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1 INTRODUCTION AND RESEARCH BACKGROUND 

 

The question of the capital structure of a firm has puzzled professionals of corporate 

finance and researchers alike for decades. The capital structure of a firm answers at 

what proportions of debt and equity the firm has financed its operations. Debt is a 

form of capital provided by investors outside of the firm, and equity is provided by the 

owners of the firm. An important characteristic of debt, is that the firm is obligated to 

repay it with interest at the end of the loan period. If a firm fails to repay its debt, it 

becomes insolvent, and at worst it can go bankrupt. For this reason it is important to 

understand how much debt a firm should utilize. This is especially important now 

after the financial crisis. To the authors knowledge, the effects of capital structure 

decisions have not received a great deal of attention in the discussion regarding the 

crisis. 

There exists a great deal of scientific research on the subject of capital structure. The 

subjects of these studies range from how companies decide to finance their 

operations, to what would be a preferred static capital structure of a firm. According 

to Brealey et al. (2006), the basis of the current financial theory states that in perfect 

markets capital structure is irrelevant, it is a matter to be attended to, but not spent 

too much energy on. The foundation of this perspective is the Modgliani-Miller model 

(Modigliani and Miller, 1958) (M&M), which states that a firms capital structure is 

irrelevant to its value, and therefore an optimal capital structure does not exist. This 

means that a company cannot increase the value of its shareholders by substituting 

equity for debt, or vice versa. 

This is of course a theoretical economic model and there exists a great deal of 

empirical evidence of real costs associated with bankruptcy and excess debt. One of 

these costs are known as costs of financial distress and they provide an abnormality 

to the expectations of a completely neutral capital structure. Especially the more 

indirect costs of financial distress -business disruption costs- could imply a noticeable 

limitation for the use of debt, if they could be quantitatively measured. There are of 

course other factors that affect a firms capital structure, and a great deal of 

theoretical and empirical research that support these other perspectives on optimal 



3 
 

capital structure. However, the question of financial distress and the costs incurred 

by it are especially interesting now, after the financial crisis of 2008. 

In this study, financial distress is elaborated only in the context of companies and 

business organizations, therefore, implications related to the indebtedness and 

financial standing of sovereign states are not discussed here. 

1.1  Research goals and delimitations 

This bachelor's thesis will attempt to bring some clarity to the issue of financial 

distress in the form of a literature review. We will investigate how the costs of 

financial distress have an influence on firms, and what are the different factors that 

can cause distress. First we will review the Modigliani-Miller model at its most basic 

form, that is without corporate taxes or financial distress cost. After this, the 

theoretical framework will be broadened to include these factors, and form the trade-

off theory of capital structure. In the end we will end up with the trade-off theory of 

debt, which is based on the equilibrium that comes from choice between the tax 

benefit gained from corporate taxes and the costs incurred by financial distress. 

The focus of this thesis is on financial distress, its prediction, and causes. Our main 

research problem is: 

 What variables are best at explaining and predicting whether or not a firm 

enters financial distress? 

As sub-problems we present the following: 

 How much leeway do firms have to prevent distress? 

 Are some firms more vulnerable to distress that others? 

We chose to dedicate section three to be a review on different studies that attempt to 

predict financial distress. As it will become clear after the theoretical section, financial 

distress is a complex phenomenon. We will attempt to bring clarity to the signs of 

financial distress on a microeconomic and macroeconomic level. We will introduce 

different econometric empirical models based on microeconomic data and then 

evaluate the usefulness of macroeconomic variables in predicting financial distress. 

This method of research was chosen in order to discover what variables have a 

strong explanatory power, despite differences in the models used. 
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In addition to covering some of the traditional methods of predicting financial distress 

or measuring its likelihood, we will also briefly explore some additional methods of 

predicting distress. 

In section four, we will compare the empirical research papers gathered, and the 

theoretical framework introduced in the second section. Section five contains the 

conclusions of the thesis. 
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2 THEORETICAL FRAMEWORK 

 

Although the focus of this paper is on the costs of financial distress, it is important to 

start from the very basics. That is why we will first consider the question whether debt 

policy and capital structure actually matter. We will familiarize ourselves with the 

Modigliani-Miller model, and find out how a firm's  capital structure affects its value in 

perfect financial markets. 

As the assumption of perfect financial markets only applies in theory, we will next 

include the effects of taxes and financial distress- and bankruptcy costs.  

 

2.1 M&M Effects on shareholder value 

We will begin by introducing the basic concepts of the Modigliani-Miller model. In 

short the model assumes that there exist no corporate taxes or the possibility of 

bankruptcy, and therefore no debt/equity ratio could be seen as optimal. If perfect 

markets and rational investor behavior reigns, a firms value is invariant to its capital 

structure (Warner, 1977). A firms value is determined by its real assets, not by the 

securities it issues, and therefore it would not be possible to change the firms value 

by splitting its cash flows into two different streams (Brealey et al., 2006).  

According to Copeland et al. (2005) the Modigliani-Miller model assumes certain 

conditions explicitly or implicitly: 

1. Capital markets are frictionless 

2. Individuals can borrow and lend at the risk-free rate 

3. There are no costs to bankruptcy or to business disruption 

4. Firms issue only two types of claims: Risk-free debt and risky equity 

5. All firm are assumed to be in the same risk class (operating risk) 

6. Corporate taxes are the only form of government levy 

7. All cash flow streams are perpetuities (no growth) 

8. Corporate insiders and outsiders have the same information 

9. Managers always maximize shareholders' wealth (no agency problems) 

10. Operating cash flows are completely unaffected by changes in capital 

structure 
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These assumptions may appear rather heavy-handed, but they are in fact consistent 

with the basic requirements of perfect markets, with only a few additions. Besides 

Copeland et al. (2005) continue that relaxing most of them will not affect the major 

results of the model. As an example, Brealey et al. (2006) observe firm L and firm U. 

Both firms have equal operating income and are in the same risk class. The only 

difference between the two is that L is levered and U is unlevered.  (Brealey et al., 

2006)  

Should one invest in the all-equity financed firm U by buying one percent of its 

common stock, they will be entitled to one percentage of its profits. If instead the 

same fraction of both debt and equity is purchased from firm L, the interest for the 

debt and the residual income after interest for your share will be acquired. Both 

strategies offer the same outcome. (Brealey et al., 2006) 

Brealey et al. (2006) continue, that if the markets function perfectly, then two 

investments that offer the same payoff, must have the same costs. Therefore the 

unlevered firm value must be equal to the levered firm value.  

They continue their example by stating, that both of these strategies were fairly safe, 

but if the investor were to be willing to run a little more risk, they could buy one 

percent of the outstanding shares of the levered firm. Brealey et al. (2006) further 

illustrate, that after this their return is simply the residual profits after interest. 

However, the investor could also borrow the money on their own bank account, 

immediately receiving a cash inflow, and then use this money to buy the common 

stock of the unlevered firm. The outcome of this strategy is also a residual income of 

the profit for the share after the interest for the borrowed money. As both investments 

have the same payoff, they must also have the same cost, and therefore the value of 

both firms must be equal.(Brealey et al. 2006) 

This is the basis of the Modigliani-Miller models proposition one:  

"The market value of any firm is independent of its capital structure". (Brealey et al., 

2006) 

They continue, that this is consistent with the law of conservation of value: the value 

of an asset is independent of the nature of the claim against it and a firms value is 
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determined by the left-hand side of its balance sheet, not by the proportion of debt 

and equity issued to purchase the assets. 

 

2.2 Effects on shareholder return 

Although according to the Modigliani-Miller model, a firms capital structure has no 

effect on value, capital structure with leverage is expected to increase the earnings 

per share. This is because if the total assets of the firm stay the same, then in a 

levered company the amount of shares must decrease. Obviously, if the earnings of 

the company after interest stay the same, the amount of earnings per share must 

increase in this situation. Nevertheless, according to the model, this also is irrelevant 

to the investor. 

Brealey et al. (2006) continue, that if in perfect markets the value of the company or 

its earnings stay unaffected by its capital structure, so too must its rate of return for 

all assets. However it does have an effect on the expected return of the 

shareholders. Brealey et al. (2006) use the weighted average cost of capital (wacc) 

to demonstrate this, as shown in Formula (1), where ra is the expected return on 

assets, D is value of debt capital, A is the market value of assets, rd is the expected 

return on debt, E is the value of equity capital, re is the expected return on equity and 

Tc is the corporate tax percentage. 

 

 
𝑟𝑎 = (

𝐷

𝐴
) 𝑟𝑑 ∗ (1 − 𝑇𝑐) + (

𝐸

𝐴
) 𝑟𝑒 (1) 

 

Brealey et al. (2006) further manipulate the formula to define the expected return on 

equity (re) in as the function of the weighted cost of capital and the cost of debt as 

shown in Formula (2). 

 
𝑟𝑒 = 𝑟𝑎 + (𝑟𝑎 − 𝑟𝑑) ∗

𝐷

𝐸
 (2) 
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This is M&M's proposition number two: As can be seen, the shareholders expected 

return increases in proportion to the debt-equity ratio, and the rate of the increase 

depends on the spread between the expected return on all the firms securities and its 

expected return on debt. This basically means that the return a firms shareholders 

can expect to receive for their shares increases as its debt to ratio or leverage 

increases. The reason why shareholders would be indifferent to this increase in their 

expected returns is simple: the expected return of equity is offset exactly by 

increased risk. This is intuitively understandable and also consistent with earlier 

notions on perfect markets. The cost of an asset must equal its value, in other words 

the return of an asset must equal its risk. This risk arises from the effect of leverage 

on the spread of percentage returns. (Brealey et al., 2006) 

 

2.3 Corporate taxes 

Up until now it has been assumed that the firm debt policy or capital structure is 

irrelevant. As investors have the arbitrage option to create synthetic leverage by 

borrow the money themselves, and then buy shares from an unlevered company, a 

firm cannot to do anything in this perspective that an investor could not do by himself. 

This is why extra value cannot be created and why investors are indeed indifferent to 

the capital structure or debt policy of the firm. If however we relax the assumption 

that there are no corporate taxes, the situation becomes more interesting. The next 

portion of the thesis will explain M&M proposition 1, corrected to include corporate 

taxes. 

One important advantage that debt financing has, is the tax deductibility of debt. A 

company can reduce the corporate tax rate from its interest payments. Brealey et al. 

(2006) use an example where a company has 1000 dollars of debt with a 8 percent 

interest. If we assume that corporate taxes are 35% then the company can deduct 

the following amount in taxation from the following Formula (3). 

 (1000 ∗ 0,08) ∗ 0,35 = 28 (3) 

 

Assuming that the amount of debt that a company has, is fixed and permanent, then 

the company has just acquired 28 dollar cash flow per year because of debt 
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financing. This is more generally called a tax shield it is dependent on the corporate 

tax rate and the ability of the levered company to repay its debt. To calculate the 

present value of the cash flow generated by the tax shield, it is common to use the 

rate of the interest payment that generates the tax shield, in this case it is 8%. 

(Brealey et al., 2006) This is shown in Formula (4). 

 
𝑃𝑉(𝑡𝑎𝑥 𝑆ℎ𝑖𝑒𝑙𝑑) =

28

0,08
= 350 (4) 

 

The present value of a tax shield for a debt that is fixed and permanent, is equal to 

the tax rate times the amount borrowed. Of course the assumption that the dollar 

amount of debt stays the same perpetually is pretty heavy-handed. It is much more 

likely that the company would have a variable debt to equity ratio, in which case the 

dollar amount of debt would fluctuate over time and the rate of return for debt could 

no longer be used. Nevertheless the benefits of a tax shield should be apparent. 

(Brealey et al., 2006) 

Brealey et al (2006) continue, that this is beneficial to the shareholders, because the 

greater the tax shield, the lesser amount the corporate taxes slice from earnings 

before interest and taxes, and therefore the residual income of the shareholders is 

greater.  

However this does make for a pretty unrealistic outcome. If indeed firms could in a 

way make free money through the tax shields, then the optimal capital structure of all 

firms would be all debt-financed. There are several reasons why this so: as 

mentioned before, it's not right to think of debt as fixed and permanent, because a 

firm's ability to carry debt changes over time and fluctuates. Also many firms face 

differing tax rates and finally no firm can use a tax shield, unless there are future 

profits to shield, which is obviously never a certainty. Besides there are many firms 

that thrive with a minimal amount of debt, and the arguments that have been laid out 

do not provide a satisfactory answer for this. (Brealey et al., 2006) 

This would seem to suggest that there are some costs incurred by the use of debt. 

 



10 
 

2.4 Costs of financial distress 

Financial distress is a condition that occurs when debts to creditors are not fulfilled or 

are honored with difficulty. Sometimes this will lead to bankruptcy, but sometimes it 

also means "skating on thin ice" (Brealey et al., 2006). Financial distress is costly 

when it occurs and it is obviously a thing that investors worry about. A simple way of 

including the costs of financial distress to the value of a leveraged firm is 

demonstrated by Brealey et al. (2006), as shown in Formula (4). 

 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑚

= 𝑣𝑎𝑙𝑢𝑒 𝑖𝑓 𝑎𝑙𝑙_𝑒𝑞𝑢𝑖𝑡𝑦 − 𝑓𝑖𝑛𝑎𝑛𝑐𝑒𝑑 + 𝑃𝑉(𝑡𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑)

− 𝑃𝑉(𝑐𝑜𝑠𝑡𝑠 𝑜𝑓 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠) 

(4) 

 

Brealey et al. (2006) continue that financial distress is not something that will occur 

absolutely, if a firm has a great deal of debt in its balance sheet. Therefore the 

present value of these costs equal the magnitude of the costs, should financial 

distress occur, and the likely hood of such costs occurring. The costs of financial 

distress are always conditional, and do not depend only on financial factors. 

Of course at fairly moderate levels of debt, the odds of financial distress occurring 

are miniscule and therefore the benefits gained from the tax shield is dominant. 

Nevertheless, the more debt the firm has, the more likely the probability of default is. 

Eventually this will begin to drain the value of the firm substantially. The value 

generated with the tax shield will also dwindle, if the firm can't be sure whether or not 

it can generate enough income to actually make use of the shield. The theoretical 

optimum is reached when the marginal increase in savings by the tax shield is offset 

by the marginal costs of financial distress. (Brealey et al., 2006) 

 

2.4.1 Direct bankruptcy costs  

Bankruptcy in itself, as a process is not a bad thing. It is merely the situation where 

the stockholders exercise their right to default, that is, walk away from a failing 

company. This is the stockholders limited liability and it actually gives value to a 

company and makes the acquiring of equity capital much easier. Limited liability  

means that if a company is unable to repay its creditors, the stockholders are not 

liable with their personal assets, they merely lose the amount they have invested to 
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the company. In fact, what happens in a bankruptcy is that the bondholders gain 

control of the company assets and take the position of the new stockholders. Were 

bankruptcy completely free of any costs, it would have absolutely no impact on firm 

value, and it would a completely operational issue. (Brealey et al. 2006) 

However bankruptcy is in fact expensive and many different kinds of costs are 

included in the proceedings. There are both direct costs involved in bankruptcy and 

indirect costs, which will be elaborated upon later. The literature on the subject of 

direct bankruptcy costs is fairly unanimous to their magnitude and nature. Warner 

(1977) for example lists these as including the lawyers' and accountants' fees, other 

professional fees and the value of the time that the management is forced to spend in 

administering said bankruptcy. For these direct costs to arise, it is sufficient that there 

are transaction costs involved in negotiating the disputes between the different 

claimholders. 

Warner (1977) provided evidence on the magnitude of direct costs of bankruptcy in 

his study on a limited number of bankrupt railroad firms. As was stated before, the 

bulk of the costs are generated by the claimholders employing the services of 

different agents involved in bankruptcy proceedings. These agents are hired by the 

claimholders in order to maximize their respective claims when the court makes its 

decision on the terms of the reorganization, and they are compensated by the firm, 

and therefore by the claimholders.  

It is not feasible to look at bankruptcy costs as a fraction of firm value during 

bankruptcy. It is also important to relate the costs to the size of the firm in question. 

The best way to measure bankruptcy costs would be to discount the fraction of the 

value of the firm that the bankruptcy costs represent at the time that the financing 

decision is made. In this way it would be possible to measure the tradeoff between 

the tax shield of debt and the bankruptcy costs. (Warner, 1977) 

According to their findings, firms with higher market values incur greater bankruptcy 

costs, but these costs are not directly proportional to the market value of the firm. 

Indeed, for firms with lower market values, the percentage of the costs relative to 

their value was around 6 to 10 percent. For firms with higher market values, the 

percentage was around 1–2 percent of their market value. According to Warner 

(1997), this would suggest that there exist significant fixed costs to at least railroad 
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bankruptcies and therefore economies of scale in respect to bankruptcy costs. What 

can also be seen from these results, is that purely direct bankruptcy costs are not of 

such magnitude, that they could be expected to have an impact on capital structure. 

At least not when calculated in this manner. 

Another thing that should be pointed out is, that it is a widely accepted fact that the 

nature of the assets of the firm in question plays a role in determining bankruptcy 

costs.  

 

2.4.2 Business disruption costs 

Business disruption costs or indirect costs of financial distress are the more 

problematic side of the discussion on costs of financial distress. They are greatly 

more difficult to actually measure, but their significance and magnitude is far greater 

than just lawyers' and accountants' fees in the process of bankruptcy. 

Copeland et al. (2005), Warner (1977) and Brealey et al. (2006) all determine indirect 

bankruptcy costs to be opportunity costs, or foregone investment possibilities. To 

really simplify they are the lost sales, lost profits, the possible inability of the firm to 

obtain financing, or to obtain it at very disadvantageous terms, the loss of key 

personnel and so on. They are the actual operative difficulties that arise from the 

distrust of the creditors and other stakeholders of the firm, when the firm is in some 

way or another skating on thin ice. These costs are incurred during, as well as before 

bankruptcy, and determining when business disruption begins is difficult. It should be 

noted that, Clark and Weinstein (1983) discovered that shareholders sustain 

mounting losses over long periods prior to bankruptcy. 

Indirect costs of financial distress are also very likely to explain why some firm can be 

seen to suffer more greatly from distress than others (Brealey et al., 2006). It was 

stated in the last section that the nature of the assets of the company in question has 

an effect on the magnitude of the costs of financial distress. The subject of the nature 

of the distressed firm assets was touched briefly in the last section. Indirect 

bankruptcy cost are, in a sense foregone opportunities .An interesting point is 

brought up by Almeida et al. (2007), that financial distress is also more likely to 

happen in bad times.  
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It's important to make a distinction between opportunities lost due to bad 

management or other operative reasons, and focus on losses incurred by the risk of 

bankruptcy, or the bankruptcy itself. Even if the railroad companies in Warner's study 

skim insolvency or actually go bankrupt, they have a good chance of obtaining 

financing, due to them having a huge amount of valuable tangible assets that can be 

used as security for loans. A firm like this has a better chance of actually surviving 

their bankruptcy, although the owners have changed. 

As was stated before, estimating these costs is exceedingly difficult. Altman (1984) 

suggested two ways of measuring the indirect costs of bankruptcy. One of them was 

comparing experts assessment of the firms market value to its book value and using 

difference, which would either be a profit or loss, to determine the indirect costs. He 

himself notes that one cannot directly assume that the losses observed in this 

manner, are caused by financial distress. Wruck (1990) claims that financial distress 

has benefits as well as costs, and that financial and ownership structure have an 

effect on these costs. 

One should also bear in mind that indirect costs of financial distress do not 

necessarily lead to bankruptcy, it is only a possible outcome of the distress. Perhaps 

the fact that such costs occur even without actual bankruptcy, that financial distress 

can be seen as highly costly. For example it can lead to a formerly prominent firm to 

lose its dominant position in the market. (Pindado and Rodrigues, 2005) 

 

2.5 The trade-off theory of capital structure 

The gestalt of the theory that has been addressed in this thesis forms the trade-off 

theory of capital structure. As previously noted, the base of this theory is the 

presumption that a levered firms value is composed of the value of the firm if it is fully 

equity-financed added with the difference of the present value of the tax shield and 

the present value of the costs of financial distress and lost tax shield. Nevertheless 

there is controversy as to how valuable tax shields are and what manner of financial 

problems are most threatening. (Copeland et al., 2005) 

Brealey et al. (2006) note that the trade-off theory of capital structure recognizes that 

target debt ratios may vary from firm to firm. Companies with secure and tangible 
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assets, and high net income can and should have a high debt ratio. On the other 

hand, firms that are unprofitable, and have plenty of intangible assets should rely 

more on equity financing. The effects of increased use of debt to firm value are 

elaborated in Figure (1) 

 

Figure (1) The effects of excess debt, on the value of the firm (Analyst notes, 2013) 

 

The trade-off theory is a widely used point of view regarding financial distress, and 

for example Leland & Toft (1996) point out that: 

"The tax advantage of debt must be balanced against bankruptcy and agency costs 

in determining the optimal maturity of the capital structure" 

3 PREDICTION AND THE LIKELIHOOD OF FINANCIAL DISTRESS 

 

One of the main goals of this thesis is to study the likelihood of financial distress. 

Over the course of exploring the literature and theory of financial distress costs, we 

have found the implications of the actual likelihood and prediction of financial distress 

occurring to be a very interesting topic. Brealey et al. (2006) note in their book that 

the costs of financial distress costs are composed of the likelihood of entering 

financial distress, and the magnitude of the distress when it happens. From this 

perspective, the probability should be both a factor in determining if a firm goes into 

distress, and also a part of calculating the actual costs. This is because when it 
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becomes more likely that a firm does enter a state of financial distress, it is riskier to 

invest in said firm. This is also true from the point of view of the firms' financial 

manager, as the likelihood of distress becomes more apparent, it is unwise finance 

the firm further with debt. 

The idea that financial distress is more likely during bad times is intuitively appealing, 

but it is also an idea that is justifiable by the mechanism on how financial distress 

occurs. As the whole of the economy is in recession, certain firms will have trouble 

generating income. When the steady cash flows of income are compromised, so too 

are the repayment of debts. This could insinuate that it would be optimal to have a 

more conservative debt policy during macroeconomic crisis. However, according to 

Whitaker (1999), the relative significance of economic distress, as a causative factor 

for a firm to enter financial distress, has not been established. 

There is also the point of view of the debtors. It seems plausible that bank and other 

credit giving organizations would require a greater return for their money in a time 

when risks are generally greater. It would also mean that firms that actually do go 

into financial distress, would have greater consequences from this, because the 

debtor is facing an already increased risk of default for their debts. Therefore the 

higher probability of distress, might lead to financial distress cost of greater 

magnitude than during more steady times. (Kahl, 2002) 

Different firms have varying capital structures, and the reason for these adopted 

structures are dependent on different factors. It has also already been established, 

that the costs of financial distress are more severe for firms in different industries. 

However it would seem to at least make sense that firms that are susceptible to 

financial distress, might feel the sting even more severely during difficult times. 

This section is intended to be an overview of the different models for predicting 

financial distress. Precise forecasts of bankruptcy are important and of great interest 

for academics, regulators and practitioners alike (Shumway, 2001). The focus will be 

on both the models based on microeconomic variables, and macroeconomic 

variables. 
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3.1 Microeconomic empirical models 

Most of the models used for predicting financial distress are based on the financial 

performance and financial ratios of companies. These models represent the 

microeconomic approach to predicting a company's financial distress. 

The data that they employ is often based on the accounting and market variables of 

the firm. These include profitability, leverage, earnings retained, volatility of share 

price, firm size and others. These empirical models are based on statistical 

techniques, and their purpose is to iterate the effects of certain variables on financial 

distress. Examples include multivariate discriminant analysis, logistic regression etc. 

The basics of the multivariate discriminant analysis will be gone over briefly in the 

review of Altman's article (Altman, 1968). The other models that have been explained 

more extensively use a logit model for binary choice. Logit model uses a cumulative 

distribution function, with a closed form expression, that makes an analysis 

somewhat easier, than with the normally distributed probit model. The logit model 

can be extended to cases in which the choice that is measured is more than two 

alternatives. (Hill et al., 2012) 

 

3.1.1 Dynamic Logit model 

Campbell et al. (2008) developed a dynamic panel model using a logit specification. 

They use a wide variety of accounting and equity market variables and consider 

explicitly the how the optimal specification of these variables varies with the time 

horizon of the forecast. They use monthly data, but do not utilize this data to predict 

only the event that a bankruptcy will occur the next month. They argue that over such 

a short horizon the company's return of equity would be a strong determinant, but as 

information this would not be very useful, as it is relevant only in the extremely short 

run. 

To estimate the dynamic logit model Campbell et al. (2008) determined an indicator 

for bankruptcy, and a set of explanatory variables. As the bankruptcy indicator they 

used all bankruptcy filings from varying sources, such as the Wall street Journal 

index. This is based on another study by Chava and Jarrow (2004), in which the 

bankruptcy indicator equaled one in a month in which a firm for bankruptcy, and zero 
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if otherwise. The data span the months from January 1963 to December 1998. This 

indicator was broadened to include if a firm is delisted for financial reasons or 

receives a D rating, over the period January 1963 through December 2003. 

Campbell et al. (2008) use quarterly accounting data from COMPUSTAT and 

quarterly and monthly data from CRSP (The Center for Research in Security Prices). 

They construct a standard measure of profitability form COMPUSTAT, which is net 

income relative to total assets. Market values are used to measure the equity 

component of total assets. This resulting profitability ratio is called Net income to 

Market-valued Total Assets, or NIMTA. Next they form a measure of leverage, with 

total liabilities relative to total assets, once again with the market value of equity. This 

variable they call TLMTA. 

They also use the book valued variables, but find that the market valued ones have a 

stronger explanatory power. Campbell et al. (2008). believe that this is because 

market prices incorporate new information about the prospects of the more rapidly or 

more accurately intangible assets of the firm. Beside these two variables, they also 

calculate a measure of liquidity, the ratio of a company's cash and short term assets 

to the market value of its assets (CASHMTA) and each firms' market to book ratio. 

In addition to these accounting variables, Campbell et al. (2008) also calculate three 

market variables for their model: The log excess return on each firm's equity relevant 

to the S&P 500 index (EXRET), the standard deviation of each firm's daily stock over 

the past 3 months (SIGMA) and the relative size of each firm measured as the log 

ratio of its market capitalization to that of the S&P 500 index (RSIZE). Lastly each 

firm's log price per share is calculated, truncated above at 15 dollars (PRICE). 

Campbell et al. (2008) note that it is not entirely clear how useful their variables are 

for predicting bankruptcy or financial distress. This is first of all because the amount 

of bankruptcies and failures is tiny compared to the amount of firm-months in their 

data set. Also, the characteristics of these variables are correlated with one another, 

and they are not sure how to weight them properly. All the variables are however 

statistically significant. 

The methods that Campbell et al. (2008) use documented extensively in their study, 

but in the context of this thesis, the relevant parts are how their model can predict 
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financial distress or bankruptcy. Suffice to say, they tested the explanatory power of 

their market-valued variables by also using book-valued variables as comparison.  

What they have found is that in the months immediately preceding bankruptcy filing, 

firms typically make losses (16 % of the market value of assets at an annual rate), 

the value of their debts is extremely high relative to assets (their mean leverage is 

almost 80 % and median leverage is 87 %), they experience very negative returns 

over the past month (mean -11,5 % and median -17 %) and finally their volatility is 

extraordinarily high (mean 106 % and median 126 %). 

Campbell et al. (2008) also find that the bankrupt firms tend to be relatively small, 

and have about half as much cash and short-term investments, in relation to the 

market value of assets, when compared to nonbankrupt firms. Bankrupt firm also 

experience greater variation in the market to book ratio and they also often have low 

price per share. 

When the definition of financial distress is further broadened to include firms that fail 

to meet their financial obligations, but do not go bankrupt, the effects of market 

capitalization and volatility become stronger, while the effects of losses, leverage and 

recent past returns become slightly weaker. (Campbell et al., 2008) 

When testing for the proportional impact of one standard deviation increase in each 

of the predictor variables, Campbell et al. (2008) noticed that such an increase in 

profitability led to a decrease of 44 % in failure risk. To elaborate, this procedure was 

done by testing the deviation increases on an artificial firm with its variables all 

consistent with the mean values of the variables. Other significant observations were 

156 % increase in failure risk when increasing leverage by one standard deviation, 

64 % for volatility and 56 % for price per share. There was also a 17 % increase in 

distress probability for market capitalization. This would lead to the observation that 

leverage, profitability, volatility and price per share are significant variables of 

determining failure risk on the short run.(Campbell et al., 2008) 

In other words, in their test they discovered that the effects of changes in variables to 

the probability of failure, in a firm that predictor variables equal the sample mean are: 

1. Leverage 

2. Volatility 
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3. Market capitalization 

When expanding the time horizon to predict bankruptcies at a six month, and one, 

two and three year time period, all the chosen variables remain statistically 

significant. There however are some changes to the explanatory power of the 

variables. The coefficients and t-statistic of SIGMA are almost unchanged as the time 

horizon increases. The coefficients and t-statistic of MB increase, and the ones for 

RSIZE switch sign. This would imply that market capitalization, market-to-book ratio 

and volatility become increasingly important on predicting financial distress on the 

long run. The effect of the previously mentioned accounting variables decay when 

the time horizon is increased. (Campbell et al., 2008) 

This would seem to suggest that the model employed by Campbell et al. (2008) 

predicts that on the short run, accounting variables are more significant, while when 

predicting on greater time horizon, market variables are more important. 

Interestingly, Zaretzky and Zumwalt (2007) claim that there is a connection between 

book to market ratio and high distress risk. Fama and French (1995) also find that 

there is a connection between high BE/ME ratio, and poor earnings. As we will 

discover later there is a connection between poor earnings and financial distress. 

3.1.2 An Ex-Ante model 

Pindado et al. (2008) have studied financial distress likelihood using paneldata in a 

cross-sectional study. They put an emphasis on using international data to make the 

model more applicable. They too specify a logit model for determining the likelihood 

of financial distress. 

As the source of their data, they use the Compustat Global Vantage as their source 

of data. They take information for a panel of firms with information for at least six 

consecutive years, from 1990 to 2002. All the firms selected are from G7 countries. 

They argue the validity of the sample of firms selected, by stating that the firms' 

countries represent a variety of institutional environments. This makes it possible to 

check the models stability over recent and longer periods and across different 

institutional and legal contexts. The selected sample includes 1583 companies from 

the U.S and 2250 companies for the other G7 countries 
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An attribute with which Pindado et al. (2008) attempt to individualize their study from 

others of the same field is their emphasis on a definition of bankruptcy that is purely 

financial and separate from the legal ramifications of said procedure. This is result of 

them focusing on forecasting financial distress, not the actual event of bankruptcy. In 

other words, they have a similar stance on measuring distress as Campbell et al. 

(2008). Business failure, the inability of the firm to honor its financial liabilities does 

not necessarily equal bankruptcy. 

Their study classifies a company as financially distressed not only when it files for 

bankruptcy, but also whenever both of the two following conditions are met: the firms 

earnings before interest and taxes depreciation and amortization (EBITDA) are lower 

than its financial expenses for two consecutive years, which leads to a situation 

where a firm is unable to create enough funds from its operational activities to comply 

with its financial obligations. The second condition is that there occurs a fall in the 

firms market value between two consecutive periods. (Pindado et al., 2008) 

The conditions proposed by Pindado et al. (2008) make sense, and they argue that a 

firm that is suffering from the fund deficit is expected to be assessed negatively by 

the market and its stakeholders, therefore it will suffer the negative effects of financial 

distress, until their economic condition improves. To the author this seems consistent 

with what we have assumed in this thesis. Their study considers a firm financially 

distressed in the year immediately after the occurrence of these events. 

As explanatory variables the study of Pindado et al. (2008) uses profitability, financial 

expenses, and retained earnings. The reason that they present for choosing such a 

small number of variables is, that they have concluded form the revision of previous 

discriminant models that it is not necessary to have a huge set of variables to reach 

the models maximum level of efficiency. The reason for choosing these particular 

variables is, that according to them, they show the highest discriminatory power in 

earlier models. These three are indeed variables that play a consistent role in 

measuring and predicting financial distress, and at least some of the are utilized one 

way or the other, in the models that were reviewed here. 

The first explanatory variable, profitability is defined as EBIT/RTA, Earnings before 

interest and taxes to return on assets. This is an abbreviation of Earnings before 

interest and taxes to R. It is a measure of the productivity of the firm's assets, 
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independent of leverage and tax factors. It is the main driver of liquidity and creditors 

typically rely on measures of liquidity when extending credit or renegotiating 

repayments to estimate the return generated by the firm on borrowed capital. It is 

expected to have a negative relation with financial distress. 

The next variable, Financial expenses that are defined as FE/RTA, was chosen 

because prior research, for example Altman et al. (1968) and Ohlson (1980), show 

that straight debt variables have less power in explaining financial distress than 

variables that measure financial expenses. Financial expenses are expected to have 

a positive effect on financial distress.  

The final variable used, retained earnings, are the whole of the reinvested earnings 

or losses of a firm over its entire lifetime. It measures the firms cumulative profitability 

over time and is therefore an essential predictor of financial distress. (Pindado et al., 

2008) 

Pindado et al. (2008) also use a logit model which is expressed in terms of the odds 

ratio, that quantifies the likelihood of distress according to the criteria described 

earlier. All the financial variables are for the beginning of the period in question, with 

the exception of EBIT and FE, profitability and financial expenses. 

All the chosen explanatory variables check as statistically significant and their 

coefficients are of the expected sign. It is especially interesting, that the positive 

effects of the financial expenses are capable of capturing the firm's financial 

vulnerability, especially in periods of low inflation and low interest rates, according to 

Pindado et al. (2008). 

Pindado et al. (2008) observe that the effects of profitability and retained earnings 

remain negative in relation to financial distress likelihood for all years studied, and 

the effects of financial expenses remain positive regarding FDL for all, except the last 

two years. After this the effects of financial expenses become statistically 

nonsignificant. They interpret these results as a sign of a company efficiency in 

extracting returns from its assets, and the subsequent trade-off between generating 

funds in this manner, and complying with financial expenses during the financial year 

in question, to significantly explain financial distress likelihood. Beside this 
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observation, they note that higher historical profitability serves as a buffer for 

providing wider solutions for a financial crisis.  

Although their model wasn't intended to predict financial distress per se, it does 

provide evidence on the effects of the chosen variables on financial distress. This in 

itself has value from the point of view of predicting distress. 

 

3.1.3 A multiple discriminant analysis 

Altman (1968) wrote one of first and most respected works on financial distress 

prediction in 1968. A truly classic study, it has been quoted countless times since it 

was written. His original motivation for conducting the study was to take a stance on 

the growing movement of theorists eliminating the use of ratio analysis as an 

analytical technique in evaluating the performance of a business enterprise at the 

time, despite the fact that it was still widely used by practitioners at the time. In his 

paper he studied the quality of ratio analysis as an analytical tool, and used corporate 

bankruptcy as an illustrative case.  

When choosing variables, Altman (1968) refers to a multitude of studies dealing with 

bankruptcy prediction, business failure, and insolvency problems, that used financial 

ratios as variables. From this information he finds that ratios measuring profitability, 

liquidity, and solvency as the most significant indicators of bankruptcy.  

As the method of analysis Altman (1968) uses a multiple discriminant analysis or 

MDA, which is a statistical technique used to classify an observation into one of 

several a priori groupings on the ground of their individual characteristics. In the 

model, the dependent variable appears in qualitative form, such as bankrupt or non-

bankrupt. For this reason, it is important to first establish group classifications. After 

the groups are established and the data collected for the objects in the groups, the 

MDA attempts to derive a linear combination of the characteristics which best 

discriminate between the groups. The characteristics in this instance are the financial 

ratios, and the next thing the MDA does is determine a set of discriminant 

coefficients. When the coefficients are applied to the actual ratios, there exists a 

basis for classification into one of the mutually exclusive groupings, bankruptcy or 

non-bankruptcy. 
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Altmans (1968) sample is composed of sixty-six corporations in the manufacturing 

sector with thirty-three firms in each of the two groups. The bankrupt group consists 

of manufacturers that filed for bankruptcy during the period of 1946-1965. As the 

objective of Altman's study was to confirm the usefulness of financial ratios, as an 

analytical tool, he used accounting data derived from financial statements on period 

prior to bankruptcy. To improve the accuracy of the model, the very largest and 

smallest firms were eliminated from the sample. The reason for this is that, the 

incidence of large asset-size bankruptcy is rare, and the absence of comprehensive 

data negated the representation of small firms. 

The explanatory variables that Altman (1968) chose for his study are: Working 

capital/Total assets (X1), Retained earnings/Total Assets (X2), Earning before 

interest and taxes/Total Assets (X3), Market Value of Equity/Book value of total 

assets (X4), and Sales/Total assets (X5). Variables X1-X4 are all significant at the 

0.001 level, which indicates that there are extremely significant differences in these 

variables between the groups. X5 however does not show significant difference 

between the groups. To this writer, this is an interesting observation. This would 

seem to suggest that in the sample chosen, firm size cannot be used to predict 

financial distress. Then again, all the firms in this sample were all in the 

manufacturing industry, so one cannot necessarily draw wide conclusions from this. 

Altman (1968) notes that although it is not significant statistically, it is still quite 

important, because of this very same reason. This is due to its unique relationship to 

the other variables in the model Salet/Total Assets ratio ranks second in its 

contribution to the overall discriminating ability of the model. The separate 

contributions of the different variables to group separation are as follows:  

1. Earnings before interest and Taxes/Total Assets 

2. Sales/Total Assets 

3. Market Value of Equity/Total Assets 

4. Retained Earnings/Total Assets 

5. Working Capital/Total assets 

The highest score of profitability to total assets is not surprising, as a firm that is 

profitable is not likely to go bankrupt. The reason for this result is a high negative 
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correlation between Sales/Total Assets and Earnings before Interest and taxes/Total 

Assets. (Altman, 1968)   

Altman (1968) claims that the logic behind the high negative correlation in the 

bankrupt group is that as firms suffer losses and deteriorate towards failure, their 

assets are not replaced as much as in healthier times, and the cumulative losses 

have also further reduced through debits to retained earnings.  

As was noted before, Altman's (1968) model attempts to classify the sample firms in 

the group correctly. At that stage, the model is basically explanatory. When new 

companies are classified, the model becomes predictive. At the first stage with the 

initial firms and their data derived one year from bankruptcy, the model is capable of 

classifying firms with a 95 per cent accuracy. When attempting to predict bankruptcy 

with two years prior to the event, the model is still able to predict with 72% accuracy. 

In their study on default probabilities, Duffie et al. (2007) also found that the time 

horizon in question has a great effect on the probability of failure. 

 

3.1.4 Other microeconomic models  

The reason that the preceding studies were opened in such detail, was to give the 

reader an idea how empirical studies on financial distress prediction have been 

conducted. The reason why we will not go into such detail later in this thesis is, 

because it would not be appropriate for the purpose of this paper. We will however 

take several other such empirical studies and compare them with the results of the 

earlier ones.  

From the information that has been gathered up to this point, it would seem that a 

constant variable in determining financial distress statistically has been profitability, 

or cumulative profitability. Although the earlier studies were more focused on the 

prediction of actual bankruptcy, most of the more recent studies take a broader 

perspective on financial distress, and include both bankruptcy and insolvency to 

indicate distress (Jones, 2004). Depending on the nature of the model in question, 

the researchers could differentiate between all three conditions: safe, bankrupt, and 

insolvent (Jones, 2004).  
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Jones et al. (2004) report that from the variables they chose, cash resources to total 

assets. Net operating cash flow to total assets working capital to total assets, and 

cash flow cover, have a strong statistical impact on the probability of each of the 

possible outcomes in their research. Total debt to gross operating cash flow, and 

total debt to total equity were also statistically significant, but their effect was smaller 

than that of the other variables. Their model found that the variables had the 

expected coefficients, in regarding to either the firm being solvent, insolvent, or 

bankrupt. That is, for example net operating cash flows had a positive coefficient for 

solvency, and a negative for the two possibilities which indicated distress. They also 

tested the predictive power of the chosen variables on different industry sectors. 

They found that there are differences in the influences of the variables, depending on 

the sector. 

Chava and Jarrow (2004) chose Net income to total assets, total liabilities to total 

assets, relative size, excess return, and the stocks volatility as their explanatory 

variables for their model with monthly observation intervals. The results of their 

model also show that increases in net income lower the probability of bankruptcy, 

and declines in total liabilities also decrease the probability of bankruptcy.  

Ohlson's (1980) study indicates that four factors derived from financial statements 

are especially significant in assessing the probability of bankruptcy, and these are: 

size, the financial structure reflected by the measure of leverage, a performance 

measure, or a combination of performance measures, and some measure of current 

liquidity. Dichev (1998) also brings attention to the fact firm size and their book-to-

market ratio could have an impact on firm distress risk.  

When looking at the advancement of the methods of predicting financial distress over 

the years, it becomes apparent that the advances made are manifold. From Warners 

(1977) fairly crude study on financial distress, to Altman's (1968) study, which 

incorporated a multivariate discriminant model for analyzing a larger number of 

bankrupt firms, there have been a great deal of different solutions over the years. 

Altman's had many advantages, including some limited ability to predict financial 

distress, up to two years prior bankruptcy. Subsequent improvements dealt with 

modifications to the interval of the observations (Chava and Jarrow, 2004), applying 
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new and improved statistic methods (Campbell et al., 2008; Jones, 2004;  Shumway, 

2001). 

 

3.2 Macroeconomic variables in predicting financial distress 

In this section we will evaluate whether how macroeconomic variables and conditions 

affect the likelihood of financial distress, and to which extent can they be used to 

predict that a firm might enter distress. Macroeconomics deal with the condition 

effecting the entirety of the economy in question. Examples of such conditions and 

effects are inflation, economic growth, recession and the rate unemployment. 

(Mankiw, 2004) 

According to Bhattacharjee et al. (2009) the economic cycle affect profitability, the 

use of leverage, and thereby have an influence on company failures. Everett and 

Watson (1998) also studied the relative importance of aggregate levels of internal 

and external risks to business failure, and the impact of various key macro-economic 

variables on small business rates of failure. They find that macroeconomic variables 

have an effect on small business failure. They also note that policy decisions made 

without proper understanding of how various macroeconomic variables likely affect 

small business failure rates, may be unreliable. On the subject of the effects of 

macroeconomic variables, Hudson (1986) found evidence in his study that the most 

important factor in determining solvent liquidations of small firms, are variations in the 

institutional framework in which they operate. 

Furthermore, Tomas and Dimitric (2011) assert that in times of financial crisis an 

increasing amount of companies have negative rates of return and insufficient 

liquidity resulting in insufficient funds to cover current liabilities or insolvency. Higson 

et al. (2002) find that there seem to be notable differences in the way that recently 

listed firms, and those listed some years previously respond to changes in the 

macroeconomic environment. Firms that have been listed during the upturn of the 

business cycle have a higher propensity to bankrupt as soon as the economy starts 

to decline. It would also seem that uncertainty in the form of sharp increases in 

inflation or depreciation of currency affect freshly listed firms adversely. During such 

years these firms are more likely to go bankrupt. Management actions to improve a 
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distressed firm's situation are less effective for firms that enter distress due to a 

decline in the firms industry. (Whitaker, 1999) 

However it seems like a moot cause to actually attempt to use macroeconomic 

variables to predict financial distress. Even though macroeconomic shocks like a 

sudden and unexpected increase in interest rates would very likely place some firms 

in an uncomfortable situation, this does not seem like a very good predictor of 

distress. The reason is simple: macroeconomic shocks and other variables affect the 

whole economy. Sudden increases in inflation, interest rates or for example 

exchange rates might have a greater impact on firms of different sizes or age, but the 

fact remains that they are bad for everyone. We already know that during a 

recession, firms do more poorly. If interest rates rise, like during the financial crisis, it 

makes sense that highly leveraged and new firms with a great deal of intangible 

assets will feel the sting the hardest. 

We conclude that macroeconomic shocks and different variables have an effect on 

the likelihood of financial distress, but it would seem to be difficult to actually include 

them in any proper empirical model, like the ones reviewed in the earlier section. 

They would obviously not provide a proper differentiation between firms that are 

bankrupt, in distress, or continuing operations, as they are variables that affect all the 

firms. However, if macroeconomic variables affect all companies equally, it is 

possible that some companies that are operationally functional, go bankrupt despite 

this. From this point of view, they might be valuable as acquisitions. 

This would more likely be a question of whether it would be possible to effectively 

forecast economic slumps, and take proper measures for a business to weather 

them. Then again, often these factors are indeed out of the firms control. However, 

simply realizing that certain firms have a propensity to do worse during economic 

hard times might be a factor that could be used in predicting distress, if the likelihood 

of a shock could be determined. Perhaps the best way that a firm's chief financial 

officer could shield their firm from the effects of macroeconomic shocks, is to employ 

a conservative capital structure. 

For example, Zingales (1998) studied the survival of trucking companies after a 

deregulation at the late 1970. This deregulation sparked competition in the industry, 

and he found that firms that happened to be highly leveraged at the beginning of the 
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deregulation, were less likely to survive afterward. This example didn't exactly involve 

macroeconomic variables, but did demonstrate how leverage can effect firm survival 

during industry-wide incidents. 

 

3.3 Additional methods of predicting financial distress 

The empirical methods of predicting financial distress that are presented in this thesis 

are limited to statistical techniques. There are however many other methods of 

predicting financial distress. 

Zhuang and Chen (2013) point out that these techniques, such as multiple 

discriminant approach, logistic regression, and prohibit regression are in fact only the 

tip of the iceberg in financial distress prediction research. Artificial intelligence 

approaches and data mining techniques have emerged in recent years. Techniques 

such as neural network support vector machine, and case-based reasoning have 

been widely applied enterprises financial distress prediction. 

Zhuang and Chen (2013) claim that this is because of their universal approximation 

property and ability to extract useful knowledge from vast data and domain experts, 

and they also do not have the restrictive assumptions that traditional statistical 

approaches have, such as linearity, normality and independence of input variables, 

which limit the effectiveness and validity of prediction. 

These models are of course beyond the scope of this thesis, as they are nowhere 

near the author's own personal expertise. It is nevertheless interesting to notice that 

the methods of predicting financial distress are taking a turn in that direction. In fact, 

a great number of the studies found when searching for articles regarding financial 

distress prediction, deal with neural networks (NN) and other artificial intelligence 

approaches. Sheikhi et al. (2012) that many different kinds of methods have been 

used in the classification and prediction of financial distress, and during the last 

decades, methods like neural networks have begun to attract researchers. 

Among these are Coats and Franklin (1993), who use neural network analysis to 

recognize financial distress patterns. The reason that the present for choosing NN-

analysis over more traditional multiple discriminant analysis is, that they are able to 

employ the same ratios as in an MDA-analysis, without the circumscription that binds 
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MDA. The research question that they posed was: "How successfully can neural 

networks discern patterns and trends in financial data and use them as early warning 

signals of distressful conditions in currently viable firms?" They found that both 

methods have their good sides, but the neural network approach is more effective 

than the traditional MDA. The ratios used were based on Altman's 1968 bankruptcy 

study. 
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4 COMPARISON OF THEORY AND RESEARCH 

 

In the first section of this thesis, we reviewed the basic implications of the Modigliani 

& Miller-model and the trade-off theory of capital structure. The M&M-model 

suggests, that in the absence of corporate taxes and costs of financial distress, a 

company should not need to worry about the amount of debt it utilizes. When the 

theory is expanded to include corporate taxes, the tax shield effect makes using debt 

more tempting. In a theoretical situation, where debts are perpetual, the government 

actually pays an amount equal to the corporate tax percentage, of the firms debt. In 

this state, the M&M-model implies that a company should use as much debt as 

possible. 

However, when the theory is further expanded to include financial distress costs, the 

model becomes a little more closer to earth. According to the theory, financial 

distress costs can be divided to direct and indirect costs. These costs are incurred 

when the company becomes bankrupt, skims insolvency, and according to theory, 

the risk of the costs increases, as a firms amount of debt increases. The firms 

optimal capital structure is found when an equilibrium is reached between the tax 

shield and costs of financial distress. 

Next we went over the empirical results on the likelihood of financial distress, and 

predicting financial distress. The research on bankruptcy and financial distress has 

taken many directions over the decades, from simple research on bankruptcy costs 

by Warner (1977), to the complex artificial intelligence models of today. Warner's 

study was fairly crude, by today's terms, but it offered a clear confirmation on the 

existence of the costs of financial distress. 

As can be seen, the theoretical review of the thesis is from the point of view of the 

company, and the section that dealt with predicting financial distress is more or less 

from the point of view of the creditors. In this section we reviewed a number of 

research papers proposing different kinds of models and techniques to predict 

financial distress, or at least to measure its likelihood.  
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We included both models that regarded financial distress as just bankruptcy, and 

also ones that took different definitions of business failure into account as well. The 

models had consistencies in the explanatory variables that had been chosen. 

Variables and ratios that described profitability and cumulative profitability, liquidity 

and working capital had a constant negative effect on the probability of financial 

distress. Then again, leverage, financial expenses, and volatility of stock prices, 

seemed to display some positive correlation with the likelihood of financial distress. 

Of course the models had their limitations, be it only to divide firms to bankrupt, or 

non-bankrupt, or simply only having the power to measure likelihood, but not predict 

distress. In general, accurately predicting financial distress is a daunting task, and it 

can quickly be seen that the predicting power of the models was reduced at long 

horizons. 

The observed time horizon is exceedingly important. It was interesting to note that 

when the time horizon became longer, the explanatory power of the variables based 

on accounting data seemed to decrease. At longer horizons, the explanatory power 

of market-based variables increases. 

Another interesting observation is that the explanatory power of profitability and other 

variables that measured cash or other liquid assets had a consistent and strong 

statistical significance. 

When researching for the effects of macroeconomic shocks and variables to financial 

distress likelihood, it was discovered that prior research has formed a connection 

between firms entering distress and macroeconomic variables. These were not 

elaborated further in the section, as it was concluded that they are ill-suited for the 

purpose of predicting distress. The question of macroeconomic shocks effecting the 

distress of smaller companies more strongly did however receive some confirmation. 

From what we have learned, we conclude that profitability, retained earnings, 

leverage, financial expenses, volatility, and firm size were all among statistically 

significant variables in measuring the likelihood, and predicting financial distress. The 

variables that reduced the risk of financial distress were mostly derived from firm 

performance. The amount of debt, and certain market variables like the volatility of 

stock price, increased the likelihood of financial distress. 
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This would seem to suggest that firms that are profitable, large and stable are less 

likely to enter financial distress. It became apparent earlier, that firms that are at least 

somewhat profitable, should not enter financial distress. Of course as leverage 

increases, so do the interest payments of debt, which in turn eats away the effect of 

profitability. 

Interestingly, variables that contain market information had a greater predictive power 

on long horizons than variables based on accounting data. These variables usually 

reflect the firms performance in one way or the other, such as excess return on 

equity. High scores in these ratios usually describe stability and overall better 

performance when compared to other firms in the industry. To add to this, differences 

in the effect of macroeconomic shocks have been observed between firms. 

These results seem to correlate at least partially with the trade-off theory of capital 

structure. Profitability, size, and overall good performance and retained liquid 

earnings can stave off financial distress. Then again volatility, small size, and low 

retained earnings increase the risks of financial distress. Besides these, there are a 

other endogenous variables that can increase the likelihood of financial distress. 

Therefore less stable, less profitable firms should employ a smaller amount of 

leverage, and larger and more stable firms should be able to utilize debt more. 

Interestingly, working capital was not a variable that had high explanatory power on 

financial distress. This might provide some explanation on why large profitable firms 

are not often highly leveraged (Brealey et al., 2006). If working capital cannot act as 

an effective buffer against distress, then the burden falls on the firms profitability. If 

profitability unexpectedly falls and the firm is highly leveraged, then the firm might 

enter an uncontrolled spiral of insolvency, despite its size. 

 

  



33 
 

5 CONCLUSIONS 

 

In this bachelor's thesis we studied the effects of financial distress on companies, 

and the amount of debt that should be utilized. We also reviewed a great deal of 

literature on the subject, and familiarized ourselves with various methods used in 

predicting financial distress. We found that financial distress is a phenomenon that 

has been studied rigorously over the years, and that the methods of study have been 

updated regularly to correspond to the latest advancements in relevant scientific 

methodology. 

We began by introducing the Modigliani & Miller model and its stance on the 

neutrality of capital structure. After this we broadened the study to include corporate 

taxes and bankruptcy costs. With these variables, we formed the trade-off theory of 

capital structure. According to the trade-off theory of capital structure, a firms optimal 

capital structure is reached, when the marginal benefits of the tax shield are equal to 

the marginal costs of financial distress. The costs of financial distress are mitigated 

by profitability, high net income, and secure tangible assets. Therefore firms that 

express these characteristics should be able to afford to use more debt. 

After this, we begun to research the variables that are linked with entering financial 

distress. This was done by reviewing different studies on measuring the likelihood, 

and predicting financial distress. This method was chosen in order to find out whether 

some variables had a strong explanatory power despite differences in the models in 

which they were used. 

Variables that depicted profitability, retained earnings and liquidity had a negative 

effect on financial distress, and on the other hand variables of leverage, stock 

volatility and financial expenses were correlated with financial distress. The size of 

the firm was also a significant factor, and the time horizon in question also altered the 

explanatory power of the variables. On the short run, accounting variables had a 

strong explanatory power, on the long run market variables were more significant. 

The effects of macroeconomic variables were also researched, and they were found 

not to be efficient in differentiating between firms in distress or not in distress.  

However, knowing that smaller firms are more likely to enter financial distress due to 

outside factors is valuable information in itself. If macroeconomic and institutional 
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factors have a greater explanatory power than operational factors in a firms distress, 

then the firm in question should have more value for the creditors. 

We found that profitability, retained earnings, liquidity, and other variables describing 

firm performance, were correlated with a firm not entering distress. This was also true 

for working capital, but its effects were not as large as expected. Large size was also 

a consistent factor in lowering the chances of financial distress. The likelihood of 

financial distress increased with a high leverage, financial expenses and a high stock 

volatility. Macroeconomic shocks had an effect on the likelihood of smaller firms 

entering financial distress. The models that were chosen were all effective in 

explaining financial distress, but the dynamic logit model of Campbell et al. was best 

at predicting. One the short run, the explanatory power of accounting variables like 

leverage and profitability were strong, and on the long run the explanatory power of 

market variables like volatility strengthened. 

As the variables that are best at explaining and predicting financial distress have to 

do with operative and historical firm performance, the best ways to prevent distress 

lie also in this area of the firms operations. The financial manager of the firm does not 

have a direct influence on these functions, but they can plan their firms financing to 

be compatible with them. Also smaller firms seem to be more susceptible to entering 

financial distress than larger ones, and the they are more affected by macroeconomic 

shocks. This part of the trade-off theory of capital structure holds true. 

Doing research on financial distress has been rewarding, and there are a lot of 

possible subjects for future research. For example, studying the differences of firms 

that enter financial distress, would be interesting. Obviously there should be some 

firms that are operationally functional, and the reason for their distress or bankruptcy 

is due to other factors, like the macroeconomic factors that were discussed in section 

three. Differentiating these firms would be valuable or the creditors, as in a sense 

they acquire them after bankruptcy. 
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