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INTRODUCTION 
 

 

 

One of the most debatable topics in finance literature involves the capital structure, 

which refers to the composition of different financing sources employed by a firm to 

fund its business, therefore encompassing its investment and financing strategy. Capital 

structure decisions concern which form of funding should be utilized, the amount of 

each one to be raised and the right proportions in the overall capitalization mix, as  an 

ideal capital structure should be able to maximize the ownership’s worth thus fulfilling 

the ultimate aim of whatever firm. Managers are so required to make tradeoffs between 

different financial resources and try to find a proper balance in order to achieve the 

optimal capital structure, which ultimately results in the maximization of the overall 

firm value and claimholders returns. 

This study is aimed at estimating the theoretical optimal capital structure in a sample of 

ten industrial firms by following the principles of the Trade-off Theory, by which the 

overall firm value is given by the sum of the unlevered firm value (as if the entity would 

be financed only through owners’ resources) plus the value of the side effects of debt, 

consisting of the difference between the expected benefits and costs associated with the 

use of leverage. Indeed, it is demonstrated that the employment of debt financing brings 

several advantages but also some risks and costs, since an excessive level of leverage 

may lead the company in a situation of financial distress and ultimately to the 

bankruptcy. However, by maximizing the difference between benefits and costs of debt, 

this theory states the achievement of the optimal capital structure and the consequent 

maximization of firm value; to do so, it is employed a certain financial model (the 

Merton model) to estimate such costs and benefits of debt and to derive the relationship 

that link them to the optimal level of leverage. 

So, the first chapter explains the nature and peculiarities of the various forms of funding 

composing a firm’s capital structure and explores the several theories about the search 

for an optimal capital structure which have been developed throughout the years in the 

finance literature. Following this debate, the second chapter shows the features of a 

particular approach among them – the Trade-off Theory – that has achieved strong 

empirical confirms, and then are analyzed the characteristics of the financial distress, its 
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relative costs and the main models used to their estimation. The core of this analysis 

involves the third chapter, where is first introduced the Merton model from the 

literature and then it is empirically implemented to estimate the optimal capital 

structure for the firms of the sample, under the principles – and limits – of the Trade-off 

Theory. Will be shown that the actual level of leverage exhibited in reality by those 

companies diverges from the optimal ones computed through this model, and the 

variances are then analyzed for each company and demonstrated that are due to the 

peculiarities of their businesses and the industries where they operate, to certain events 

occurred to them and also to the limits of the Trade-off Theory with respect to other 

factors actually able to affect capital structures but not included in that approach. Lastly, 

the final conclusions summarize the obtained results and draw some important 

considerations about the achievements and the limitations of this analysis. 
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CHAPTER 1: COMPONENTS AND THEORIES OF CAPITAL 

STRUCTURE 

 

 

 

In this chapter will be shown what is intended for capital structure, what are its 

components and their providers. After the explanation of the main benefits and 

disadvantages related to the various forms of funding and their effects on the firm value, 

will be than examined the principal theories and debates that have been developed 

throughout the years about the capital structure and the search for an optimal set of 

financing, from the traditional classic theorems to the more advanced propositions. 

 

 

 

1.1 Introduction to Capital Structure 

 

 

The capital structure of a firm refers to the way in which it finances its operations, 

business activities and growth through a combination of different sources of funds; 

alongside the capital budgeting, liquidity management, dividend policy and working 

capital management it represents one of the most important aspects of the financial 

management for an organization (Myers, 1984). 

It is therefore a very popular topic in the financial literature as it concerns fundamental 

decisions for a firm, not only from the side of the maximization of value produced by the 

organization, but also because this decision has a considerable impact on its ability to 

successfully operate in its competitive environment, relating also with the ability to 

fulfill the needs and interests of all the various categories of the stakeholders involved 

with the firm’s activities (Ajanthan, 2013). 

Indeed, the different sources of funds are related to different capital providers: there 

are basically two principal ways in which a firm can get financial resources, namely 

through debt and equity. There are also some hybrid combinations showing some 

features of both of them. 
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1.1.1 Equity financing  

First of all, for equity resources we refer to the shareholders’ funds that are made 

available by owners to support the business, through the issuance of new shares or the 

use of net earnings that are preserved into equity reserves instead of being distributed 

to the owners. Therefore, we can recognize two main sources of equity funds: 

 

• Common equity: the equity shares are issued to the shareholders who become 

legitimate owners of the company, so they benefit from the distribution of 

dividends in proportion to the earnings realized by the firm and the amount of 

shares owned. The ordinary shares of common equity also provide their holders 

with some rights, especially the voting rights which can be exerted at the general 

meeting for appointing the managers, but they are also exposed to the 

entrepreneurial risk of loss associated with the business activities. 

• Retained earnings: When firms realize positive net earnings, they sometimes 

decide to maintain the funds as retained earnings cumulated into equity reserves 

instead of distribute them to the shareholders. In this way the firm is able to 

finance its operations and growth through internally generated resources, 

particularly reliable when it is already in a maturity stage of its business cycle 

(Berk, DeMarzo, 2016). 

 

 

1.1.2 Debt financing 

Apart of the equity, organizations can finance themselves also through capital acquired 

in the form of loans from external sources: in this case we are talking about borrowed 

funds, which are external liabilities undertaken by the firm to support the business. 

This is an easier way to get capital but it creates an obligation for the company as it 

leads to the payments of interest expenses, that are specified at a fixed rate and 

computed on the amount of principal borrowed. Since this form of capital is provided by 

investors who do not hold the ownership of the firm, they cannot take the 

entrepreneurial risk and therefore they are the first claimers of the company’s assets in 

the case of its liquidation. 

We can recognize also three different forms of debt: 
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• Debentures: it is a debt instrument typically issued by companies and 

governments to the general public. It usually takes the form of corporate bond or 

obligation, and the rate of interest is quite high. 

• Term loans: it is taken by the firm from the bank at a floating or fixed interest 

rate. This is an appropriate obligation for healthy companies with a large debt 

capacity, as the banks are notoriously strong lenders. 

• Public deposits: the company’s management adopts directs advertising 

strategies to public investors in order to create deposits with a fixed interest rate 

in the firm to meet the medium-long term financial needs of the company, such 

as working capital requirements (Priya, 2019). 

 

 

1.1.3 Combined instruments of funding 

These sources illustrated above are examples of pure forms of either debt or equity 

financing: however, there are also some hybrid instruments that combine features of 

both oh them, thus representing important resources for the companies as they 

typically allow more flexibility. Among them, the most used by organizations are: 

 

• Convertible Bonds: these are fixed-income debt securities yielding interest 

payments, but with the option to be converted into a predetermined number of 

common equity shares, that can be usually exerted only during specified periods 

during the bond’s life at the holder’s discretion. This type of bond is particularly 

suitable for those securities with a high potential for growth but still with low 

capacity of cash-flow production. 

• Option-linked bonds: this type of security is aimed at linking the cash flows 

from financing activities to those generated by the operating activities. 

• Preferred equity: The preferred shareholders enjoy a fixed rate of dividends 

together with preferential rights of receiving the return on capital in case of the 

company’s liquidation, over the common equity shareholders. So, preferred 

shares of equity provide important advantages to their owners, but also limited 

rights of voting and control over the company (Berk, DeMarzo, 2016). 
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1.2 Different features of different sources 

 

 

So, there are different ways to finance a business, either by employing debt or equity 

instruments or applying some mixtures between them. Even nowadays is not clear the 

reasons beyond the choice of a certain capital structure by a company, or whether there 

is (and what would be) any optimal combination of debt and equity for maximizing the 

firm value with full certainty. However, it is known that capital structure choices and 

changes provide information to investors, as companies’ stock prices and enterprise 

values react when are announced (or anticipated) information contents regarding the 

financial choices made by organizations (Myers, 1984). 

This fact may be due to the several benefits and disadvantages generally associated to 

the different forms of financing that are known by investors: each resource has its own 

pros and cons and it is subjected to various degrees of riskiness, and any entrepreneur 

should be very aware about all of these aspects. 

 

 

1.2.1 Pros of debt financing 

Borrowing funds means that firms usually have to repay them in periodic installments 

computed over a determined period of time at a specified rate of interest. However, the 

terms and timing of payment largely vary, depending on which form of debt financing 

the company has chosen. 

So, one of the first advantages of using debt versus equity concerns the matters of 

control and ownership: by employing traditional instruments of debt financing owners 

are not giving up any controlling interests in their business, so they still make all the 

decisions and keep all the profits. Companies never pay more interests than those that 

are mandatory, and when the debt is fully repaid, the relationship with the lender is 

ultimately closed (Cremades, 2018). 

However, the biggest benefit is given by the tax advantages: unlike dividend payments 

to shareholders, loan interests are tax deductible. This is known since the first theories 

of Modigliani and Miller and it can allow considerable savings as firms grow and their 

earnings turn positive over time, but this fact would be better explained later. 
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Moreover, should be noticed that the amounts of principal and interest payments are 

stated at the time the loan is given, so managers can exploit this predictability of cash 

flows to better prepare and implement company’s financial and investment strategies 

and run the operations with more awareness (Woodruff, 2019). 

 

 

1.2.2 Cons of debt financing 

The most significant disadvantage of getting loans is related to the debt repayment risk, 

as debt capital requires repayment to the lender on specified dates without fail, 

regardless how well the business is running or not. These payments might include 

interest, principal or both of them, and if a company is unable to repay the loan 

regularly (especially because of the unpredictability of the cash flows generated by the 

most of businesses), it risks losing the assets pledged as collateral and this might lead to 

bankruptcy. The owners are often required to guarantee the loan personally, so if they 

have not separated their personal and corporate profits, they may also pledge their 

personal wealth as collateral. These reasons make debt financing a particularly heavy 

burden for small businesses and start-ups, often unaffordable for most of them 

(Cremades, 2018). 

Organizations face also the risk of qualification, as companies and owners must have 

acceptable credit ratings to access to capital and too much debt already taken might 

limit a firm’s capability to raise additional resources, because of the fear that such 

company may suffer default and not meet its repayment obligations. For this reason 

both current and potential lenders might decide to stop financing an over-leveraged 

firm or not allow it from increasing its level of indebtedness, that would rise also the 

cost of equity for potential future investors thus lowering their willingness to make 

more  equity investments (chron.com). 

It is also vital that companies understand the danger resulting from the unpredictability 

of financing terms over time. Variable interest rates can change during the scheduled 

repayment plan of a loan and heavily modify repayment terms, adding serious 

difficulties to organizations. This is typically the case of commercial mortgages or 

revolving credit lines, in which the lender may decide to not keep financing the business 

because of the awareness that new borrowing terms will be probably impossible to met 

(Berk, DeMarzo, 2016). 
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1.2.3 Pros of equity financing 

This kind of financial resource allows the exchange of capital for the ownership rights in 

the organization, that may occur in various forms: normal partnerships by investors, 

equity funding from angel investors, financing helps guaranteed by venture capital firms, 

or even the public raising of capital through an IPO launched to capital markets. With 

equity financing, the company does not hold the pressure to meet the deadlines of fixed 

loan payments, rather it gives investors a percentage of the profits realized according 

the amount and features of the stocks owned (Cremades, 2018). 

Therefore, the main advantage of using equity is the lower risk of default associated, as 

firms do not have to make fixed periodic loan repayments but rather they can decide to 

retain the earnings realized in order to support the business. This allows more 

flexibility in running the operations as equity investors do not expect to receive 

immediately the return on their investment; rather they usually have a long-term view 

and tolerate the possibility of losing their money if the business fails. Equity financing 

might be essentially helpful to startup businesses that may not have positive cash flows 

during the early stage of their business life-cycle. 

Linking with that, it is easily understandable that when a company has credit problems, 

equity financing may be the only choice to finance the survival and the eventual growth. 

Even if debt financing is offered, the interest rate may be too heavy and the payments 

too close to each other to be tolerable. 

Another important benefit is that equity financing might generate higher cash flows 

than debt alone and exploit the full potential of the business. Moreover, the cash flows 

generated through equity are inside the business, while debt loan repayments take 

funds out of the organization and might reduce the resources needed to finance growth 

(Woodruff, 2019). 

 

 

1.2.4 Cons of equity financing 

The primary risk associated with the use of equity is the resulting loss of control by 

owners: equity holders are entitled to vote on organizational matters during the general 

meetings and the investors who own a large equity stake will probably try to guide the 

company in ways that may disagree other smaller owners, who might be even replaced 

if they do not hold enough shares and consequent voting power (chron.com). 
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This might naturally lead to a serious potential for conflicts within shareholders, as all 

the partners will not always agree when making decisions. These conflicts might born 

from different visions for the company or for the strategies undertaken, which might 

prefer one or more classes of stakeholders over the others. A reduced ownership 

percentage not only means dividing the overall profits, but in some cases, some 

investors may be entitled to enjoy positive earnings before others can get anything 

(Woodruff, 2019). 

Furthermore, despite theoretically being only residual claimers for the profits realized, 

shareholders might benefit from certain agreements with managers, who may be 

required to periodically distribute dividend payments to them. This can lead to the risk 

of missing growth opportunities if the firm distributes too much of its profits to the 

owners, especially in the case of small organizations, where during the first years 

managers typically prefer reinvesting positive cash flows in the business in order to 

better support the growth (chron.com). 

 

 

 

1.3 Traditional theories of capital structure 

 

 

So far have been explained the main benefits and risks associated with the different 

forms of financing. As it can be easily expected, in the real world the financial managers 

of organizations typically employ some combinations of capital sources in order to try 

to maximize the firm value and minimize the risks related. Of course, it is not clear how 

to definitely achieve such goals: equity is often more expensive than debt, especially 

when interest rates are not so high. On the other hand, equity financing does not need to 

respect fixed deadlines for payments, as equity holders are residual claimers for 

company’s earnings. So, if there is an optimal capital structure which could be 

absolutely reliable in each different case, it still has not been discovered; firms can only 

decide to put in place combinations of financing instruments which might seem more 

adequate for their situation. However, the search for an optimal capital structure is one 

of the most intense topic of the corporate finance literature, as several authors have 
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provided us with a number of considerable theories developed over the last sixty-

seventy years. Now will be shown the most important ones. 

 

 

1.3.1 Modigliani-Miller theorems 

The proper milestone of the modern corporate finance theory is still the work made by 

Franco Modigliani and Merton Miller, who published their article “The cost of Capital, 

Corporation Finance and The Theory of Investment” in 1958, which has pioneered the 

literature about capital structure inspiring entire decades of research.  

The outstanding results achieved by these authors took shape under a set of conditions 

referred to as perfect capital markets, in which: 

 

• Corporate information is free and available to all current and future investors, 

who behave rationally and have homogeneous expectations about future profits 

and risks of companies. 

• Investors and companies can trade the same set of securities at competitive 

market prices that are equal to the present value of their future cash flows. 

• Firms are financed only by stocks and bonds, without limitations in buying and 

selling securities. 

• There are no taxes, no transaction costs, no costs of financial distress and no 

issuance costs associated with security trading. 

• The companies’ debt is not risky, so also the interest rate is considered to be 

risk-free. The possibility and conditions to access credit is the same for all 

investors of the same class. 

• All companies within the same class face the same business risk. 

• Net income (profit and interest) does not change over time and the probability of 

return is equal for all the investors of the same class. 

• Financing choices made by a company does not reveal new information about it 

(Jaros, Bartosova, 2015). 

 

Under these conditions, Modigliani and Miller developed their two basic theories about 

capital structure: 
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MM Proposition I: In a perfect capital market, the total value of a company is equal to 

the market value of the total cash flows generated by its assets and it is independent of its 

financing decisions, namely the choice of its capital structure. Therefore, the total value of 

the unlevered firm (with no debt)  is equal to the value of the levered firm. 

 

 

 

𝑉𝑈 = 𝑉𝐿 

 

(1.1) 

The authors stated hence the degree of leverage adopted by a firm would not affect its 

total value, while it merely changes the allocation of cash flows  between debt and 

equity since the total cash flows generated by the company’s assets are still equal to the 

present value of the future cash flows generated by all the projects undertaken. Indeed, 

Modigliani and Miller developed this result thanks to the Law of One Price (for which 

equivalent investment opportunities trading simultaneously in different competitive 

markets must trade at the same price in all the markets): without tax expenses or 

transaction costs, the total cash flow distributed to the company’s security holders 

(shareholders and debtholders) is equal to the total cash flow produced by its corporate 

assets and therefore the latter must have the same market value, which is not affected 

by the level and type of financial resources raised by the firm. 

This proposition states the value invariance with respect to the financial leverage and is 

based on the fact that if investors are not satisfied by the firm’s choice of capital 

structure, they can borrow and lend on their own so to adjust the leverage choice made 

by the company. This is called homemade leverage and it represents the substitute for 

the use of leverage made by the organization, as long as investors and firms can borrow 

and lend at the same interest rate, as it is stated by the MM’s assumptions (Berk, 

DeMarzo, 2016). 

So, the main implication of this first proposition concerns the constant return required 

on the total capital invested into the firm, regardless the proportions of debt and equity. 

However, it is well known that the cost of capital differs for different securities: this can 

be more easily explained by the consequences of employing also debt financing in the 

company’s capital structure, instead of using only equity. Despite borrowing funds may 

be cheaper than investing only owners’ resources in absolute terms, it increases the 

overall risk of the business  (even when the probability of default is low or nothing) and 
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therefore also the cost of equity capital when the firm is levered. This conclusion leads 

to the second proposition of Modigliani and Miller. 

 

MM Proposition II: the return on equity capital is equal to the expected rate of return on 

the assets employed, plus an additional premium correlated with the financial risk and 

measured by the debt-to-equity ratio. So, the cost of capital of levered equity increases 

with the company’s debt-to-equity ratio computed at its market value. 

 

Indeed, the first proposition can be rewritten in terms of homemade leverage: the 

return on total capital employed in a company can be interpreted as a portfolio of its 

debt and equity proportions, and since the return of a portfolio is given by the weighted 

average of the returns on securities included, it can be written as: 

 

 

 
𝑅𝑈 =

𝐸

𝐸 + 𝐷
𝑅𝐸 +

𝐷

𝐸 + 𝐷 
𝑅𝐷 

(1.2) 

 

where 𝑅𝐸  is the return on levered equity, 𝑅𝑈 is the return on the unlevered equity (as if 

it the firm would be funded with 100 % of equity), 𝑅𝐷 is the return on debt, while 

𝐸 𝐸 + 𝐷⁄  and 𝐷 𝐸 + 𝐷⁄  represent respectively the proportions of equity and debt over 

the total firm value. This formula can be rewritten in the following way: 

 

 
𝑅𝐸 = 𝑅𝑈 +

𝐷

𝐸
(𝑅𝑈 − 𝑅𝐷) 

 

(1.3) 

In this way, the return on levered equity is given by the sum of two factors: the first one 

(𝑅𝑈) reflects the corporate risk without leverage and therefore the riskiness of the 

business operations, while the other one shows the additional risk factor due to the 

leverage made by the firm and it is represented by the debt-to-equity ratio (𝑫 𝑬⁄ ) 

which is able to either boost the return on levered equity when the company performs 

well (𝑅𝑈 > 𝑅𝐷) or amplify the drop when the business is going badly (𝑅𝑈 <  𝑅𝐷). 

So, the equation (1.3) implies that the expected return on equity is directly proportional 

to the financial leverage, which increases the overall return on capital employed but it 

also amplifies the cost of capital of the firm. Indeed, the risk of the company’s 
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underlying assets financed through both debt and equity will match the risk of a 

hypothetical portfolio composed by those proportions of debt and equity chosen by the 

firm itself: this means that the appropriate cost of capital for the company’s assets is 

actually the cost of capital of that portfolio, whose common name in corporate finance is 

Weighted Average Cost of Capital (WACC) and it represents the average return the 

company must pay out to all its investors (Modigliani, Miller, 1958). 

The second proposition of Modigliani and Miller hence states that in perfect capital 

markets, the company’s WACC is not affected by the choice of capital structure and it is 

equal to the unlevered equity cost of capital, which in turn equalizes the cost of capital 

of firm’s assets. 

 

 

 

𝑊𝐴𝐶𝐶 =  𝑅𝑈 =  𝑅𝐴 

 

(1.4) 

 

1.3.2 Modigliani-Miller theorems with taxation 

The scope of the theorems stated by Modigliani and Miller has been wide and 

revolutionary, but must be remembered the long series of assumptions under which 

they have been developed. The difficulties of testing these theories in the practice are 

related to the peculiarities of the real world where those conditions set by the authors 

cannot hold. Especially the absence of taxes is the most relevant, as firms are typically 

subjected to the taxation of operating income which has huge consequences for the 

choice of their capital structure, especially because of the corporate tax benefit they can 

receive if they employ borrowed funds: since the corporate income taxes are paid after 

that interest expenses are deducted (unlike dividend payments to equity holders), such 

interest payments are capable to reduce the actual amount of taxes paid by the firm. 

This also means that while debt repayments reduce the net income available to 

shareholders, the use of leverage is going to increase the total amount available to all 

the firm’s investors because are included also the interest payments to debtholders. 

More precisely, the actual gain from the tax deductibility of interest expenses is known 

as interest tax shield and it corresponds to the additional amount of taxes that should 

have been paid by the firm if it were not levered. 

This peculiarity of corporate taxation give firms an incentive to use more debt instead of 

equity, because, everything else being equal, the total cash flows to company’s security 
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holders with leverage are higher than those that would be provided to investors 

without leverage (in that case, such investors would be only the equity holders) by a 

factor corresponding to the interest tax shield of the debt financing employed (Berk, 

DeMarzo, 2016). 

So, the huge importance of this corporate tax benefit cannot be ignored when disserting 

about capital structure theories, and for this reason Modigliani and Miller themselves in 

1963 removed the first great assumption of their model and reintroduced their 

theorems with the presence of taxation. 

 

MM Proposition I with taxes: the total value of the levered firm exceeds the total value 

of the unlevered firm by a factor equal to the present value of the tax savings from debt: 

 

 𝑉𝐿 =  𝑉𝑈 +  𝑃𝑉 (𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑡𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) 

 

(1.5) 

where 𝑉𝐿 is the firm value with leverage and 𝑉𝑈 is the value of the unlevered firm, while 

the present value of interest tax shield can be calculated by multiplying the amount of 

debt financing (D) by the corporate tax rate (𝜏𝑐). 

 

 

 

𝑉𝐿 =  𝑉𝑈 +  𝜏𝑐 × 𝐷 

 

(1.6) 

Through this fundamental difference, the authors’ first proposition clarifies that firms 

with more debt in their capital structure are more valuable and have a higher market 

value than those not relying on leverage. Therefore, Modigliani and Miller show that 

taxation has a direct impact on the firm value and they might suggest to use as more 

debt financing as possible to exploit the interest tax shield effect, until arriving at a 

capital structure entirely composed by debt in order to (theoretically) maximize the 

firm market value. 

 

MM Proposition II with taxes: there is always a linear relationship between the use of 

financial leverage and the required return on equity capital: 

 

 
𝑅𝐸 = 𝑅𝑈 +

𝐷

𝐸
(1 − 𝜏𝑐)(𝑅𝑈 − 𝑅𝐷) 

(1.7) 
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Indeed, the interest tax shield can be expressed also in terms of cost of capital: the cost 

of debt is partially offset by the tax savings, so the effective after-tax cost of debt 

becomes 𝑅𝐷(1 −  𝜏𝑐). The after-tax WACC, therefore, represents the effective cost of 

capital of the company after the inclusion of the corporate tax benefits and differs from 

the unlevered cost of capital: 

 

 
𝑊𝐴𝐶𝐶 =

𝐸

𝐸 + 𝐷
𝑅𝐸 +

𝐷

𝐸 + 𝐷 
𝑅𝐷(1 −  𝜏𝑐) 

(1.8) 

 

The equation (1.8) shows that a firm can reduce its WACC by increasing the proportion 

of debt financing in its capital structure and therefore it can raise the present value of 

future cash flows: in other words, the higher the leverage ratio, the more the company is 

able to take advantage of the interest tax shield and the lower is the resulting WACC, 

thus the company should benefit from employing a consistent percentage of debt until 

the firm value would result maximized (Ahmeti, Prenaj, 2015). 

 

Image 1.1: Theoretical optimal WACC 

 

(Image source: Balcombe, 2016) 

 

  

1.3.3 Criticisms to Modigliani-Miller 

Since the publication of their first original article in 1958, Modigliani and Miller have 

deeply influenced the research and teaching in corporate finance literature, like a 
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proper cornerstone. There are two main reasons for that achievement: the first is 

substantive, given the nature of “irrelevance propositions” of their original theorems, 

which claim the firm value’s invariance with respect to the financial decisions made by 

the firm. The first MM proposition explains the set of conditions under which the choice 

of the proportions of debt and equity to fund a fixed level of investment does not 

provide any effect on firm value. This theorem belongs to the class of  the so called 

irrelevance propositions, which are aimed at showing the irrelevance of a choice that 

apparently would seem very important, such as the capital structure decision and the 

dividend policy; indeed, Modigliani and Miller also developed another famous 

proposition regarding the irrelevance of the firm value with respect to the dividend 

payout decisions. These particular theorems does not prove that the specified choice is 

actually irrelevant, but rather they allow to reflect on the assumptions that are 

necessary to make relevant such choice, thus providing a constant benchmark for 

assessing the decision undertaken. 

The second main reason concerns the methodology adopted, because perhaps the most 

important aspect in MM’s theorems is the approach used to derive them, rather than the 

propositions themselves: Modigliani and Miller were the first ones to deal with the 

arbitrage argument and to show that the Law of One Price could have strong implication 

for security prices and firm market values, thus marking the beginning of the modern 

theories of corporate finance. Indeed, before their first publication, the study of finance 

was mostly limited to the description of methods and institutions of the financial system. 

These works were the first ones to start shaping a coherent theory capable of 

accounting both for the funding of corporate investment projects and for the allocation 

of savings by individual investors, and they are based on the assumptions of  investors’ 

rational behavior and market equilibrium. Once these basic elements were all 

introduced, the theory of finance could develop rapidly and lead to the use of the 

arbitrage argument: first of all, the concept of arbitrage itself is more robust and 

completed than the simple notion of economic equilibrium. Moreover, since that 

moment this method has become the standard methodology to price securities in 

capital markets, as financial derivatives are typically “priced by arbitrage” (the 

strongest example is given by Black and Scholes who employed the MM propositions to 

derive their famous option pricing formula in 1973) (Pagano, 2005). 
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Despite the deep influence provided to the literature, MM theorems have received 

several criticisms over the years: most of them are directed towards the unrealistic 

assumptions on which the propositions are based. In fact, the entire development of 

corporate finance since the publication of the first article (1958) can be basically seen as 

the progressive relaxation of the assumptions listed before. The first condition about 

the taxation was removed by Modigliani and Miller themselves, as it is described in the 

previous paragraph, while other scholars tried to seek for some kind of cost capable to 

offset the tax benefit of debt, identifying it in the costs of financial distress: the higher 

the degree of leverage adopted by the company, the greater the firm value because of 

the corporate tax advantages of debt, but also the higher the financial distress and the 

consequent likelihood of failure. Of course, such risk of bankruptcy is a pretty relevant 

matter in business life and cannot be ignored, as well as in the real world the market 

rates at which individuals can borrow are not unlimited, compared to firm’s borrowing 

capacity. This empirical relevance restricts also the reliability of the assumption for 

which firms and investors can face the same interest rate when choosing among 

different securities in capital markets (Stiglitz, 1969). 

To sum up, the Modigliani and Miller’s contribution to financial theory is significant, as 

their theorems face the most important topics of corporate finance and provided 

companies with the opportunity to make an insight into the capital structure 

components and determine which factors are actually most significant in adding value 

to the firm. However, like the authors themselves were willing to point out, the 

dissertation cannot be concluded by entirely accepting the irrelevance of financing 

decisions on firm value, as the characteristics of the real world are strongly different 

from the utopian assumptions and market conditions on which relies their model, but 

they offer the opportunity for further researches about the topics treated in those 

theorems (Ahmeti, Prenaj, 2015). 

 

 

1.3.4 Debt and taxes 

So far discussion has been focused on the benefits of leverage with respect to the 

corporate taxes firms must pay on their operating income; however, in the real world 

those are not the only form of tax liability, because the cash flows received from their 

investments are considered as a form of income and therefore investors are subjected 
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to the taxation of either the income realized from interest payments or the income 

earned from dividends or capital gains (that consist of an indirect form of retribution if 

the firm decides to retain the earnings instead of distributing them as dividends), for 

which there exists different types of tax rates. 

In its famous paper “Debt and taxes” (1977), Merton Miller analyzed in depth these 

issues starting from the consideration that while companies would be interested in 

issuing as much debt as they can in order to maximize the benefits from the interest tax 

shield, and consequently, the firm value, it is also reasonable to assume that individual 

investors will be willing to maximize their after-personal tax cash flows, as the price 

an investor would pay for a security ultimately depends on the amount of  cash flows he 

will receive from that, after the payment of all taxes. Therefore, Miller suggested that 

the tax advantage of debt at the corporate level should be balanced against the possible 

tax disadvantage of debt at the personal level, and in his papers he evaluated the 

combined effects of both corporate and personal taxes and examined the implications of 

this trade-off for the optimal capital structure (Berk, DeMarzo, 2016). 

First of all, it is assumed 𝜏𝑐 as the corporate tax rate, while at personal level are 

introduced 𝜏𝑒 as the tax rate on equity income and 𝜏𝑑  as the tax rate on interest income. 

After combing their effects for each dollar of operating income (EBIT) realized by the 

firm, is obtained: 

 

 

 

(1 −  𝜏∗)(1 −  𝜏𝑑) = (1 −  𝜏𝑐)(1 −  𝜏𝑒) (1.9) 

where 𝝉∗ represents the effective tax advantage of debt: if the firm paid (1 −  𝜏∗) in 

interests, debtholders will get the same amount of money after the payment of taxes as 

equity holders would receive if the company paid 1$ in profits to them. By solving the 

equation for it: 

 

 

 
𝜏∗ = 1 −  

(1 − 𝜏𝑐)(1 −  𝜏𝑒)

(1 −  𝜏𝑑)
 

 

(1.10) 

Written in this form it is easier to understand that each dollar paid after taxes to 

debtholders from interests costs equity holders $(1 −  𝜏∗) on their after-tax basis 

(Miller, 1977). 
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The conclusion at which Miller arrived is that if the personal tax on interest income is 

higher than the personal tax on equity income, then the investors may demand to firms 

higher risk adjusted returns for risky debt so to maintain the attractiveness of debt also 

at the personal level. Therefore, sometimes the net tax disadvantage on debt at the 

personal level may totally offset the tax benefit at corporate level. Especially, he stated 

that as long as there is a multitude of investors whose marginal rates of personal taxes 

vary among each other, the capital structure chosen by companies will be irrelevant, 

because in equilibrium both debt and equity will imply the same cost for financing a 

project. In this way, Miller renewed the implications of the first MM proposition even by 

considering also the effects of taxation. 

However, should be clarified some points in this analysis: firstly, when Miller wrote his 

original paper in 1977, the personal tax rate on interest income in U.S.A. used to be 

higher than personal tax on equity, since the first one was equal to the tax rate on 

ordinary income, while the second one was a combination of the tax rates on dividend 

and on capital gains (the resulting rate was lower than the ordinary tax rate); nowadays 

in U.S.A. there is a unique tax rate for all the sources of income, but there are still 

differences in other countries. Moreover, the tax on capital gains is paid only when the 

gain is realized, so, if an investor does not want to immediately enjoy his profit, he can 

defer the realization. 

Anyway, the research in this field has been pioneered by Miller but it is still an ongoing 

debate for several scholars. Multiple analysis have been undertaken for trying to 

capture the effects of taxation on the determinants of capital structure, and it has been 

observed that when personal tax rates are introduced, the optimal aim of the company 

should be the minimization of the overall tax burden. Therefore it is very essential to 

include personal taxes while analyzing the relationship between taxes and debt, in 

order to achieve a better understanding of the overall picture (Brealey et al., 2012). 

 

 

1.3.5 The Pecking-Order Theory 

The theories developed by Modigliani and Miller (and by Miller alone too) have 

pioneered the research in the fields of corporate finance, but this was just the beginning: 

several scholars have followed the way tracked by these great authors and started 

shaping different currents of thought about the optimal capital structure. 
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Another significant contribute has been given by Stewart Myers, who published “The 

Capital Structure Puzzle” in 1984, that could be easily considered one of the most 

important works in this field, as the author tried to understand why the theories already 

developed in the finance literature (namely, the MM propositions and the consequent 

theorems) were struggling in explaining the firms’ actual financing behavior. Especially, 

Myers criticized the static trade-off theory, in which the optimal capital structure is 

reached when the tax advantage from borrowing given by the interest tax shield is 

balanced, at the margin, by the costs of financial distress. Later would be explained in 

details this important theory, but now the focus is just put on the contrast Myers did 

with two different ways of thinking about capital structure in his paper: 

 

1. A static tradeoff framework, in which the company sets a target debt‐to‐value 

ratio determined by the trade-off between the costs and benefits of debt, and it 

gradually moves towards that, in a similar way of a firm adjusting its dividends 

towards a target payout ratio. 

 

2. A pecking order framework, where the firm follows a certain order of financial 

resources to fund its business, preferring internal rather than external financing, 

and the issuance of debt rather than equity. In this theory, the firm has no 

well‐defined target debt‐to‐value ratio. 

 

Myers observed multiple cross-sectional analysis of financing patterns, in order to 

specify whether companies’ debt ratios differ each other because they have different 

optimal ratios or because their actual ratios diverge from the optimal ones: if 

adjustment costs are small, and companies stay close to their target debt ratios, than the 

dispersion of debt ratios should be explained by differences in risk or other variables 

able to influence the optimal capital structure. However, the observed diversity of 

capital structures across firms that he noticed is hard to be explained by a static tradeoff 

framework. This evidence let him to argue the framework developed by Miller in his 

famous “Debt and Taxes”, where he described an equilibrium of aggregate supply and 

demand for corporate debt, where the corporate tax saving is just offset by the personal 

income taxes paid by the marginal investor in corporate debt obligation; since the 

resulting equilibrium is achieved at an aggregate level, every taxpaying firm should not 
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be affected by its debt policy. Anyway, this explication works only with the unrealistic 

assumption that all companies face approximately the same marginal tax rate (Myers, 

1984). 

Therefore, after having listed this issues regarding the static tradeoff theory, Myers 

contrasted it by further developing the already existing theories for which firm fund 

their businesses through a financing pecking order, including four main steps: 

 

1. Firms prefer internal finance, in the form of retained earnings. 

 

2. Firms adjust their target dividend payout ratios gradually to their investment 

opportunities, although dividends are quite sticky. 

 

3. Sticky dividend policies, together with unpredictable fluctuations in profitability 

and investment opportunities, might cause the level of internally‐generated cash 

flow be above or below the level of investment outlays. If it is below, the firm 

first gets resources from its cash balance or portfolio of marketable securities. 

 

4. If firms need external finance, they issue firstly the safest security, namely debt 

obligations, then possibly hybrid securities such as convertible bonds, and only 

as a last resort they issue common equity shares. 

 

So, this model refuses the notion of well‐defined target debt‐equity ratio because there 

are two kinds of equity: internal equity (in the form of retained earnings reinvested 

into the business) is at the top of the pecking order, while the external equity (raised 

by issuing new ordinary shares ) lies at the bottom as it is considered to be the riskiest 

way of financing. Hence, each company’s observed debt ratio reflects its cumulative 

requirements for external finance, while firms will finally issue equity shares only when 

the investment requirements exceed the level of debt capacity that would lead to a too 

heavy burden of leverage. 

Despite initial doubts, especially related to the fact that the costs of issuing equity over 

debt did not seem so high to offset the tax benefits of leverage, Myers started to 

convince himself about the reliability of this theory by noticing the considerable 

relevance on internal finance and debt instruments when looking at aggregate levels, as 
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well as some works based on asymmetric information provided him with predictions 

roughly in line with the Pecking Order Theory (Fama, French, 2002). 

To sum up, Myers has given us important contributes with his works, summarized in 

the final conclusions of his paper, for which: 

 

• Firms decide wisely to avoid financing investments by issuing common shares or 

other risky securities, so to reduce the risk of abandoning positive‐NPV projects 

or issuing underpriced stock. 

 

• Firms set target dividend payout ratios so to meet the normal rates of equity 

investment through internally generated funds. 

 

• Companies also plan to cover part of normal investment outlays with new 

borrowed funds, but they try to keep the debt  reasonably close to default‐risk 

free rate. This restriction occurs for two reasons: first, to avoid any costs of 

financial distress, and secondly, to maintain financial slack in the form of reserve 

borrowing power, which means that the firm can issue safe debt if it needs an 

external security. 

 

• Since target dividend payout ratios are sticky, and the level of investment outlays 

is generally different from the amount of internal cash flow, the firm sometimes 

will end its ability to issue safe debt. In those cases, the company relies on less 

risky securities first (for example, risky debt or convertibles) before common 

shares of equity. 

(Myers, 1984) 

 

 

 

1.4 Advanced theories of capital structure 

 

 

So far we have explained the basic theories of capital structure developed in the early 

stages of corporate finance literature. Especially, Modigliani and Miller have shown the 
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conditions by which the choice of capital structure can be considered irrelevant: since 

that moment, many economists have followed the path they tracked. However, 

throughout the following decades several advanced theories have been articulated, 

linking the capital structure determinants to many interesting factors. In his article “The 

Theory of Capital Structure” (1991), Milton Harris tries to give a certain order to these 

innovative fields of research by summarizing the recently developed literature in four 

categories of capital structure determinants:  

 

• The agency approach, for which the capital structure can be seen as a result of 

the conflicts of interests between different groups of people claiming the 

company’s resources. 

• The asymmetric information approach, by which the capital structure chosen by 

the firm is able to transmit private information to capital markets or to smooth 

the adverse selection within the organization. 

• The approach by which the capital structure can be seen as a way to influence 

the nature of products or inputs in the company’s marketplace. 

• The view of capital structure as the result of corporate control contests.  

(Harris, 1991) 

 

 

1.4.1 The Agency Approach 

A significant contribute has been given by models where capital structure choices are 

determined by agency costs, due to conflicts of interest between all the various groups 

of people involved with the firm’s activities. In particular, it is possible to identify two 

main types of conflicts that are capable to determine the capital structure determinants. 

The first one is between shareholders and managers, following the classic model of 

agency theory: conflicts between them arise because managers own less than 100% of 

the residual claim, therefore, despite their activities foster the company’s profits, they 

do not enjoy the entire gain from their work, but they have to bear the total cost of 

company’s activities. The larger is the stake of the company’s equity owned by 

managers, the more this inefficiency is reduced: hence, holding constant the managers’ 

investment in the firm, if the debt financing increases, also the manager's equity share 

increases and the conflict between managers and shareholders is then alleviated. This 
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mitigation of conflicts represents one of the benefits of debt financing (Jensen, Mackling, 

1976). 

In other papers, managers and shareholders disagree over the operating decisions, as 

the first ones want always to pursue the firm’s engagement in its current operations 

even if investors would prefer the liquidation. The cost of debt is so represented by the 

bankruptcy expenses related to the production of information about the firm's prospect 

that is used in the liquidation decision, while the optimal capital structure trades off 

improved liquidation decisions and higher investigation costs: a higher level of debt is 

likely to improve the liquidation decision because it increases the probability of default. 

Thus, under this model firms with higher liquidation value (with more tangible assets), 

and those with lower investigation costs will have larger levels of debt and higher 

likelihood of default but will also have higher market value than similar firms with 

lower liquidation value and higher investigation costs (Harris, Raviv, 1990). 

Lastly, under a similar theory managers are assumed to push investing all available 

funds even if paying out cash is better for shareholders. Debt obligations enhance the 

total amount of free cash flows but reduces that part available to shareholders for 

profitable investments, and also give them the option to force liquidation if the cash 

flows are poor, so the optimal capital structure is determined by the trade-off between 

the benefit of debt in preventing investments in value-decreasing projects against the 

cost of debt in preventing expenditures in projects that are more likely to increase the 

overall firm value (Stulz, 1990). 

The second main type of conflict concerns the opposition between the equity holders 

and debtholders, that might rise because debt obligations give equity holders an 

incentive to make sub-optimal investments: if the return on the investment is large (as 

usually occurs with riskier projects), equity holders enjoy most of the gain, while if the 

investment fails, debtholders bear the consequences because of the limited liability of 

shareholders. Consequently, equity holders may benefit from investing in risky projects, 

even if this decision might decrease the value of debt and the overall firm value, while 

debt holders are more risk adverse since they will not be repaid if the company would 

go into bankruptcy. The loss in equity value from the poor investment can be 

compensated more than proportionally by the gain in equity value got at the expense of 

debtholders, so the cost of investing in value‐decreasing projects created by debt is 

tolerated by the equity holders. This issue is an agency cost of debt financing and it is 
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called the “asset substitution effect”, which implies that debt contracts should usually 

include features aimed at preventing the asset substitution, such as interest coverage 

requirements, debt covenants and restrictions against which types of new business the 

company is allowed to invest in. So, again in this case the optimal capital structure can 

be obtained by comparing the agency cost of debt against its benefits (Jensen, Mackling, 

1976). 

Following the general thought of equity holders as actors that incentivize the asset 

substitution effect, Douglas Diamond developed a model focused on the firm’s 

reputation for choosing projects in which debt will be repaid. Here, the company has to 

choose among two possible investment projects, both requiring the same level of initial 

outlay financed through debt: a safe, positive-NPV project, whose return is sufficient to 

repay the debt holders, and a risky, negative-NPV project with two possible payoffs  

(“success” or “failure”) which allows repayment only in the case of success. Given the 

asset substitution project, the equity holders will require to undertake the risky projects, 

but managers can also try to convince potential lenders, who can only observe the 

company’s default history to evaluate its likelihood of repaying the debt obligation: the 

longer the firm's history of assuring debt repayments, the better is its reputation, and 

the lower is its cost of debt. Therefore, older companies with more stable free cash 

flows will decide to undertake the safe project, so to not risk the asset substitution effect 

and not affect their long and valuable reputation, while start-ups and younger firms will 

have probably to choose the risky project because their little reputation do not allow to 

access a low cost of debt, so they will end up with a higher level of debt than older 

companies (Diamond, 1989). 

To sum up, models involved with the agency theory show a number of very interesting 

implications: first of all, they imply that leverage is likely to show a positive correlation 

with firm value, default probability, the total amount of free cash flows, the liquidation 

value and the importance of managerial reputation, while it is expected to be negatively 

correlated with the cost of investigating firm prospects, the extent of growth 

opportunities, and the likelihood of reorganization after a default. Finally, the positive 

correlation between firm value and the degree of leverage is likely to state that changes 

in capital structure due to increase in leverage will be usually accompanied by a rise in 

the company’s stock price (Harris, 1991). 
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Image 1.2: Capital structure according to agency theory 

 

(Image source: Chen, Strange, 2005) 

 

 

1.4.2 The role of Asymmetric Information 

The introduction of economic models into the corporate finance literature has led to the 

development of theories in which insiders (like managers) are assumed to hold private 

information about the stream of firm's returns or the pool of corporate investment 

opportunities. In some of these models, the choice of capital structure by firms is able to 

transmit insiders’ information to outside investors. Myers’ Pecking-Order Theory has 

been already introduced, but now will be explained its implications for capital markets: 

if outside investors are less informed than firm’s managers and other insiders about the 

value of the corporate assets, then equity may be mispriced by capital markets: 

financing new projects by issuing underpriced equity may cause that new investors will 

capture more than the value of such new projects, resulting in a net loss to existing 

shareholders and in the abandon of the project even if the NPV is positive. This 

underinvestment can be avoided if the firm will fund the new project through not 

undervalued securities, such as internally generated equity, riskless bonds and even 

risky debt, following the already mentioned pecking order of financing tools. The 

empirical implications of this theory concern the price’s fall of the company’s existing 

shares after  the announcement of a new equity issue, because of the conveyance of 

private information about the managers’ choices, that will be avoided if the firm would 
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finance its new projects through retained earnings or debt financing. As a consequence, 

the leverage increases with the extent of informational asymmetry (Myers, Majluf, 

1984). 

These results have been confirmed by several researchers, like William Krasker, who 

also shows that the larger the equity issue and the informational asymmetry, the worse 

the signal transmitted to capital markets and the larger the drop in the firm's stock 

price (Krasker, 1986). 

A little different approach shows that when the informational asymmetry concerns only 

the value of the new project, some negative-NPV projects will be undertaken thus 

creating overinvestment, because in equilibrium the equity of different companies with 

projects of various NPV are all priced at an average value, so firms whose projects show 

a low NPV will take advantage by selling overpriced equity. This process leads to the 

creation of a negative cut-off NPV so that companies will accept all those projects whose 

NPV is above that level: because the debt is less overpriced than equity, the issuance of 

debt is likely to increase that cut-off level and to mitigate the overinvestment problem 

related to the equity financing. This models also shows that when a company accepts a 

new project, its stock price will rise because investors understand that the NPV of the 

new project undertaken by the firm is above the cut‐off level. Moreover, when firms can 

decide whether finance the project through either debt or equity, they prefer issuing 

debt or even abandoning the project rather than funding it through equity. This 

conclusion might be consistent with the Pecking-Order Theory, but it departs from its 

last implication because since a project acceptance is associated only with issuing debt, 

this will result in a rise in firm’s stock price because debt issues are considered to be 

good news by capital markets (Narayanan, 1988).  

Other scholars, however, have developed models in which companies can decide to 

issue either debt or equity. Furthermore, in other theorems the level of investment is 

fixed and the capital structure is used as a signal of private insider information. Here, 

unlike investors, managers know the true distribution of company’s returns, that are 

ordered by first order stochastic dominance. So, managers benefit if the firm's securities 

are more highly valued by the market but are penalized if the company goes into the 

bankruptcy. At the same time, investors consider more valuable those companies that 

are more leveraged; since lower quality-firms have higher marginal expected 

bankruptcy costs for any debt level, their managers do not imitate higher quality-firms 
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by issuing more debt. The main empirical implications of this model is that firm value, 

the degree of leverage, and the likelihood of bankruptcy are all positively related (Ross, 

1977). 

 

 

1.4.3 Models based on products and inputs characteristics 

The introduction of economics theories in the corporate finance literature does not only 

concern the role of the informational asymmetry for explaining the capital structure 

choices, because there have been also introduced certain features of industrial 

organization: in particular, these models can be classified into two different categories. 

The first one explains the capital structure of a certain organization as determined by 

the strategy adopted for competing in its marketplace. Indeed, while the traditional 

literature of industrial organization has usually focused on the choice of a certain 

competitive strategy so to pursue the maximization of the total profits, without 

considering other implications, this innovative point of view wants to link capital 

structure choices and product market strategy so that managers are aimed at 

maximizing equity value instead of either the total firm value or the amount of profits. 

So, the initial works with this regard readapt the idea developed by Jensen and Mackling 

by which higher levels of debt would induce equity holders to undertake riskier projects, 

in the context of a Cournot equilibrium, where companies increase their indebtedness 

to pursue more aggressive strategies: in this equilibrium model the marginal product 

from output is large in “good” states, and since leveraged equity holders benefit from 

limited liability, they receive payoffs only in such good states, ignoring the possibility 

that the marginal product of output could be low. Therefore, in this model leverage 

creates an incentive to increase output, also because this will induce the competitors to 

produce less; so, oligopolistic companies will tend to increase their level of debt 

financing with respect to monopolists or firms in competitive industries, also in the long 

run (Brander, Lewis, 1986). 

In order to allow the survival of oligopolies over time, the included companies rely on a 

tacit collusion in which are used punishment strategies when another rival firm 

deviates from the collusive output level. In this case, the profit formula for the Cournot 

equilibrium has been rewritten to take into account the fact that managers are now 
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oriented toward the maximization of the equity value, instead of the overall firm value, 

so it becomes:  

 

 

 

𝑏 <  𝜋𝑚 +  (𝜋𝑚 −  𝜋𝑑)𝑟 

 

(1.11) 

where b is  the debt issued per period, 𝜋𝑚 is the monopoly profit per period, 𝜋𝑑  the one-

period profit from deviating  from the collusive output level, and r is the discount rate. 

In particular, this condition must be interpreted as the maximum debt capacity that 

oligopolistic firms can support in those industries without leaving the tacit collusion. By 

modeling profits  in terms of market demand, cost functions and number of oligopolistic 

companies, it is possible to derive comparative static results on debt capacity as a 

function of industry and firm characteristics, so to show that debt capacity is induced to 

increase with the demand elasticity and to decreases with the discount rate 

(Maksimovic, 1988). 

Then, the second industrial organization‐based approach to capital structure is to 

identify the characteristics of the firm’s products or inputs that affect its degree of 

leverage. The liquidation of a company may be reflected into certain costs on its 

customers (or suppliers), in terms of the inability to obtain the product or service 

desired; such costs are transferred to the equity holders in the form of lower prices for 

the firm's goods and services, so they would be willing to liquidate the company only if 

the net gains from liquidation exceed the costs imposed on customers. With this regard, 

the capital structure can be used to arrange an optimal liquidation policy for 

shareholders, so that they never wish to liquidate, while debtholders are always willing 

to liquidate when the firm gets into bankruptcy,  and the latter will ultimately default 

only when the net gain to liquidation exceeds the cost imposed to customers (Titman, 

1984). 

Another advantage of leverage is that it strengthens the bargaining position of equity 

holders in dealing with input suppliers: since debt holders bear the entire costs of 

bargaining failure without fully exploiting the benefits in case of success, they partially 

insure equity holders against failure of negotiations with suppliers. Therefore, higher 

leverage increases the extent of this insurance and hence it enhances the equity holders’ 

bargaining power against suppliers, so that debt can increase firm value also under this 

point of view (Sarig, 1988). 
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Hence, it is clear that also capital structure models based on industrial organization 

features can provide interesting implications.  

 

 

1.4.4 The influence of corporate contests 

The growing importance of takeover activities started during the 80’s has led to the 

development of finance models based on the connection between the market for 

corporate control and the capital structure, based on the voting rights carried by 

common equity stocks, unlike borrowed funds. 

All the papers in this field of literature focus on the relationship between the equity 

stake held by managers and the value of outside equity, taking into consideration 

whether the firm is successfully taken over or not, and the eventual price paid by the 

bidder; since the capital structure choice determines such equity stake owned by 

managers, it is able to influence the firm value, the probability of takeover and the 

consequent price. In particular, since the incumbent company’s manager and the 

potential rival have different abilities to manage the firm, the firm value is affected by 

the outcome of the takeover contest, which in turn is determined by the incumbent’s 

equity stake and it can result in one of three possible outcomes: the rival takes over for 

sure, the incumbent manager remains in control for sure, or the final outcome is 

determined by the votes of passive investors through an election. The optimal equity 

stake depends on the trade-off made by the incumbent manager between the expected 

payoffs on his ownership share against the loss of any benefits resulting from his 

position. Because the manager's equity stake is determined indirectly by the company’s 

capital structure, this trade-off can be seen as a theory of capital structure linked to 

corporate control matters. Since the incumbent manager can increase his ownership 

share by repurchasing equity through the issuance of new debt, it means that higher 

level of debt decreases the value of equity thus allowing the incumbent to purchase a 

greater equity share (Harris, Raviv, 1988). 

A similar model stated that higher leverage increases the gain to target equity holders if 

the tender offer will be successful, because target and acquiring shareholders can 

bargain only about that part of the gains not previously committed to debtholders, as 

well as when new debt is released, target shareholders can capture the benefits 

accruing to target debtholders, thus receiving all the gain not enjoyed by acquiring 
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shareholders. If a takeover actually happens, the gains to target equity holders increase 

with higher degree of leverage and the optimal level of debt is given by balancing this 

effect against the lower likelihood of takeover that results from the reduced portion of 

the payoffs accruing to acquiring equity holders. Therefore, companies with greater 

potential takeover gains will have higher indebtedness (Israel, 1992). 

So, the theories of capital structure related to takeover contests and corporate controls 

show some interesting results: on average, takeover offers cause increases in the level 

of debt and in the stock price, while higher leverage usually shows a negative 

correlation to whether the takeover succeeds. Moreover, should be noticed that these 

theories primarily concern capital structure changes in the short run, as a reaction to 

imminent tender offers and takeover threats, while they do not explain any movement 

in the long run, when the other theories seem to be more powerful (Harris, 1991). 
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CHAPTER 2: THE TRADE-OFF THEORY AND THE COSTS OF 
FINANCIAL DISTRESS 

 

 

 

After the dissertation about the nature of capital structure, its components and effects 

on firm value under multiple theories and scholars, the focus is now put on the costs of 

financial distress. The discussion starts with one of the theories of capital structure – 

the Trade-Off Theory – which has mostly characterized this field of the finance 

literature: will be shown what are the drivers used by firms to choose the relative 

percentages of debt and equity that lead to their optimal level of borrowing. Following 

the consequences of that theorem, will be introduced the costs of financial distress, 

their relevance in the literature and the main models adopted to their estimation in 

practice. 

 

 

 

2.1 The Trade-off Theory 

 

 

So far have been explained the main theories regarding the capital structure, beginning 

the discussion with the fundamental propositions developed by Modigliani and Miller 

that have pioneered the corporate finance literature, stating the irrelevance of the 

financing choices for the real decisions and ultimately for the overall firm value. Since 

then, economists and scholars have gradually adjusted their positions, and the so-called 

Trade-Off Theory can be considered as the most direct evolution of the MM theorem 

with taxes. 

Indeed, the borrowed funds represent an obligation for a company because lenders 

have the right to be repaid for the amount of capital they decide to not enjoy personally 

for making it available for a third party. However, if the percentage of indebtedness 

increases too consistently, the firm may become over-leveraged and might face the 

impossibility of generate cash flows sufficient to repay the lenders, thus gradually 

leading to the declaration of bankruptcy and the final liquidation of its assets, which 
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would be transferred to the firm’s lenders proportionally to their credits as a form of 

repayment. This situation of financial distress is hence a serious matter of leverage, that 

warns companies by getting an excessive amount of debt as stated by the traditional 

theories of Modigliani and Miller, who instead theorized the maximization of the firm 

value through a capital structure entirely composed by debt financing. Therefore, the 

Trade-Off Theory aims at balancing the expected benefits from tax savings with the 

expected costs of financial distress to determine the optimal level of debt that should be 

achieved in order to maximize the firm value. The discussion can start with the static 

approach of this theory. 

 

 

2.1.1 The static Trade-Off Theory 

The classic version of this theorem has been developed by Alan Kraus and Robert 

Litzenberger, who elaborated a state preference model to explain the financial structure 

choice taken by a firm. Firstly, they started the discussion from the irrelevance theory 

introduced by Modigliani and Miller, where the assumptions of perfect capital markets 

allow firms to increase their level of debt financing because of the absence of 

bankruptcy penalties. Instead, the taxation of corporate earnings and the existence of 

bankruptcy costs are market imperfections which must be taken into account with a 

central role when considering the capital structure and its effects on valuation. So, since 

interest expenses are tax deductible, a fiscal advantage arises from borrowing funds, so 

that financial leverage is capable to decrease the company’s corporate income tax  

liability and enhance its after-tax operating profits: this is well known from the 

traditional theories of corporate finance. However, a huge proportion of debt financing 

in the capital structure brings also some negative consequences, because an highly 

levered firm might suffer from an excessive burden of debt obligations that complicates 

its capability to meet regularly the repayment of both principal and interests, until 

arriving to the already mentioned situation of financial distress, in which the firm is 

often forced to declare bankruptcy. In these phases, the company faces several types of 

costs of financial distress, which include not only the legal and administrative costs of 

bankruptcy, but also the related agency costs and moral hazard, the issues due to 

employees leaving or suppliers demanding detrimental payment terms and the 

monitoring and contracting costs which can erode the firm value even if managers 
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achieve to avoid the legal default. So, according to this model, the interest tax shield 

make it convenient the use of debt as long as the firm does not become insolvent, and 

therefore, the company will borrow money  up to the point in which the fiscal benefit of 

any additional unit of debt will be exactly offset by the increased probability of financial 

distress: in that point, the company will achieve its optimal capital structure because 

the marginal benefits of debt are perfectly balanced by its marginal costs, and the 

overall firm value is consequently maximized (Kraus, Litzenberger, 1973). 

 

Image 2.1: Capital structure according to the static Trade-Off Theory 

 

(Image source: Myers, 1984) 

 

In this model, the present value of the interest tax shield and the present value of the 

expected costs of financial distress are two variables both associated with the firm value 

but inversely correlated, so that: 

 

 𝑉𝑈  =  𝑉𝐿 +  𝑃𝑉 (𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑡𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) −  𝑃𝑉 (𝐵𝑎𝑛𝑘𝑟𝑢𝑝𝑡𝑐𝑦 𝑐𝑜𝑠𝑡𝑠) (2.1) 

 

Therefore, the Trade-off Theory suggest the existence of a firm's optimal debt ratio that 

is determined by balancing the costs and benefits of borrowing, holding the firm's 

assets and investment plans constant, and substituting equity with debt until the firm 

value is maximized (Myers, 1984). 
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An important implication from this model is that the capital structure is not a given 

choice, like an ”internal” solution, rather it depends on the states of things: if the firm 

faces a situation of financial health, it can borrow funds, while in states where there is 

an incoming insolvency problem, the firm will finance through more equity. Hence, 

companies must identify first the state of things of its business, and only then the capital 

structure will be developed as a consequence. This point of view is likely to explain 

better why firms are usually financed through a combination of both debt and equity 

sources (Swanson, Srinidhi, Seetharaman, 2003). 

So, every time there is an optimal capital structure in which the firm value is maximized 

by balancing the marginal costs and benefits of any additional unit of debt, we are 

talking about trade-off models. In particular, such models include not only the trade-off 

connected to the expected bankruptcy costs, but also the agency costs: since debt 

financing (and the related costs of failure and financial distress) was already common as 

a financial source before the introduction of the tax deductibility of interest payments, 

there should also be other important determinants of capital structure decisions, which 

can be identified in the agency costs between shareholders and managers and 

shareholders against debtholders, whose dissertation have been already treated in the 

previous chapter (Jensen, Meckling, 1976). 

To sum up, the static Trade-off Theory explains that an optimal capital structure chosen 

by a firm is determined by the trade-off between the tax advantage of debt and several 

costs related to the financial leverage, especially the expected costs of financial distress. 

This theory implies that companies with a greater risk of facing financial distress will 

tend to borrow less than firms having greater financial health; moreover, the costs of 

financial distress are not the same for each firm, since they primarily depend on a 

company’s assets and will be determined by how easily can be transferred  the 

ownership of such assets. Instead, with respect to the tax advantage of debts, it is easy 

to understand the higher the tax rate, the greater the incentive to borrow for firms. This 

static trade-off approach has dominated the general thinking about capital structure in 

the finance literature for a long time, however it suffers from some shortcomings 

resulting from the empirical evidence: the most important is that many large, financially 

sophisticated and highly profitable companies do not  use a high proportion of debt in 

their financing. This is in contrast with the static Trade-off Theory which assumes that 

those firms should use relatively most debt, but it might be explained by thinking that 
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such companies face a relatively little risk of bankruptcy and so they might enjoy high 

tax advantages from the interest tax shield (Bowen, Daley, Huber, 1982). 

However, it is also because of those shortcomings that Myers developed his Pecking-

Order Theory of capital structure in contrast with the static trade-off framework, but 

however, before that the Trade-off Theory was reworked under a more dynamic view. 

 

 

2.1.2 The dynamic approach 

From the previous chapter is reminded that Myers found inconsistent the existence of a 

target debt ratio as stated by the static Trade-off Theory, because the several analyzes 

he performed showed a substantial divergence between the firm’s theoretical optimal 

debt ratio and the actual results tested; in particular, he highlighted the necessity of 

including into the financial models the adjustment costs as important factors shaping the 

capital structure observed in the companies. Indeed, such costs actually exist as a result 

of the adjustments made by the firm toward its optimal debt ratio, which are due to all 

the random events that let the company deviate from its optimum and that cannot be 

eliminated when considering capital structure models, as it can be observed in any 

cross-sectional dispersion of current debt ratios within a sample of companies having 

the same target ratio. Hence, those variations from the results predicted by the static 

models can be explained by the presence of several adjustments costs forcing the 

company to operate far from their optimal ratios: the issuance and repurchase of debt is 

costly in the real world, so the firms whose level of indebtedness is different from their 

targets will adjust their capital structure only when the benefits of such adjustment 

actions will exceed the associated costs. Therefore, the dynamic trade-off models state 

that companies have an optimal debt ratio range where the leverage ratio varies, 

because the frictions and imperfections of the capital markets make it sub-optimal to 

continuously adjust the capital structure to the predetermined target, so companies 

weigh the actual benefits of adjusting their level of leverage with the related adjustment 

costs and make such changes only when the benefits are higher than the costs (Fischer, 

Heinkel, Zechner, 1989). 

In particular, companies make adjustments to their level of leverage when the 

proportion of debt financing reaches either one of the two boundaries of the range 

chosen by managers, which depend on several corporate features such as the 
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profitability of the assets employed, the cash flows volatility, the level of the interest 

rates faced and the consistency of the expected bankruptcy costs; beyond the upper and 

lower bound it is beneficial for firms to adjust the leverage ratio closer to the target. 

There are different types of adjustments costs, and each one will determine the level of 

adjustments made by the firm to its capital structure: proportional costs will lead to 

small adjustments, while fixed costs imply large adjustments around the target set by 

the firm (Barclay, Smith, 2005). 

Several researches embrace this point of view: in particular, some scholars developed 

models in which the investing and financing decisions are two interrelated aspects of a 

simultaneous process where companies tend to converge to a given target debt ratio in 

the long term, by gradually moving towards that through partial adjustments because of 

the presence of market imperfections. Here, such interdependence between the 

decisions of investing and the financing choices is represented by the linear relationship 

between changes in the level of assets and the variation of liabilities, as it is shown by 

the equation (2.2): 

 

 ∆𝐴𝑡 =  ∆𝐿𝐷𝑡 +  ∆𝑆𝐷𝑡 −  ∆𝐿𝐼𝑄𝐴𝑡 +  ∆𝐶𝑃𝑡 +  (𝐸𝑡 −  𝐷𝐼𝑉𝑡) 

 

(2.2) 

So, here can be noticed that changes in company’s assets (∆𝐴𝑡) correspond to the total 

amount of financial sources required by the firm and are given by the variation of both 

long-term debt (∆𝐿𝐷𝑡) and short-term debt (∆𝑆𝐷𝑡), the decrease of the liquid assets 

(∆𝐿𝐼𝑄𝐴𝑡) the issuance of new shares (∆𝐶𝑃𝑡) and the retention of net earnings (𝐸𝑡 −

 𝐷𝐼𝑉𝑡). This model shows the existence of an endogenous process based on a dynamic 

behavior through partial adjustments directed towards the target debt ratio, and it has 

been confirmed by several empirical results (Jalivand, Harris, 1984). 

There have been further developments in this field throughout the years, so that it is 

possible to summarize the main predictions of dynamic trade-off models with respect to 

five most important factors: 

 

• Tax rate: with a higher tax rate, the optimal debt ratio will increase because of 

the larger tax benefits of debt that make the active debt management more 

profitable and likely to decrease the restructuring level of assets. However, there 
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will be also a higher likelihood of bankruptcy, as larger taxes are reflected in 

higher coupon payments. 

• Volatility: with a higher volatility the company will increase its optimal leverage 

range to minimize the transactions costs associated with a frequent rebalancing. 

• Interest rate: if the interest rate increases, the optimal debt ratio becomes 

higher as well and the active debt management more advantageous. Indeed, 

although the tax benefits are not influenced because larger coupons are offset by 

higher discount rates, the present value of the expected costs of bankruptcy is 

reduced and the net effect is therefore positive. 

• Adjustment costs: a higher level of adjustment costs clearly make the active 

debt management more expensive, so to reduce the target debt ratio and to 

widen the range of no recapitalization. 

• Bankruptcy costs: if the costs of financial distress increase, the firm will issue a 

lower level of debt because of its higher riskiness and therefore the likelihood of 

default will be reduced. In particular, the lower bound of leverage range will be 

reduced because the costs of increasing debt will be higher, which in turn 

enhance the restructure level on assets. Similarly, expected bankruptcy costs are 

larger for firms whose earnings are more volatile, thus leading smaller and less 

diversified companies toward lower target ratios. 

 

An interesting property of the dynamic Trade-off Theory concerns the invariance of the 

optimal leverage to the firm size; however, the tax advantages of debt are the same for 

all the firms, while the adjustments costs might let companies behave differently 

depending whether they are fixed or proportional. For small firms, the costs of 

adjustments are usually higher than the related benefits if such costs are mostly fixed, 

so that smaller companies should have wider leverage ranges (Dudley, 2007). 

 

 

2.1.3 Empirical evidence 

The Trade-off Theory has remained the dominant capital structure theory for a very 

long time in finance literature, because it shows a certain degree of flexibility and 

compelling statements, especially the dynamic version. However, the empirical evidence 

of this theorem has often been questioned: in particular, Myers did not find any 
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evidence of the static trade-off framework when he analyzed samples of firms, in which 

he noticed that the actual debt ratios used to diverge from the optimal leverage 

theorized, thus concluding that other capital structure determinants were not included 

in the model. As a consequence, he built his Pecking Order theory on the assumption 

that the issues related to the informational asymmetry, the agency costs and other 

financing expenses overwhelm the forces that determine the optimal debt ratio in the 

static Trade-off Theory, so that the results predicted by the latter should be inconsistent 

(Myers, 1984). 

However, if financing costs do not overcome other factors, the Trade-off Theory 

survives because companies weigh carefully all costs and benefits when setting leverage 

targets. In particular, companies prefer setting leverage and dividend payout targets 

below their no-adjustment-cost optimal values in order to reduce the need to issue 

risky securities or to avoid losing profitable investment opportunities. This is the 

starting point of the analysis conducted by Eugene Fama and Kenneth French in their 

paper “Testing Trade Off and Pecking Order predictions about Dividends and Debt” 

(2002), perhaps one of the most important in this field of research that was aimed at 

testing the validity of the implications of both Trade-off and the Pecking Order models, 

as both make similar predictions about the company’s profitability. By applying a cross-

sectional regression approach on the exogenous drivers of the target leverage level, 

namely the profitability of the assets employed, the amount of investment 

opportunities, the level of the interest tax shields and the volatility of earnings, they 

tried to address the conclusions of the Trade-off Theory, for which agency costs, tax 

expenses and bankruptcy costs drive more profitable companies towards higher levels 

of book values of debt, as well as larger investment opportunities lead to lower level of 

leverage (both at market and book values) because firms have stronger incentives to 

avoid underinvestment and asset substitution inefficiencies arising from the conflict 

between shareholders and debt holders. The results obtained contrast the static trade-

off framework with respect to the first point of analysis, because they found that more 

profitable companies are usually less leveraged, hence aligning with the Pecking Order 

Theory that associates firms with larger earnings to lower debt ratios. However, the 

authors also found a strong evidence that a higher level of investments is positively 

related to the market value of leverage: this result supports both Pecking Order and 

Trade-off models about how the agency conflict between equity holders and 
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debtholders affect target leverage when the debt capacity depends on the market value 

of the assets in place. To sum up, Fama and French identify weaknesses for both the 

Trade-off Theory (the negative relation between leverage and profitability) and the 

Pecking Order Theory (the large equity issues by small companies with low proportions 

of debt). Instead, the several shared predictions of the two models tend to perform well 

in their tests, but at the same time it is not clear whether such results can be attributed 

to either one theory or the other one, or both of them (Fama, French, 2002). 

Anyway, despite some criticisms, the Trade-off Theory is widely accepted in the finance 

literature, as dynamic trade-off models show a certain robustness hard to reject and 

often empirically proven.  Among the several researchers, the result obtained by Evan 

Dudley are particularly important for the relevance of dynamic trade-off frameworks: 

he adopted a non-linear econometric model with thresholds varying with respect to the 

company’s level of profitability, the risk free rate, the amount of investment 

opportunities, the volatility of the stock price and the firm size. The aim was testing the 

determinants of the optimal leverage range chosen by firms and evaluating what occurs 

when the level of indebtedness reaches one of the boundaries of such range, and the 

obtained results support the predictions of the dynamic Trade-off Theory, as the 

optimal debt ratio is either increased by higher volatility or reduced by the rise of the 

risk free interest rate and the level of profitability, while the contradictory results for 

bankruptcy costs can be explained by including also the agency costs in the model. 

Moreover, companies seem to under-adjust their level of debt when reaching the 

extremities of their range, while firms with higher level of profitability tend to enlarge 

their indebtedness more when the debt ratio achieves the lower boundary of the range: 

this is consistent with the dynamic trade-off models in which the fiscal benefits of debt 

are balanced against the expected costs of financial distress when considering capital 

structure decisions (Dudley, 2007). 

 

 

 

2.2 The costs of financial distress 
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So, the situation of financial distress occurs when a company faces increasing difficulties 

in repaying its debt obligations according to the credit terms set up by the lenders; 

indeed, when the level of leverage starts to be particularly high, the cost of debt 

increases because of the greater risk faced by banks and investors for investing in such 

company, and therefore the debt burden becomes quite heavy for the firm. Moreover, as 

it has been already discussed in the previous chapter, the company might struggle in 

finding new external financing as potential lenders may decide to not invest in an over-

leveraged firm, as well as also the cost of equity rises. If the company is not able to solve 

or at least mitigate its financial distress, it will probably go into bankruptcy and got its 

assets liquidated among its creditors; especially, the point of financial distress is usually 

achieved when the EBITDA generated by the firm is lower than its financial expenses. 

This situation happens quite often in the real world, especially to smaller companies or 

firms at the initial stage of their business life-cycle or those with higher potential to 

growth: in all these situations the cash flows are strongly volatile and so investors must 

apply a higher cost of debt (Pindado, Rodrigues, 2005). 

There are several costs associated with this situation, that are commonly known as 

costs of financial distress: they have been already introduced, firstly when talking 

about Myers’ Pecking Order Theory and later during the explanation of the Trade-off 

Theory, but in this section will be provided a detailed insight into their nature, their 

features and the different kinds of costs involved. 

 

 

2.2.1 Direct costs of bankruptcy 

Since not all the costs of financial distress are directly observable and measurable, the 

literature has traditionally divided them in two different categories, depending on 

whether the event of bankruptcy has already incurred or not: direct (ex-post event) and 

indirect (ex-ante event) expenses. This distinction is particularly important because 

direct costs emerge every time there are transaction costs related to conflicts between 

different classes of claimholders, while the presence of indirect costs depends on the 

market setting and upon the circumstances that characterize the distress of a certain 

company, before the final bankruptcy and liquidation, so they are actually hard to track 

and measure as they are considered to be opportunity costs due to the consequences of 

running a firm’s operations. 
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First of all, the direct costs of bankruptcy usually vary across the different kinds of 

firms, but they typically include the legal fees for lawyers, accountants and other 

professional figures, and all of the other expenses and cash outflows arisen at the 

moment of the declaration of bankruptcy, including the amount of interest not already 

paid. Therefore, unlike the indirect expenses of financial distress, for direct costs is 

always available a certain degree of quantitative information to calculate their actual 

value. 

The bankruptcy proceedings are characterized by the extensive use of economic agents 

by each of the parties involved with the company’s activities, who are aimed at 

maximizing their own wealth and benefits resulting from the process, including 

accountants, lawyers, several professional consultants and other witnesses related to 

closing out the business; each of them must be paid for the services performed for their 

clients (the different groups of security holders). In particular, the Law states that each 

agent who provides professional services during the bankruptcy process must receive 

the approval of the court for his compensation; this might increase the difficulties 

related to their estimation in cases in which there are decades of parties involved in the 

process. Also for this reason, the court of justice is required to list all the fees paid in 

order to make it possible the analysis of the direct costs of financial distress, even if 

those data sometimes cannot be accessed because of the incompleteness or 

unavailability of the court records (Warner, 1977). 

Despite these limitations, direct evidence for the examination can be found quite easily, 

and the first one to attempt a measurement of the direct costs of financial distress was 

Jerold Warner in his article “Bankruptcy Costs: some evidence” in 1977, who made a 

research aimed at evaluating if such expenses were actually able to affect the financing 

choices made by the companies. So, in his model the author wanted to examine that 

evidence by employing bankruptcy cost data collected from the Interstate Commerce 

Commission regarding 11 failed firms of the railroad industry: such cost data include 

the payments to all the parties involved for legal and trustees’ fees, professional 

services and filing fees, but not any compensation to the employees for the time spent in 

managing the procedure.  

Below are summarized the obtained results: the average length of time taken by the 

bankruptcy process is about 13 years, while the average direct costs of distress equals 

$1.88 million. 
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Image 2.2: Evidence from Warner’s sample of firms 

 

(Image source: Warner, 1977) 

 

However, Warner argued that the bankruptcy costs should not be measured at the time 

of failure, rather as a fraction of the firm market value when the company originally 

made its financing choice, in order to properly represent the trade-off between those 

relevant expected costs of distress with the interest tax shields. To do so, Warner 

considered the firm market value as the sum of the market values of both debt and 

equity securities traded 84 months before the bankruptcy filing, against which were 

compared those direct costs previously found: despite the observed direct costs tend to 

be higher in absolute terms for those companies with higher market value, the empirical 

evidence stated that such expenses do not seem to be directly proportional to the firm 

market value and there should be some substantial fixed costs associated with the 

failure process of the railroad industry, and so also some economies of scale with 

respect to the costs of bankruptcy. Moreover, by comparing the expected costs of 

distress with the firm market value during the 7 years period, Warner did not notice a 

significant rise in their percentages (ranging from 1% around 84 months before the 

filing to 5,3% at the moment of failure), thus leading to the conclusion that the direct 

costs of bankruptcy cannot be completely ignored but they do not significantly affect the 

firm value, especially in comparison with the benefit given by the interest tax shield 

(Warner, 1977). 
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Image 2.3: Warner’s evidence about the size of bankruptcy costs 

 

(Image source: Warner, 1977) 

 

So, Warner was the first one to suggest that such direct expenses have a relatively 

insignificant impact on the pricing of claims and on the capital structure prior to 

bankruptcy: after him, further scholars have strengthened those findings and especially 

Lawrence Weiss has conducted several analyzes in this field throughout the years. In his 

work “Corporate Bankruptcy: Economic and Legal Perspective” in 1990 he used three 

different measures to assess the magnitude of direct costs of bankruptcy: 

 

• The market value of equity. 

• The book value of debt plus the market value of equity. 

• The book value of total assets, measured at their value at the fiscal year prior to 

the bankruptcy filing. 

 

Of course, only the largest companies in the sample used by the author had publicly 

traded debt (which represents in any case only a part of the total amount of borrowed 

funds), so it was adopted the book value of debt as a proxy for its market value; 

moreover, the use of the book value of total assets guarantees that results are not 

overstated by the significant decline in the market value of equity before the bankruptcy 

filing. In the end, Weiss discovered that, on average, the direct costs of financial distress 

sum up to the 20,6% of the market value of equity, the 3,% of the book value of debt 



46 

 

plus the market value of equity and the 2,8% of the book value of total assets (Weiss, 

1996).  

Those results confirmed the general thinking that direct costs of bankruptcy should be 

quite low compared to the firm value, so that trying to cut them would substantially be a 

waste of resources. The same author had already reached such conclusion in a previous 

work, where he examined  the process of bankruptcy for 37 companies listed in the 

NYSE and AMEX, that filed petitions under the 1979 Bankruptcy Code between 1979 

and 1986. So, by covering a wide range of industrial firms, his research was the first one 

to analyze such bankruptcy expenses under the new Code and it showed that the 

average of direct costs is 3,1% of the book value of debt plus the market value of equity 

at the end of the fiscal year previous the bankruptcy. These findings denied the previous 

literature stating that direct costs should range from 4% to 15% and demonstrated the 

validity of the results achieved by Jerold Warner (Weiss, 1990). 

 

 

2.2.2 The indirect costs of financial distress 

Apart of the direct costs of bankruptcy, the financial distress of a company is 

characterized by several types of indirect costs arising ex-ante the event, as a 

consequence of the increasing awareness that the firm will be going into bankruptcy. 

Indeed, when a company is facing financial distress, conservative managers may decide 

to restrict the amount of expenditures on research and development, marketing 

campaigns and other types of long-term investments in order to save as more cash as 

possible; the firm might also incur opportunity costs if managers decide to forgo risky 

projects, so that the level of potential profits will be inevitably reduced. Also, 

a company in financial distress may suffer reputational damages, in the forms of loss 

of customers, larger cost of capital to pay, less favorable trade credit terms received 

from suppliers, or higher vulnerability with respect to the competitors’ moves in the 

marketplace (Wilkinson, 2013). 

To explain more in details, the indirect costs of financial distress consist of various 

forms of opportunity costs which can be summarized in four main classes: 

 

1. Loss of sales and lower value of the inventory: the customers might become 

worried about the likelihood the company will cease its business, so they will 

https://strategiccfo.com/direct-cost-vs-indirect-cost/
https://strategiccfo.com/research-and-development/
https://strategiccfo.com/analyzing-return-investment-roi/
https://strategiccfo.com/opportunity-costs-decision-making/
https://strategiccfo.com/are-you-destroying-your-company/
https://strategiccfo.com/identifying-profitable-customers/
https://strategiccfo.com/weighted-average-cost-of-capital-wacc/
https://strategiccfo.com/wikicfo/trade-credit/
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start to stop buying its goods or services and become concerned about assured 

supply or warranties. 

2. Loss of credits and stagnating financing: both equity holders and debtholders 

will be less willing to take the risk of investing in an already highly leveraged 

firm, so they will decide to reduce their capital provided. In such conditions, the 

company will be probably forced to abandon valuable investment opportunities. 

3. Higher operating costs: the firm may lose valuable employees or decide to pay 

them higher compensations to remain involved with the business. Moreover, 

suppliers may shift to unfavorable credit terms to protect themselves from the 

company’s risk of insolvency, leading to an increase in the net working capital 

and in the overall cost of capital. 

4. Decline in the corporate competitiveness: in a situation of financial distress 

managers are focused only on the actions necessary to avoid the bankruptcy, 

thus paying lower attention to the competitive strategies. This increased 

weakness in the marketplace will be probably going to be exploited by 

competitors. 

 

In certain industries a rise in the indirect costs of financial distress may bring in 

catastrophic consequences and completely erode the firm value, especially for 

companies specialized in long-term goods and services, whose most important 

attributes concern the quality perception, the interaction with complementary goods or 

services, or the provision of customized long-term services (Weiss, 1996). 

The literature on financial distress has primarily focused on the direct costs of 

bankruptcy, but since the 90’s scholars have begun to include the ex-ante indirect costs 

as a pretty important source of financial distress, leading to the development of models 

no longer limited to the study of bankrupt firms. This enlargement of the point of view 

finds his roots in the growing awareness that bankruptcy is just one of the possible 

outcomes of a situation of financial distress because it shows only the legal nature of the 

process, without providing with any significant economic or financial consequence. 

Instead, companies usually start to suffer the effects of the financial distress some years 

before the declaration of bankruptcy by getting into a negative cycle characterized by 

increasing operational difficulties and lack of financial flexibility (Ward, Foster, 1997). 



48 

 

These are the reasons by which is probably better to define more widely the financial 

distress as the “non-sporadic situation where firms can no longer meet their liabilities 

when they become due, and either break their commitments with creditors or face them 

with severe difficulties”. In this way it is clearly included the role of the indirect costs of 

financial distress, which have been considered as opportunity costs quite difficult to 

observe and measure in nature since the first attempts made by Jerold Warner in 1977. 

Despite the measurement struggles, Edward Altman in 1984 tried to find an estimation 

by comparing companies with the sales performance of their industries, because he 

noticed that sales variables are less affected by the specific institutional features than 

either net earnings or market values. That work has been relabeled by Tim Opler and 

Sheridan Titman, who developed a model in which the financial distress of a firm is 

being measured by comparing the growth rate of its corporate sales with the growth 

rate of its specific industry, basing their research on the tendency adopted by highly 

leveraged companies to reduce their market share because of sales’ decline even if they 

do not get actually into the bankruptcy process. More specifically, their model shows 

that firms in the top leverage decile in industries facing contractions in the final output 

suffer a decline by 26% in their level of sales more than do companies in the bottom 

leverage decile; they also face a similar reduction in the market value of equity. So, by 

analyzing a sample of 105.074 firms in distressed industries (and the choice of 

distressed industries rather than single distressed companies can minimize the 

causality problem that makes it complicated the interpretation of the previous 

researches), the authors found out a significantly positive relationship between the 

financial condition and the corporate performance in downturns, during which 

companies with higher indebtedness tend to reduce their market share and operative 

earnings than their competitors; this relationship tends to increase with larger 

expenditures in R&D and with a greater industry concentration. 
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Image 2.4: First evidence about indirect costs of distress 

 

(Image source: Opler, Titman, 1994) 

 

These findings seem consistent to the theories by which sales losses might be partially 

driven by customers or competitors rather than other factors, as well as companies with 

specialized and more customized products or services are more vulnerable to the 

consequences of financial distress, thus leading to the conclusion that indirect costs do 

exist and they significantly affect the performance of levered firms. Although the 

authors do not believe that the ex ante financial decisions are the only determinants of 

the distress, as it might be due to either bad luck or poor management choices, their 

work has achieved outstanding results in the finance literature by demonstrating the 

existence and the importance of the indirect costs of financial distress (Opler, Titman, 

1994). 

 

 

 

2.3 The insolvency risk 

 

 

In the previous section was examined the nature and characteristics of the different 

types of the costs of financial distress, but in the Trade-off Theory the tax benefits of the 

use of debt are balanced against the expected costs of bankruptcy, that are basically 

calculated by multiplying the amount of both direct and indirect costs of financial 

distress by the company’s risk of insolvency. So, while the bankruptcy concerns the 

legal outcome of the financial distress in which the insolvent firm or person is required 

by the court to close out the business and pay off his creditors in some way, the 

insolvency is a slightly different concept, meaning that situation due to financial 
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distress in which an individual or entity is no longer able to pay his debt obligations. In 

particular, there are two distinct concepts of insolvency: the first one refers to the 

inability to pay debt obligations when they are due, while the other one is defined as the 

situation in which the entity’s liabilities exceed its assets, referring more on the case 

when the present value of the future cash inflows is smaller than the present value of 

the amount of principal and interest that are due. Of course, it is pretty important trying 

to measure the likelihood of failure for a firm because such assessment would be likely 

to determine the payout distribution associated with the claimholder’s investment and 

the amount of expected distress costs (Beaver, Correia, McNichols, 2010). 

Obviously, if a firm fails to make a single repayment, it does not mean the failure of the 

business or the beginning of the bankruptcy process, but it is likely to increase the 

probability of insolvency that will be enhanced every time the firm will raise more debt 

financing. Therefore, the risk of insolvency (or risk of default) can be defined as the 

likelihood that the firm’s cash flows will not be sufficient to cover debt obligations when 

they will become due, so it is positively correlated with the amount and volatility of the 

firm’s operating cash flows. Throughout the years have been developed several 

methods for estimating the risk of insolvency, that will be briefly shown in this section. 

 

 

2.3.1 The use of financial ratios 

The earlier researches aimed at predicting and evaluating the risk of insolvency were 

focused on the application of financial ratios as useful tools for the estimation of an 

individual company’s failure through univariate analysis. It is particularly important the 

works developed by William Beaver, who reshaped the analysis made by other scholars 

(especially Paul Fitzpatrick, who discovered persistent differences in financial ratios 

between financially healthy and financially distressed industries) about the role of 

financial ratios and developed a kind of “liquid-asset-flow model” to better explain the 

ratios being tested, in which the company is considered as a reservoir of liquid assets, so 

that insolvency is defined in terms of the probability that such reserve might be 

gradually exhausted until arriving at the point in which the firm is not able anymore to 

meet its obligations when due. In that model, the author concluded that the probability 

of default is negatively correlated with the size of the reservoir (the amount of liquid 

assets) and the level of the net liquid-asset flow from operations, which measures the 



51 

 

net level of liquid assets supplied to (or taken from) the reserve by the ongoing 

operations; instead, it is positively associated with the proportion of debt borrowed and 

the level of fund expenditures for operations. So, these multiple implications have been 

used by Beaver in his first work in 1966, “Financial ratios as predictors of failure”, to 

make predictions with respect to the mean values of the six financial ratios included in 

the model: 

 

1. Cash Flow / Total Debt 

2. Net Income / Total Assets 

3. Total debt / Total Assets 

4. Working Capital / Total Assets 

5. Current ratios 

6. No-Credit Interval 

 

By employing a sample of both failed and non-failed firms and the information disclosed 

in their financial statements (in a period for five years before the failure for the 

companies of the first category), Beaver discovered that failed firms have a lower level 

of cash flows and a smaller reserve of liquid assets than non-failed companies, and they 

also tend to take more debt even if their ability to meet obligations is lower (Beaver, 

1966). 

This analysis of financial ratios as predictors of financial distress primarily depends on 

the nature of likelihood ratios, as predicting financial distress can be considered similar 

to the assessment of the probability of financial distress (FD) conditional upon the value 

of a ratio (or set of ratios) — P(FD|R). In estimating conditional probability of financial 

distress, the possible events become dichotomous because the company will either 

experience financial distress (FD) or it will not (NFD). After the observation of financial 

ratios, the likelihood of both financial distress and not distress is then assessed: in 

particular, the likelihood ratio is the probability that the observed numerical value of 

the financial ratio would appear if the firm were financially distressed — P(R|FD) 

divided by the probability that the specific value of the ratio would be observed if the 

firm were not distressed — P(R|NFD). The joint probabilities are given by the product 

of the prior probabilities multiplied by the likelihood estimations, while their sum gives 
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the marginal probability, P(R), which means the probability that a ratio of such 

observed numerical value could happen. 

So, Beaver found a remarkable level of consistence for the data whit his theory and the 

previous researches, and he demonstrated the validity of the ratio analysis for 

predicting the financial distress, at least for five years before the failure (the period 

covered by the analysis), although he found out that some ratios work better than 

others: for example, the liquid asset ratios show a much weaker predictive power than 

the cash flow-to-total debt ratio throughout the whole period of analysis. Furthermore, 

the ratios cannot estimate the failure and the non-failure of companies with the same 

degree of success, thus implying that investors will not be able to completely remove 

the possibility to invest in a firm that might go into bankruptcy over the years (Beaver, 

Correia, McNichols, 2010). 

Later, the use of simple financial ratios was criticized because managers can manipulate 

quite easily their results in order to distort decisions; this is one of the reasons why 

Beaver carried out the classification test using the dichotomous prediction previously 

explained. Through such method, is it possible to identify several financial indicators 

endowed with the highest predictive power that can be used as a predictor with 

multiple degrees of freedom. Univariate analysis was then gradually replaced by the 

multivariate analysis conducted by further scholars, as will be explained in the next 

paragraph (Horváthová, Mokrišová, 2018). 

 

 

2.3.2 MDA and Altman-Z Score Model 

Although the importance of profitability, solvency and liquidity ratios as predictors for 

bankruptcy has been confirmed by the mentioned studies, the validity of their results 

for evaluating the likelihood of financial distress for companies is quite questionable, 

especially because of the univariate nature of the methodology applied that makes the 

financial ratios analysis susceptible to misleading interpretation for the assessment of 

default risk. For example, a firm with a poor level of profitability and solvency record 

may be likely to get into a potential bankrupt, but the situation might not be considered 

so serious because perhaps its liquidity is above the average level. The potential 

ambiguity of this methodology is clearly evident, because it depends on which ratios 
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have to be considered more important for the assessment of bankruptcy risk, thus 

leading to the necessity of more developed models.  

For these reasons, the multiple discriminant analysis (MDA) has started to be utilized 

as more appropriate technique for the evaluation of the potential for the bankruptcy, as 

it is a statistical tool used to classify an observation into one of several groupings (a 

priori defined) depending on the observation's individual characteristics, so it primarily 

concerns the classifications and predictions in problem where the dependent variable 

appears in qualitative form, like also being bankrupt or non-bankrupt. So, first of all 

must be selected the different group classifications, than data are collected for the 

objects (in this case, corporations) in the groups and is than derived a linear 

combination of these characteristics, like financial ratios for instance, which "best" 

discriminates between the groups. The MDA technique has the advantage of considering 

simultaneously an entire set of characteristics that are common to all the companies, 

and also the interaction between them, while a univariate model is only able to examine 

sequentially the groups’ individual features (Altman, 1968). 

So, by choosing the MDA as the most appropriate technique, in 1968 Edward Altman 

elaborated a model for the assessment of the financial distress known as the Altman Z-

Score model, which has been further modified throughout the years but it has been the 

dominant model all over the world, and even now is the main method for the estimate 

of companies’ default risk. So, this technique measures an entity’s probability of default 

within two years through the simultaneous use of multiple financial ratios to get a 

complete assessment of the firm as a whole, instead of looking at them independently. 

The ratios applied measure the liquidity, profitability, leverage and operational activity 

of the company: each of them is likely to convey important information and points of 

risk on its own, but the most appealing feature of the Z-Score model is the measurement 

of the overall risk of the company. The original version was developed for public 

companies, than Altman elaborated two additional Z-Score models: one for private 

manufacturing companies and another one for private non-manufacturing firms (Jude, 

2016). 

In the first model derivation, Altman employed a sample of 66 firms divided in two 

groups of 33 companies each one: the first group was composed by manufacturers that 

filed a bankruptcy petition during the period from 1946 to 1965, while the second one 

consisted of a paired group of manufacturing companies chosen on a stratified random 
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basis. So, for the assessment of default risk, the model adopted a discriminant function 

(Z) with five weighted factors:  

 

 𝑍 =  0.012𝑋1 +  0.014𝑋2 +  0.033𝑋3 +  0.006𝑋4 +  0.999𝑋5 (2.3) 

 

• 𝑿𝟏 - Working Capital / Total Assets = measures the liquidity of the firm’s 

assets relative to its total capitalization. The working capital is commonly 

defined as the difference between current assets and current liabilities; 

generally, a firm facing consistent operating losses will have reduced current 

assets with respect to the total assets. 

• 𝑿𝟐 - Retained Earnings / Total Assets = this is a measure of the cumulative 

profitability over time, which also includes the age of a firm. For instance, a 

relatively young firm will probably show a low measure because it has not had 

enough time to cumulate profits. This is precisely the situation in the real world, 

as the incidence of failure is much higher for companies at the earliest stages of 

their business life. 

• 𝑿𝟑 - EBIT / Total Assets = this is a measure of the productivity of the corporate 

assets, without considering any tax or leverage factors. The survival of a firm is 

usually based on the earning capacity of its assets, hence this ratio should be 

particularly appropriate for dealing with the corporate failure. Furthermore, the 

insolvency occurs when the company’s total liabilities exceed its total assets with 

the value determined by the latter’s earning power. 

• 𝑿𝟒 - Market Value of Equity / Book Value of Total Debt = here, equity is 

measured by the combined market value of both preferred and common shares 

of stock, while debt includes both current and long-term obligations. This ratio 

measures how much the firm's assets can decrease in value before getting 

exceeded by liabilities and so the company becomes insolvent. Moreover, this 

factor includes a market value dimension not considered by the previous studies, 

so it is likely to enhance the effectiveness of bankruptcy’s predictions. 

• 𝑿𝟓 - Sales / Total Assets = this measure shows the ability of the corporate 

assets to produce sales, so it deals with the competitive dimension of the firm. 

This final ratio is quite important because, despite it might be the least 

significant measure on an individual basis, it shows a unique relationship with 
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the other variables in the model, hence it ranks second in the contribution to the 

discriminating ability of the overall model. 

 

So, the Z-Score gives different interpretations about the company’s default risk 

according to three scoring ranges: if Z is above 2.99, the bankruptcy is than not likely to 

occur.  A score between 2.99 and 1.81 is known as the grey zone  (because of the 

susceptibility to error classification) where default may happen but is not imminent, so 

that managers are still able to take corrective actions.  Lastly, if the score lies below 1.81 

the firm actually finds itself in a situations of financial distress and it is likely to file for 

bankruptcy within two years. 

This model demonstrated an extreme accuracy in predicting bankruptcy for 94% of the 

initial sample; also, the robustness of discriminant function had been tested in several 

secondary samples aimed at proving the reliability of the model, which can be used for 

several practical and theoretical applications, including business credit evaluation, 

internal control procedures, and the setting of investment guidelines. Indeed, if used 

correctly and periodically, the discriminant function has the ability to assess the 

company’s present condition and to predict corporate problems early enough so to let 

management be aware about the gravity of the situation in time to avoid failure, or at 

least to warn the firm's creditors and shareholders if the default results unavoidable. 

Moreover, given its nature as an efficient predictor of financial issues, the Z-Score model 

could also be used as a valuable tool for screening out undesirable investments (Altman, 

1968). 

This model has been modified and improved many times over the years, especially 

under the aim of making it more suitable to different specifications and corporate 

situations. For instance, for private non-manufacturing companies the Altman model is 

slightly different as factor 5 (Sales / Total Assets) is omitted and there are also different 

weighting and scoring ranges: there, a score above 2.6 indicates strong likelihood of 

bankruptcy, which is instead considered to be unlikely for any score under 1.1, while 

the grey zone ranges between 2.6 and 1.1. Furthermore, in 1995 was developed the Z-

Double Prime Model in order to analyze the solvency and assess the rating level to 

corporations located in BRICS countries; also because of that, nowadays one of the most 

widespread application of the Z-Score is to analyze the variances between the level of 

rating disclosed  by international agencies (when available) and that one assessed by 
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the Altman’s model. The author himself performed multiple tests from 1968 to 1999 in 

order to demonstrate the robustness of the Z-Score model on samples of distressed 

firms, collecting a validity of around 80-90% in all tests. 

To sum up, it is easy to recognize that the Z-Score Model can provide several 

advantages. Firstly, all the inputs are easily available on financial statements, so that 

they can be collected and interpreted quite easily, without any particular assumptions 

or the need to rely on market data; this makes the model easy to understand, as the final 

score necessarily falls into one of those three categories. Hence, this model is perfectly 

suitable for investors, credit analysts, auditors and all the categories of agents 

interested in the assessment of a firm’s risk of bankruptcy (Jude, 2016). 

 

 

2.3.3 The non-linear regression approach: Logit and Probit models 

Despite the evident benefits of the Z-Score Model and the whole MDA, it is necessary to 

point out that discriminant analysis is valid only under certain restrictive assumptions, 

thus showing some important statistical shortcomings: firstly, the model requires that 

all the explanatory variables must follow a multivariate normal distribution, but this 

assumption has been proved to be regularly violated by data from real world. After that, 

several scholars have questioned the indication of the preceding likelihood of distress 

and misclassification costs, as well as the main tendency of equal variance-covariance 

matrices across groups. Therefore, because of such various limitations of the 

discriminant analysis, researchers have gradually started to focus on other techniques 

for predicting the default risk and particularly on statistical models based on 

conditional probability. Among them, the logistic regression is a suitable technique for 

the prediction of financial distress, as it is a non-linear regression in which the 

explaining, dependent variable is not continuous but dichotomous, meaning that it can 

take only one out of two possible values; adapting to this context, if the firm faced 

financial health, the variable takes value 0, while if the company went bankruptcy 

during the period, the value taken is than 1. Because of these characteristics, the logistic 

regression is considered to be more suitable for the prediction of default risk, providing 

also the benefit that the likelihood of distress can be calculated also for companies 

without significant proportions of debt financing, and it has led to the development of 

the so-called Logit model and Probit model (Ohlson, 1980). 
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The Logit model is based on cumulative logistic function and it focuses on the 

prediction of the probability the event either occurs or not, which is therefore equal to 

either 1 or 0; so, Logit models assume that for any company there is a definable 

probability it will default, given a set of attributes upon which such probability of 

bankruptcy depends conditionally. This relationship can be expressed by the following 

function: 

 

 𝑌𝑖
∗ =  𝛽′𝑥𝑖 + 𝜀𝑖  (2.4) 

 

where:  

𝑌𝑖 = 1  if 𝑌𝑖
∗ ≥ 0 

𝑌𝑖 = 0  otherwise 

 

In the equation (2.4) 𝛽 is a set of regressors, 𝑥𝑖  is a set of attributes that determine a 

potential bankruptcy (𝑌𝑖 = 1 ) and 𝜀𝑖 represents the statistical error term. Given that, 

the probability of default for firm 𝑖 can be calculated in the following way: 

 

 
𝑃𝑖(𝑌𝑖 = 1|𝑥𝑖) = 𝐹(𝛽′𝑥𝑖) =

1

1 + 𝑒−𝛽′𝑥𝑖
 

 

(2.5) 

So, the logit model is able to eliminate the disadvantages of the MDA because it does not 

assume either the normal distribution of the independent variables or the homogeneity 

of the variance-covariance matrix; it is an advantageous technique when the prediction 

is based on which values will take some independent variables, and the result of this 

regression determines the probability of occurrence of two responses (yes or no, or 1 

and 0) depending upon the definition of the two values of the explanatory variable. 

Hence, the logistic regression is capable to predict a precise outcome from variables 

which can be dichotomous, continuous, or even discrete, and the final response is 

generally categorical, stating the absence or presence of a default or survival (Jones, 

Hensher, 2008). 

Then, an alternative method is the Probit model, which is substantially similar to the 

previous one with respect to the specification and the robustness of the obtained 

results, but with the main difference that is assumed a normal distribution of random 



58 

 

(independent) variables. In the practice there are no significant differences, if the 

sample of companies contains a huge amount of observations with extreme values, 

leading to the presence of less “fat tails” and a steeper slope in the distribution. 

Despite their strong similarity, the parameter estimation of these two methods is quite 

different, and Logit model also shows two main advantages: a simpler distribution 

function (while the normal distribution function of the Probit model is much more 

complex) and a better interpretability of the inverse linear transformation (Klieštik, 

Mišanková, 2015). 

 

 

2.3.4 The bond rating approach 

Lastly, another significant approach more recently developed to estimate the 

probability of financial distress is the application of rating models: in particular, the 

risk rating consists of the categorization of individual credit facilities based on credit 

analysis and market conditions, into a series of categories based on a graduating level of 

risk, from AAA class (corresponding to an absolute capacity to repay debt) to D class 

(meaning the firm is insolvent). Although its use is primarily oriented to the loan 

pricing, the underwriting of new loans and the management of corporate and individual 

portfolios, it can also be adjusted to the assessment of the corporate default risk as 

some models use the bond rating of a certain firm and the default rate empirically 

observed for the companies of the same rating class to get an estimate of the likelihood 

of default. Indeed, many firms issue bonds which are rated for insolvency risk by rating 

agencies, and such bond rating is not only capable to provide valuable information 

about the default risk perceived by the agency, but, since bonds have been rated for 

several decades, the default probabilities of these securities in each rating class can be 

used as inputs into discounted cash flow valuation models (Damodaran, 2016). 

In particular, Edward Altman and Vellore Kishore have estimated the cumulative 

probabilities of insolvency for bonds of different rating classes (specifically, only for 

AAA, AA, A, BBB, BB, B and CCC bonds) over periods of both 5 years and 10 years: as a 

result, the cumulative default probability for a BB bond over 10 years is equal to 

16,89%. 

Despite the evident advantages, the models aimed at evaluating the likelihood of 

financial distress through bond ratings suffer from some important limitations: first of 
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all, the responsibility to evaluate the default risk is being delegated to the rating 

agencies, but the assumption their estimates are correct is probably too optimistic. 

Moreover, we cannot be totally sure about the further assumption that rating criteria do 

not change over time, and lastly, is estimated the likelihood of default of an obligation, 

but it is not also indicated if the (financially distressed) company will fail at the same 

time (Altman, Kishore, 2001).  

 

 

 

2.4 Models for estimating the costs of distress 
 

 

So far have been introduced the different categories of the costs of financial distress and 

the main theories for estimating the risk of insolvency: in this way, it is possible to 

actually calculate the expected costs of bankruptcy in the Trade-off Theory in order to 

theoretically achieve the optimal level of debt in every firm. The financial literature has 

traditionally been full of scholars and studies aimed at estimating with as much 

accuracy as possible the empirical evidence of the costs and consequences of 

bankruptcy, so that in this section will be shown the main models used in the real world 

to estimate the costs of distress. 

 

 

2.4.1 The Altman’s analysis 

As mentioned in the previous section, the financial literature has traditionally focused 

more on the direct costs of financial distress, which consist of the administrative and 

legal expenses associated with the bankruptcy process involving all the parties related 

to the business activity and claiming some kind of residual benefits. So, over the years 

several studies have agreed about the relative size and impact of such direct costs in 

proportion to the firm market value before the petition for bankruptcy, and the works 

made  by Warner and Weiss have been particularly relevant in this field. However, those 

studies have lately received several criticisms, especially because of the total absence of 

any involvement and measurement of the indirect costs of financial distress, whose 

relevance would have been further demonstrated in the literature. Moreover, Warner 
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did not consider in detail the costs-benefits analysis for the companies’ capital 

structure, as well he did not consider that the long time to fail taken on average by the 

firms in his sample is a peculiarity of the railroad industry, but this is not absolutely 

valid for all the companies (Castanias, 1983) 

So, several scholars have tried to improve those first attempts in order to better 

measure all the different categories of distress costs, and with this regard the first 

significant contribute was given by Edward Altman in 1984 with his work “A Further 

Empirical Investigation of the Bankruptcy Cost Question”, which assesses the empirical 

evidence about both direct and indirect costs of bankruptcy. In particular, this paper 

should be considered pretty important for several reasons: first of all, it met the need to 

give further evidence about the size of the costs of financial distress, providing for the 

first time an actual proxy methodology for the measurement of the indirect costs. 

Furthermore, there is a comparison of a simple format for measuring the present value 

of expected cost of distress against the present value of the expected tax advantages 

from the interest tax shields, allowing important implications for the long debate about 

the existence of an optimum capital structure for companies. 

So, this study assumes firstly the existence of the expected bankruptcy costs as an 

important matter when firms consider about their capital structure and make their 

financing decisions, so are investigated three items that will be than combined in order 

to estimate the expected present value of the bankruptcy costs, against which will be 

then compared the expected present value of the interest tax shield: the direct costs of 

bankruptcy, consisting of the legal, accounting, filing and other administrative fees; the 

indirect costs of financial distress in the form of the amount of lost profits expected by 

the firm because of the potential bankruptcy, and the probability of failure for the 

companies analyzed. Indeed, Altman moved from the narrow definition of distress costs 

given by Warner in his previous research by including also the opportunity costs of the 

managerial lost time spent in administering the process as a form of indirect cost of 

bankruptcy (not a direct one, as stated Warner) that was not previously measured, thus 

underestimating the relevance of the indirect costs and hence the overall amount of 

expenses related to the distress. So, in this model Altman employs a first sample of 

seven industrial firms and another one comprised of twelve retailers. While the direct 

costs are indentified in the explicit fees paid by the debtor in the liquidation process 

that are documented in the failure records of the individual companies, the indirect 
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costs refer to the foregone sales and profits, calculated as the difference between the 

expected profits for the period up to three years before the failure and the amount of 

actual profits earned. The expected profits are estimated in two different ways in the 

model: a regression technique and a security analyst forecast. 

In the first method, there are three steps to be followed: first of all, the sales of the 

bankrupt company are regressed against the sales of the aggregate industry (computed 

by summing the amount of sales of the 10 biggest companies of the industry) for the 10 

years-period before the forecasted year: so, by indicating with 𝑆𝑖,𝑡 the amount of sales of 

the firm i during the period t and with 𝑆𝐼,𝑡 the overall level of sales of the industry I in 

the period t, is obtained: 

 

 𝑆𝑖,𝑡 = 𝑎 + 𝑏𝑆𝐼,𝑡 (2.6) 

 

Then, the industry sales are inserted for the considered period in order to determine 

the estimated firm sales, �̂�𝑖,𝑡 (so that: �̂�𝑖,𝑡 = 𝑎 + 𝑏𝑆𝐼,𝑡), which can be used to calculate the 

expected profits �̂�𝑖,𝑡 trough the relationship: 

 

 �̂�𝑖,𝑡 =  �̂�𝑖,𝑡 ×  𝑃𝑀̅̅̅̅̅ (2.7) 

 

where 𝑃𝑀̅̅̅̅̅ represents the average historical profit margin on industry sales over that 

10-years period. Lastly, the expected profits are compared with the actual profits, 𝑃𝑖,𝑡, to 

estimate the amount of indirect costs of distress of that year that usually consist of 

unexpected losses. So, by indicating with ∆𝑃𝑖,𝑡 the amount of unexpected profits (or 

losses). 

 

 ∆𝑃𝑖,𝑡 =  𝑃𝑖,𝑡 −  �̂�𝑖,𝑡 (2.8) 

 

The indirect costs are compared with the firm market value for up to three years before 

the bankruptcy, and such market value is determined by adding the market value of 

equity (preferred and common stocks) and the market value of debt (where available) 

with the book value of other debt plus the capitalized value of financial leases; so, this 

measure is potentially larger than the one applied by Warner, who considered only the 
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market value of the securities issued by the firm. This simple linear regression between 

the sales of the company and those of the industry over time shows a good robustness, 

as the 𝑅2 of the model is equal to 0,784 for the first sample of companies and 0,465 for 

the second one. With respect to the results, the overall average of the percentage of 

direct costs over the firm value is equal to 6% both just prior to the failure and also five 

years before: such costs are considerably higher than those measured by Warner, and 

when are added also the indirect costs, the average percentages relative to the firm 

value become equal to 12,1% at t-3 and 16,7% at t (despite such indirect costs were not 

available for some firms for some periods prior the bankruptcy, as were not expected 

losses). So, it seems clear that these costs cannot be dismissed as trivial, and the main 

results for the combined corporate sample of 18 firms are summarized by the image 2.5.  

 

Image 2.5: Average bankruptcy costs relative to firm value in the first Altman’s method 

 

(Image source: Altman, 1984) 

 

The second method for measuring the indirect costs of distress in this model consist of 

the use of security analysts earnings estimates made by some experts of the firm of 

Lynch, Jones and Ryan on a sample of seven recent large bankrupt companies: again, the 

proxy for indirect costs is indentified in the amount of unexpected or abnormal losses 

computed as the difference between the analyst earnings estimates for any given year 

(consisting of the consensus median earnings per share expectations based on the 

previous year’s estimates) and the actual earnings realized in that year. The data base 

included estimates made by analysts since 1976 only for those firms followed by Wall 

Street professionals; since some of the failed companies were still involved in the 

reorganization procedure at that moment, this method did not assess the direct costs 

but only the indirect costs, whose percentage relative on the firm market value was on 

average close to 20% (and quite high for five out of seven firms in the sample) for three 

years prior the declaration of bankruptcy, as it is shown in the image 2.6. If are used the 



63 

 

average direct costs found through the previous method, the total distress costs-to-

value ratio would be over 26% at three years before the petition and around 24% just 

prior the bankruptcy: in this sample of recent failed companies, the costs of financial 

distress appear to be even more significant than in the previous group of retailers and 

industrial firms. 

 

Image 2.6: Indirect costs of bankrupt firms as a percentage of total value in Altman’s 

second method 

 

(Image source: Altman, 1984) 

 

So, this work made by Altman is particularly important for several reasons: first of all, it 

has provided the ultimate evidence about the relevance of the costs of financial distress 

and for the first time the indirect costs were actually measured through compelling 

proxies. Moreover, he specified a simple format for measuring the present value of the 

expected bankruptcy costs and comparing it with the present value of the expected tax 

benefits from interest payments under the static Trade-off Theory, suggesting 

important implications for the optimal capital structure debate. Such format can be 

written as: 

 

 𝑃𝐵,𝑡(𝐵𝐶𝐷𝑡 + 𝐵𝐶𝐼𝑡) × (𝑃𝑉𝑡)

MVt
 𝑣𝑠 

𝜏𝑐(𝑖𝐷)𝑡(𝑃𝑉𝑡) × (1 − 𝑃𝐵.𝑡)

MVt
 

 

(2.9) 
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where 𝑃𝐵,𝑡 is the probability of bankruptcy estimated in the period t, 𝐵𝐶𝐷𝑡  and 𝐵𝐶𝐼𝑡 are 

respectively the direct and indirect costs of distress in the period t, MVt  is the firm 

market value in the period t,  𝜏𝑐 is the corporate tax bracket in the period t, 𝑖𝐷 is the 

amount of interest expenses from period t to infinity and 𝑃𝑉𝑡 is the present value 

adjustment back to the period t. By applying this format, Altman found out that the 

present value of expected bankruptcy costs for the most of the failed companies 

exceeded the present value of the interest tax shields from the use of leverage, thus 

leading to the conclusion that such firms were overleveraged and so the costs of 

financial distress should play an important role in the considerations for an optimal 

capital structure (Altman, 1984). 

 

 

2.4.2 The contribute of Pindado and Rodrigues 

A more recently interesting model has been developed by Julio Pindado and Louis 

Rodrigues in 2005 in their work “Determinants of financial distress costs”, that was 

aimed at providing international evidence on the determinants of the costs of financial 

distress by integrating two traditionally separated lines of research: the (mainly 

theoretical) studies on financial distress costs and those (mostly empirical) on financial 

distress prediction. Such integration is based on the idea that distress costs are 

determined both by the likelihood of financial distress and by the costs the company 

incurs in case of bankruptcy; therefore, this model aims at estimating the financial 

distress costs, on one hand, by using a more accurate indicator of the probability of 

financial distress instead of the traditional measures of leverage, which leads to a 

deeper examination of the real effect of increasing debt financing (thus assuming that 

such probability can influence the corporate performance, as also Altman claimed 

through his linear relationship between firm’s and industry’s sales) and, on the other 

one, by a set of explanatory variables determining the magnitude of the expenses 

suffered by a company when occurs a situation of financial distress. Also, by taking into 

account the likelihood of bankruptcy, this model allows testing the trade-off between 

benefits and costs of debt in order to verify whether the advantages of leverage 

outweigh its costs. 

Following the main tendencies in the literature over the last decades, in this paper the 

definition of financial distress wisely takes into account the initial period of 



65 

 

development of the whole process, when it is still possible to avoid the final state of 

bankruptcy and the liquidation of the assets despite bearing most of the indirect 

financial distress costs: since this definition focuses on the financial concept of distress, 

without considering its legal aspects, the indicator of the probability of financial distress 

here proposed is consequently not country-specific and it can be applied to different 

contexts. In particular, unlike prior studies, such measure of probability is based on 

logistic models and it is able to capture most of the impact of financial distress on 

performance. Indeed, since the literature has largely agreed upon the relative size of the 

direct costs of bankruptcy, this paper focuses on the indirect costs, which are measured 

by an indicator of performance. Then, the positive relationship between leverage and 

the probability of financial distress, and consequently also with the related costs of 

financial distress, has been generally accepted; however, Pindado and Rodrigues reject 

the too simplistic relations and therefore they assume that the positive and negative 

effect of leverage on financial distress costs are not mutually exclusive, rather  they may 

offset each other, making leverage insignificant in explaining the costs of distress, so 

that both opposing effects of leverage should be considered in the estimation. 

So, in this model the financial distress costs are explained by the rising probability of 

financial distress and by the consequent determinants of these costs that control for the 

effects of investment opportunities, sector, and firm size through a logistic regression 

like: 

 

 𝐼𝐶𝑖𝑡 =  𝛽0 + 𝛽1𝐼𝑃𝑅𝑂𝐵𝑖𝑡 +  𝛽2𝐿𝐸𝑉𝑖𝑡 +  𝛽3𝐿𝐴𝑖𝑡 + 𝛽4∆𝐼𝑁𝑉𝑖𝑡 +  (𝛽5 +

𝛾1𝐷𝐸𝑀𝑃𝑖𝑡)∆𝐸𝑀𝑃𝑖𝑡 + 𝛽6𝑄𝑖𝑡 + 𝛽7𝑆𝐸𝐶𝑇𝑂𝑅𝑖𝑡 +  𝛽8𝑆𝐼𝑍𝐸𝑖𝑡 +  𝜀𝑖𝑡   

(2.10) 

 

where 𝐼𝐶𝑖𝑡 refers to the costs of financial distress that are measured as the difference 

between the sector’s growth rate of sales and the company’s growth rate of sales, 

𝐼𝑃𝑅𝑂𝐵𝑖𝑡 is the probability of financial distress, 𝐿𝐸𝑉𝑖𝑡 consists of the company’s leverage 

adjusted to its referred sector, 𝐿𝐴𝑖𝑡  refers to the level of liquid assets held by the firm, 

∆𝐼𝑁𝑉𝑖𝑡 and ∆𝐸𝑀𝑃𝑖𝑡  stand respectively for changes in the level of investment and 

employment, 𝐷𝐸𝑀𝑃𝑖𝑡  is a dummy variable which takes value 1 if the firm’s likelihood of 

financial distress is larger than the average probability in its country, and 0 otherwise, 

than 𝑄𝑖𝑡 is the company’s Tobin’s q value adjusted to its referred sector, 𝑆𝐸𝐶𝑇𝑂𝑅𝑖𝑡 is the 

average level of profitability of the firm’s industry and 𝑆𝐼𝑍𝐸𝑖𝑡 is the logarithm of the 
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company’s level of sales, and 𝜀𝑖𝑡 is the random disturbance error. Hence, apart of the 

probability of financial distress and the ex-post costs of bankruptcy that are proxied by 

the level of leverage, the holding of liquid assets and the changes in investment and 

employment policies (all of them are linked through positive signs, confirming the 

expected positive relationships between the probability of financial distress and the 

indicators of distress costs), the econometric specification of the model also controls for 

the effect of three additional variables on company’s sales performance. So, given the 

strong positive relationship between Tobin’s q and all proxies for the corporate growth, 

a firm’s investment opportunities (𝑄𝑖𝑡) is able to influence its expected sales growth; at 

the same time, are also included in the model the differences in industrial performance 

(𝑆𝐸𝐶𝑇𝑂𝑅𝑖𝑡), because a company’s performance can be only evaluated by considering 

the profitability trend of its sector that is measured by the industry’s average EBIT. The 

basic idea is that if a company has valuable investment opportunities with respect to its 

sector, this could mitigate its financial distress costs, while the sector variable is aimed 

at capturing the effect of the industry’s economic trend on a firm’s individual 

performance. Moreover, following the traditional assumption based on the negative 

correlation between the corporate size and the volatility of cash flows, the firm’s size 

can be used as a proxy for the inverse of the likelihood of financial distress. 

Given the cross-sectional and cross-institutional scope of this analysis, was used an 

international database (the Compustat Global Vantage) requiring data for at least six 

years in a row, while the country selected are UK, USA and Germany, as they are highly 

representative for the global economic world thus allowing to take into account a 

satisfactory variety of institutional environments, especially because those three 

countries cover a broad spectrum of financial distress procedures, hence it is possible to 

examine various ways in which distress costs are influenced by different legal systems: 

indeed, one of the most important contributions of this research concerns the 

possibility to analyze how the differences in institutional contexts across various 

countries influence financial distress costs. Then, for each country is realized an 

unbalanced panel consisting of firms with six to ten year data between 1990 and 1999, 

while all companies are organized in nine broad economic industry groups in 

accordance with SIC (Economic Sector Code); the estimation results of the model by 

country are shown in the image 2.7. 
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Image 2.7: Estimated results in Pindado and Rodriguez’s model 

 

(Image source: Pindado, Rodrigues, 2005) 

 

To sum up the main conclusions from this analysis, firstly, as expected, the measure for 

the likelihood of distress has worked better than traditional leverage-based indicators: 

its coefficient is highly significant and shows the correct sign for all the countries 

analyzed, thus providing more solid information about the consequences of the 

probability of distress for the related financial distress costs. Furthermore, the 

separation between the effect of this probability and the impact of leverage permits 

analyzing deeper considerations about the potential advantages of leverage in all the 

different cases exhibited in the model. The coefficients of Tobin’s q, sector and size 

variables are generally significant, confirming the need to control for these effects when 

analyzing financial distress costs, which in turn show two main negative relationships 

observed in all the countries: the first one is with the holding of liquid assets, thus 

confirming that the benefits of keeping larger amounts of liquid assets are overcome by 

their opportunity cost, while the second one concerns the investment policy, so that the 

underinvestment is demonstrated to bring more struggles than overinvestment, as well 

as the labor legislation makes employment reductions an unfeasible option in a 

situation of financial distress. Finally, financial distress costs are also affected by 

institutional differences, especially with regard to their sensitivity to leverage across 

different countries (Pindado, Rodrigues, 2005).  

 

 



68 

 

2.4.3 Models based on valuation 

So far have been explained the main models that have been focused on some kind of 

estimation of the costs of financial distress: the studies proposed firstly by Warner and 

Weiss and than by Altman, Pindado and Rodrigues are only some of the most important 

researches in this field. For the purposes of this thesis, it is important to end this section 

with a brief dissertation about a more recent trend aimed at linking the search for the 

optimal capital structure with the models of corporate valuation. Especially, in this 

paragraph will be illustrated the findings of an interesting paper realized by Pablo 

Fernandez in 2007, “Valuing companies by cash flow discounting: ten methods and nine 

theories”, which provides significant implications with respect to the trade-off between 

the costs and benefits of debt and the role played by leverage in the valuation of 

companies. 

So, this article consists of a summarized dissertation about all the methods and theories 

regarding the corporate valuation using discounted cash flows: firstly are shown the ten 

most commonly adopted methods for the company valuation by discounted cash flows, 

of which the first four are the most basic and important ones: 

 

1. Free cash flows (FCF) discounted at the weighted average cost of capital (WACC): 

 𝐸0 + 𝐷0 =  𝑃𝑉0[𝑊𝐴𝐶𝐶𝑡;  𝐹𝐶𝐹𝑡] (2.11) 

 

2. Equity cash flows (ECF) discounted at the required return on equity (Ke):    

 𝐸0 =  𝑃𝑉0[𝐾𝑒𝑡; 𝐸𝐶𝐹𝑡] 

 

(2.12) 

3. Capital cash flows (CCF) discounted at the weighted average cost of capital 

before tax (WACCbt): the CCF represent the total cash flows available to all the 

security holders of the company, both debt and equity, and are equal to the ECF 

plus the cash flow corresponding to debtholders (CFd).  

 𝐸0 +  𝐷0 =  𝑃𝑉0[𝑊𝐴𝐶𝐶𝑏𝑡𝑡;  𝐶𝐶𝐹𝑡] 

 

(2.13) 

4. Adjusted Present Value (APV): this method indicates that the sum of the values 

of debt and equity is equal to the value of the unlevered company’s equity (Vu), 

plus the present value of the value of tax shield (VTS):   

 𝐸0 +  𝐷0 =  𝑉𝑢0 +  𝑉𝑇𝑆0 (2.14) 
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If Ku is the required return to assets, Vu is given by:   

 𝑉𝑢0 =  𝑃𝑉0[𝐾𝑢𝑡;  𝐹𝐶𝐹𝑡] (2.15) 
 

5. The business’s risk-adjusted free cash flows (FCF \\ Ku) discounted at the 

required return to assets (Ku) 

 

6. The business’s risk-adjusted equity cash flows (ECF \\ Ku) discounted at the 

required return to assets (Ku) 

 

7. Economic profit (EP) discounted at the required return to equity (Ke) 

 

8. Economic value added (EVA) discounted at the WACC 

 

9. The risk-free rate-adjusted free cash flows (FCF \\ Rf)discounted at the risk-free 

rate (Rf) 

 

10. The risk-free rate-adjusted equity cash flows (ECF \\ Rf) discounted at the risk-

free rate (Rf) 

 

It is important to underline that all these methods always provide the same final value, 

as all of them analyze the same reality under a common set of hypotheses, while the 

only difference consists of the type of cash flows taken as the starting point for the 

valuation. 

Moreover, are then analyzed nine different theories about the calculation of the value of 

tax shields (VTS), which in turn is reflected into nine different theories on the 

relationship between the levered and the unlevered beta and also about the relationship 

between the required return to equity and the required return to assets. Such theories 

are:  

1. No-cost-of-leverage 

2. Modigliani and Miller (1963)  

3. Myers (1974) 

4. Miller (1977)  
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5. Miles and Ezzell (1980)  

6. Harris and Pringle (1985)  

7. Damodaran (1994) 

8. With-cost-of-leverage  

9. Practitioners method 

 

These theories differ especially with regard to the method for calculating VTS for the 

company valuation. Fernandez thus provided a brief overview of these models and their 

most significant implications for the role of leverage in the discounted cash flow 

valuation of firms, starting the discussion by suggesting that one of the biggest 

problems with most of their colleagues’ works was that they considered VTS as the 

present value of the tax savings from interest payments, while he argued and proved 

that it should be the difference between the present value of taxes paid by the unlevered 

firm and the present value of tax payments made by the levered firm. In particular, it is 

already known that Modigliani and Miller stated the irrelevance of capital structure 

choices on the firm value in the absence of taxes, while under the effects of taxation, 

they calculated VTS by discounting the present value of tax savings from interest 

payments on a risk-free debt at the risk-free rate; Fernandez stated the inconsistency of 

this theorem for growing companies. Then, Myers (1974) introduced the Adjusted 

Present Value method, by which the value of the levered company is equal to the value 

of the company without debt (Vu) plus the present value of the tax saving from interest 

payments, so that VTS is calculated by discounting the tax savings (DTKd) at the cost of 

debt (Kd); however, it could be argued that the risk of the tax saving arising from the 

use of debt is coincident with the risk of the debt, and Fernandez showed that this 

theory leads to consistent results only if the firm will not boost its proportion of debt 

financing.  

Anyway, for the purposes of this thesis, the most important models are the so called 

“Practitioners’ method” and the With-costs-of-leverage method. So, the Practitioners’ 

method is widely used by consultants and investment banks because of its robustness, 

as it introduces larger leverage costs in the corporate valuation: for a given risk of the 

underlying assets (𝛽𝑢) are then realized a still higher 𝛽𝐿 and consequently a higher cost 

of equity and a lower equity value with respect to the equations estimated by the 

previous methods, so that VTS can be calculated through the following equation: 
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𝑉𝑇𝑆 =  

𝐷𝑇(𝐾𝑢 − 𝐾𝑑) + 𝐷(𝐾𝑑 − 𝑅𝑓)

𝐾𝑢
 

 

(2.16) 

This method is considered quite important because it is the first one to introduce the so 

called credit spread, which consists of the difference between the cost of debt and the 

risk-free rate of interest (𝐾𝑑 − 𝑅𝑓), and since it represents the higher interest rate on 

debt applied by debtholders, it is assumed to incorporate in some way the expected 

costs of financial distress. Therefore, under this point of view are now needed two 

different models: on one hand, there should be an approach able to relate the credit 

spread to the company’s actual level of leverage (in the next chapter will be introduced 

the Merton model to satisfy this purpose, otherwise can also be used the credit spreads 

developed by rating agencies), while on the other is needed a further model to estimate 

the present value of the financial distress costs, by assuming that those depend on the 

firm’s operations. This model can be identified in the With-costs-of leverage method, 

by which: 

 

 
𝑃𝑉 (𝐶𝑜𝑠𝑡𝑠 𝑜𝑓 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠) =  𝐷

𝐾𝑑 −  𝑅𝑓

𝐾𝑢
 

 

(2.17) 

So, given a certain level of leverage D, it is possible to compute the present value of the 

costs of financial distress, which are considered to be proportional to the level of debt 

financing D and the credit spread associated to that leverage: this implication will be 

exploited in the next chapter when will be implemented the Merton model. Under this 

method the value of tax shields becomes:  

 

 𝑉𝑇𝑆 = 𝑃𝑉[𝐾𝑢; 𝐷𝐾𝑢𝑇 − 𝐷(𝐾𝑑 − 𝑅𝑓)] 

 

(2.18) 

Lastly, in his paper Fernandez considers a further theory for the estimation of VTS: the 

No-costs-of-leverage method, which is the only one that provides robust results when 

there is absence of leverage costs, so that the VTS is the present value of DTKu 

discounted at the unlevered cost of equity (Ku):  

 

 𝑉𝑇𝑆 = 𝑃𝑉[𝐾𝑢; 𝐷𝑇𝐾𝑢] (2.19) 
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Therefore, the value of tax shields here consists of the difference between the present 

value of taxes paid by the unlevered firm and the present value of taxes paid by the 

levered firm, as stated at the beginning of the discussion. The equation (2.19) provides a 

VTS that is lower than (2.18) by a factor corresponding to 𝑃𝑉[𝐾𝑢; 𝐷(𝐾𝑑 − 𝑅𝑓)], which 

consist the leverage costs introduced in the previous model. However, Fernandez 

proved that if the company expects to increase its debt, the VTS is the present value of 

DTKu discounted at the required return to unlevered equity (Ku), while if the company 

will not enlarge its leverage, the VTS is equal to 𝑃𝑉[𝐷𝑇𝐾𝑑; 𝐾𝑑] (Fernandez, 2007). 

A summary of the different calculation methods of the VTS by the nine theories is given 

by the table below: 

 

Image 2.8: Different values of interest tax shields in Fernandez’s paper 

 

(Image source: Fernandez, 2007) 

 

This paragraph has just illustrated that also valuation models provide valuable 

contributions for the analysis of leverage costs and, consequently, for the estimation of 

the costs of financial distress and the search for an optimal capital structure. So, in the 

next chapter will be declined the With-costs-of-leverage model in the approach 

developed by Merton in order to estimate the optimal level of leverage for corporations.  
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CHAPTER 3: THE MERTON MODEL AND ITS EMPIRICAL 
APPLICATION 

 

 

 

The last chapter ended with the introduction of the With-costs-of-leverage method for 

the corporate valuation: this approach developed by Fernandez will be now 

incorporated in the broader Merton model for pricing the cost of debt and than for 

assessing its effects when the level of leverage chosen by the firm vary. Indeed, this 

chapter represents the core of the analysis as will be used the features of the Merton-

Fernandez approach for the purposes of this thesis: so, by employing a sample of ten 

firms from the ten biggest Italian industries (according to the FTSE-MIB index), first of 

all will be used the implications of the Merton model to derive a relationship that links 

the cost of debt to the varying debt-to-equity ratio, than for each level of leverage will be 

calculated the side effects of debt in order to find out which specific ratio is able to 

maximize the difference between the value of the interest tax shield and the value of the 

costs of financial distress, and therefore the overall firm value for each company 

included in the sample. Lastly, the validity of this analysis will be tested by replacing the 

optimal level of leverage computed through the Merton model with the actual debt-to-

equity ratio chosen by the firms in the real world; the resulting variances will be then 

analyzed by keeping in mind the peculiarities of each firm. 

 

 

 

3.1 The Merton model 

 

 

In this analysis will be utilized the Merton model in order to derive the relationship 

between the cost of debt and the level of leverage, which is an approach aimed at 

assessing the credit risk of a firm’s debt and it is widely adopted by investors and 

financial analysts to evaluate a company’s ability in meeting its financial obligations, 

repaying its debt and weighing the likelihood of its default. Indeed, this model is 

developed to provide an easier valuation of the firm and a probabilistic assessment of 
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its solvency risk by analyzing maturity dates and debt totals so to price the cost of debt 

that should be applied by banks and financial intermediaries, in a similar way of how 

Fischer Black and Myron Scholes derived their famous formulas to price European put 

and call options. So, after the introduction of this framework in 1974, further structural 

models of credit risk mostly took origin from the theoretical basis introduced by 

Merton’s works, which was especially extended and practically implemented by the 

KMV Corporation so to achieve the development of the so called KMV-Merton model. 

 

 

3.1.1 Merton’s original framework 

After the collapse of several big companies because of their failure to repay their debt 

obligations (such as Lehman Brothers, General Motors, Enron Corporation), it has been 

gradually clear that credit risk is perhaps the main source of bankruptcy, leading to an 

increasing awareness that such risk needs to be well managed so to not incur in 

corporate failure, and one of the ways to do that is through the credit risk modeling. One 

of the pioneers has been Robert Merton, who introduced in 1974 an approach to price 

the simplest form of corporate liabilities: since it measures the probability of default 

through data related to the firm’s peculiarities (assets and liabilities) it is considered to 

be a structural model, as the likelihood of default increases when the market value of the 

company’s liabilities approaches the market value of its underlying assets, and 

therefore, the probability of default (credit risk) can be derived from the capital 

structure of the company (Yusof, Jaffar, 2012). 

In particular, this model adopts the traditional tools of the option pricing and it is based 

on the following set of assumptions:  

 

• The capital markets are perfect, hence market movements are unpredictable, investors 

can borrow and lend at the risk-free rate of interest, equity shares are perfectly 

divisible, and there are no informational asymmetries, no transaction costs or 

commissions, no taxes. 

• All options are only European and can be exercised only at the expiry date. 

• No dividends are paid out and returns on underlying stocks are regularly distributed. 

• The stocks’ volatility and the risk-free rate of interest are constant. 
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The firm’s equity (E) gathers significant information about the firm’s probability of 

default as it is assumed to be a function of the asset value (V) that follows the lognormal 

random walk process typical of the Brownian motion, while the return on the 

company’s assets are normally distributed; in particular, the equity behaves like a 

European call option with V as the underlying asset, the strike price equal to the debt 

(D) and the expiry date corresponding to the debt’s maturity date (T), so its payoff is 

given by: 

 

 𝐸𝑇 = max(𝑉𝑇 −  𝐷, 0) (3.1) 

 

Indeed, the debt consists of one zero-coupon bond with maturity date T and face value 

(plus interests) equal to D, while the equity follows the liquidation process, in which the 

equity holders are supposed to be paid only after all the repayments to debtholders, so 

if the company fails to repay all of its obligations, the ownership’s equity would then 

become equal to zero. So, the company’s ability to make regularly debt repayments 

depends on the asset value V at the expiry date T: if it is larger than the corporate debt 

at that moment (𝑉𝑇 > 𝐷), the firm will than repay its debt, otherwise, if it is smaller 

(𝑉𝑇 < 𝐷), the company will not make any repayment as the value of the equity would 

become worthless, so the equity holders will exercise the option of claiming default, 

with debtholders gaining the value of the company’s total assets (𝑉𝑇) as a consequence 

of the liquidation process. For such reasons, the payoff of this option could never 

become negative: if the asset value is lower than the promised payment, the firm incurs 

into default, the lenders receive a payment corresponding to the asset value and the 

equity holders get nothing (Merton, 1974). 

So, the key insight in Merton’s work is that the equity value can be rewritten as the 

payoff from an option position, thus option-pricing techniques can be adopted to price 

the risky debt. Indeed, the bond value at maturity T (𝐵𝑇) corresponds to its face value D 

only if 𝑉𝑇 > 𝐷, otherwise it is simply equal to 𝑉𝑇 . This means the payoff received by 

debtholders at time T may also be expressed as: 

 

 𝐵𝑇 = min(𝑉𝑇 , 𝐷) =  𝐷 − max(𝐷 − 𝑉𝑇 , 0) (3.2) 
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In (3.2), the first component (D) is the payoff from investing in a risk-free zero coupon 

bond with maturity T and a face value of D, while the second one (−max(𝐷 − 𝑉𝑇 , 0)), 

represents the payoff resulting from a short position in a put option on the company’s 

assets V having a strike price D and a maturity date T.  

 

Image 3.1: Decomposition of debt value at time T in Merton model 

 

(Image source: Zieliński, 2013) 

 

The image 3.1 illustrates the necessary steps to evaluate the present value of the risky 

debt: firstly, should be identified the present value D of the risk-free debt, and then must 

be subtracted the present value of put option. The second step clearly consists of 

valuing the put, for which we need an accurate option pricing model (the Black-Scholes 

model). 

First of all it is assumed that the asset value (which represents the underlying of the 

option) follows the Brownian motion: 

 

 𝑑𝑉 =  𝜇𝑉𝑉𝑑𝑡 +  𝜎𝑉𝑉𝑑𝑧 (3.3) 

 

Through the option pricing tools is it possible to calculate the market value of bond and 

consequently the firm’s likelihood of default, which occurs when the market value of 

company’s assets is lower than the book value of its liabilities by the debt’s maturity 

date. So, the equity value E depends upon the asset value V, its constant volatility 𝜎𝑉  and 

the risk-free rate r, through the relationships:  

 

 𝐸 = 𝑐𝑎𝑙𝑙 (𝑉, 𝐷, 𝜎𝑉 , 𝑟, 𝑇) =  𝑉𝑁(𝑑1) − 𝐷𝑒−𝑟𝑇𝑁(𝑑2) (3.4) 
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Where: 𝑑1 =  
ln(

𝑉

𝐷
)+(𝑟+

𝜎𝑉
2

2
)𝑇

𝜎𝑉√𝑇
  and 𝑑2 =  𝑑1 − 𝜎𝑉√𝑇  

 

Since the model’s assumptions state that capital markets are perfect, there are no 

arbitrage opportunities, hence the put-call parity implies that: 

 

 𝑝𝑢𝑡(𝑉, 𝐷, 𝜎𝑉 , 𝑟, 𝑇) + 𝑉 =  𝑐𝑎𝑙𝑙 (𝑉, 𝐷, 𝜎𝑉 , 𝑟, 𝑇) + 𝐷𝑒−𝑟𝑇 (3.5) 

 

Therefore, since the current bond value B represents the market value of debt and in 

this model it is given by the difference between the asset value and the equity value 

(𝐵 = 𝑉 − 𝐸), it also depends on the asset value V and its volatility 𝜎𝑉: 

 

 𝐵 = 𝐷𝑒−𝑟𝑇 −  𝑝𝑢𝑡(𝑉, 𝐷, 𝜎𝑉 , 𝑟, 𝑇) (3.6) 

 

By combining the equations above it results that: 

 

 𝐵 = 𝑉𝑁(−𝑑1) + 𝐷𝑒−𝑟𝑇𝑁(𝑑2) (3.7) 

 

So, it is clarified that the current bond value B is an increasing function of V and D and 

decreasing in 𝜎𝑉: this means that when the default is approaching, equity holders are 

more incentivized to increase the asset volatility so to foster the value of equity with 

respect to the value of debt, and this is coherent with the theoretical framework 

explained in the previous chapters. 

However, in this model the directly observable variables are only the equity value E 

(thanks to the firm’s market capitalization) and the face value of debt D, while the asset 

value V and its volatility 𝜎𝑉  cannot be observed. Hence, through the Ito’s Lemma Merton 

is able to derive another relationship explaining the volatility of equity shares (𝜎𝐸) 

through the other variables of this model: 

 

 
𝜎𝐸 ≡ 𝜎𝑉

𝑉

𝐸

𝜕𝐸

𝜕𝑉
= 𝜎𝑉

𝑉

𝐸
𝑁(𝑑1) 

(3.8) 
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Hence, in this way Merton has developed a system of two non-linear equations in two 

variables to be estimated: 

 
𝜎𝐸 = 𝜎𝑉

𝑉

𝐸
𝑁(𝑑1) 

(3.9) 

 

 𝐸 =  𝑉𝑁(𝑑1) − 𝐷𝑒−𝑟𝑇𝑁(𝑑2) (3.10) 

 

(Zieliński, 2013). 

 

 

3.1.2 The computation of credit spread 

From the Black-Scholes model Merton has derived further important implications of the 

option-pricing techniques: by bringing into his model the assumption that the risk-

neutral probability of a European call option becoming out-of-the-money (and so, 

worthless) at the expiry date is higher than its actual (historical) probability, after some 

calculations he estimated that the insolvency risk, 𝑄(𝑇), which measures the risk-

neutral likelihood that the total asset value would be lower than the face value of debt at 

the expiry date T is equal to: 

 

 𝑃𝑅𝑁{𝑉𝑇 < 𝐷} = 𝑄(𝑇) = 𝑁(−𝑑2) (3.11) 

 

After that, it is possible to derive the expected loss (EL), which is the difference 

between the debt value without bankruptcy and the current debt value incorporating 

the probability of default: 

 

 
𝐸𝐿 =

𝐷𝑒−𝑟𝑇 − 𝐵

𝐷𝑒−𝑟𝑇
= 1 −

𝐵

𝐷𝑒−𝑟𝑇
 

(3.12) 

 

From the last equation is than derived the loss given default (LGD) and the recovery 

rate R: 

 

 
𝑅 = 1 − 𝐿𝐺𝐷 =

𝐸𝐿

𝑁(−𝑑2)
 

(3.13) 
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Then, Merton’s model can be also used to explain the credit spread, which consists of 

the difference between the yield on the risky debt and the risk-free rate of interest, as 

explained in the second chapter. So, the bond price can be obtained through the 

equation (3.7); given that in Merton’s model the bond is just equal to a zero-coupon 

bond, the promised yield, y(T), if the firm does not incur in default is equal to: 

 

 
𝑦(𝑇) = −

1

𝑇
ln (

𝐵

𝐷
) 

(3.14) 

 

The corresponding credit spread, s(T), can be finally obtained by subtracting the risk-

free rate from the yield rate: 

 

 
𝑠(𝑇) = 𝑦(𝑇) − 𝑟 = −

1

𝑇
(

𝑉

𝐷𝑒−𝑟𝑇
𝑁(−𝑑1) + 𝑁(𝑑2)) 

(3.15) 

 

By introducing the quasi-leverage ratio (L), defined as the ratio between the present 

value of the company’s debt and its total asset value, the credit spread’s formula can be 

rewritten as: 

 

 
𝑠(𝑇) = −

1

𝑇
(

1

𝐿
𝑁(−𝑑1) + 1 − 𝑁(−𝑑2)) 

(3.16) 

 

Where: 𝐿 =
𝐷𝑒−𝑟𝑇

𝑉
 

 

From the equation (3.16) Merton suggests that a form’s creditworthiness can be 

represented through the implied credit spread for its debt, depending on three 

important items: the quasi-leverage ratio L, the volatility of company’s assets 𝜎𝑉 , and 

the probability of insolvency 𝑁(−𝑑2). In particular, in this model is created a credit 

spread structure for different debt maturities T, where the implied credit spreads for 

short-term debt obligations all tend to zero, as the default is not anymore an exogenous 

random event but rather it is perfectly predictable (it can occur only at maturity date if 

the total asset value is lower than the face value of debt, 𝑉𝑇 < 𝐷) (Zieliński, 2013). 
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3.1.3 The KMV application 

Despite its fundamental implications for the credit risk modeling, the Merton model in 

its pure theoretical specification suffers for some important limitations: 

 

• The asset value V and its volatility 𝜎𝑉  are not directly observable. 

• The risk-free rate of interest and the volatility cannot be assumed to be constant in the 

real world like in the Black-Scholes model. 

• The definition of insolvency is too restricted, as it can occur only at debt’s maturity date 

T, so the event of default is always predictable. 

• In reality the complexity of capital structures is much higher, especially with respect to 

the corporate liabilities, so the default risk is actually more difficult to estimate. 

• The implied credit spreads computed through this model are significantly smaller than 

those observable in capital markets. 

 

In order to try to overcome these limitations, the practical implementation of Merton’s 

model has attracted considerable attention and it has been further developed and 

reshaped, until arriving at the KMV model which varies from the original version for 

some aspects. It was introduced in the late 80‘s by KMV, a leading company of providing 

quantitative credit analysis instruments; since than it has been widespread and 

subscribed by a large number of financial institutions around the world and is now 

maintained and continuously developed by Moody’s KMV, a division of Moody’s 

Analytics that acquired KMV in 2002 (Zieliński, 2013). 

Under a theoretical point of view, the KMV model is not highly different from the 

original Merton’s version: however, the KMV approach relies on an extensive empirical 

testing and it is implemented through a very large database, so to combine market data 

with historical data in order to improve the ability to predict default. Before assessing 

the likelihood of bankruptcy, this approach first computes for every company an index 

called Distance to Default (DD), which is defined as the distance between the firm’s 

expected assets value at the analysis horizon and the default point, normalized by the 

standard deviation of future asset returns. More specifically, from the Merton’s model 

the probability of default from historical data is given by: 

 



81 

 

 
𝑃{𝑉𝑇 < 𝐷} = 𝑁 (−

ln (𝑉 𝐷) + (𝜇𝑉 − 𝜎𝑉
2 2)𝑇⁄⁄

𝜎𝑉√𝑇
) 

(3.17) 

 

Therefore, the variable  
ln (𝑉 𝐷)+(𝜇𝑉−𝜎𝑉

2 2)𝑇⁄⁄

𝜎𝑉√𝑇
=

𝐸{ln (𝑉𝑇)}−ln (𝐷)

𝜎𝑉√𝑇
  represents a 

certain measure of the distance to default for a given company and it clarifies that to 

derive the probability of default for any time horizon for a particular company, must be 

first calculated its distance to default: the larger DD, the smaller the likelihood that such 

company will incur into bankruptcy. In its empirical implementation, the distance to 

default is computed as: 

 

 
𝐷𝐷 =

𝑉 − 𝐷

𝜎𝑉𝑉
 

(3.18) 

 

where D represents the default point and it is approximated by summing all the short-

term debt and half of the long-term debt and by fixing the time horizon to one year 

(T=1). Indeed, KMV Corporation has observed from a sample of several hundred 

companies that firms are usually more likely to default when their asset values reach a 

certain level somewhere between the value of total liabilities and the value of short-

term debt. 

Since DD is expressed in terms of standard deviations from the asset value, it gives the 

number of standard deviations left between the asset value and the default threshold: 

also for that, this measure incorporates some critical variables such as the firm size and 

the type of industry, so to allow a better comparison among different companies. 

Moreover, such estimation of DD is very similar to the variable 𝑑2 originally estimated 

by Merton, which can be considered as the implication from the relationship between 

the risk-neutral probability and the actual probability that uses the expected return of 

the assets in the drift term, while the other one uses the risk-free rate r (Sundaram, 

2001). 

In particular, by combining the equation (3.17) with (3.18), the probability of default 

(PD) becomes: 

 

 𝑃𝐷 = 𝑃{𝑉𝑇 < 𝐷} ≅ 𝑁(−𝐷𝐷) (3.19) 
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Such measure of risk maintains the same Merton model’s limitations in predicting 

default because of the assumption of normalization, but it can be successfully used to 

discriminate the companies. However, because of the issue of fatter tails in real credit 

loss distribution, the Merton’s estimation of the likelihood of default 𝑃𝐷 = 𝑁(−𝑑2) is 

underappreciated: for this reason, another distinguishing feature of KMV model is the 

use of a historical set of frequencies of default rather than a theoretical normal or log-

normal distribution. As a consequence, in KMV approach the Probability of Default (PD) 

is replaced with the Expected Default Frequency (EDF), consisting of the probability 

that a given company will default within one year according to the KMV methodology: 

through a database of corporate defaults, KMV has created a correspondence between 

the different categories of DD and the related default frequency for each one of them. So, 

by using historical information about consistent samples of companies (including 

already defaulted firms), it is possible to track, for each time horizon, the proportion of 

firms of a given category actually defaulted after one year (Zieliński, 2013). 

To sum up, in the empirical approach of KMV model firstly must be used the data about 

debt and equity in order to compute the distance to default for each company, than all 

the firms are divided in different categories ranked by DD, so to obtain classes as 

homogeneous as possible within them and heterogeneous among them. For each DD 

category is counted the number of defaults occurred within one year and it is assumed 

that such failure frequency will be maintained in the future, so to create a relationship 

between the DD categories and the observed EDFs on which are attributed different 

ratings to the DD, based on their expected default frequencies.  

 

Image 3.2: The functioning of KMV-Merton model 

 

(Image source: Bohn, Crosbie, 2003) 
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3.2 Merton’s model practical implementation 

 

 

In the last section has been described the theoretical framework beyond the Merton’s 

model and its further developments set by KMV Corporation. Now it is possible to 

implement such approach to this analysis in order to derive which relationship is able 

to link the cost of debt to different debt-to-equity ratios, before assessing which level of 

leverage can maximize the overall firm value. First of all, the sample chosen for this 

analysis consists of the ten industrial companies coming from ten different industries 

(thus excluding banks and other providers of financial services) with the highest market 

capitalization in the FTSI-MIB index on 31.12.2018, which are: 

 

• Enel S.p.A.: public utilities industry 

• Eni S.p.A.: oil and gas industry 

• Fiat Chrysler Automobiles N.V.: automotive industry 

• Atlantia S.p.A.: building products and heavy construction industry 

• Tenaris S.A.: steel manufacturing industry 

• STMicroelectronics N.V.: technological and semiconductor industry 

• Campari – Milano S.p.A.: food and beverage industry 

• Telecom Italia S.p.A.: telecommunications industry 

• Moncler S.p.A.: fashion industry 

• Recordati S.p.A.: pharmaceutical industry 

(borsaitaliana.it). 

 

 

3.2.1 Pricing the cost of debt 

The implementation of the Merton’s model requires several steps: first of all must be 

estimated those variables which are not directly observable, namely the company’s 

asset value and its asset volatility. From the last section is reminded that Merton has 

derived a system of two non-linear equations in order to estimate those variables: 

 

 
𝜎𝐸 = 𝜎𝑉

𝑉

𝐸
𝑁(𝑑1) 

(3.9) 
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 𝐸 =  𝑉𝑁(𝑑1) − 𝐷𝑒−𝑟𝑇𝑁(𝑑2) (3.10) 

 

Therefore, in this first step are required five fundamental inputs: 

 

• Company’s market capitalization (E) 

• Company’s net financial position (D) 

• Company’s equity volatility (𝜎𝐸) 

• Time horizon (T) 

• Risk-free rate of interest (r) 

 

The first three variables in this list are firm-specifics: since the time horizon adopted is 

one year (the fiscal year 2018), the market capitalization for each company refers to 

31.12.2018 according to borsaitaliana.it, while the net financial position is calculated as 

the difference between the book value of debt (referring to the sum of current liabilities 

and non-current liabilities) and the book value of cash and cash equivalents, according 

to the FY 2018 annual report for each company. Instead, the computation of the firm’s 

equity volatility requires more steps, as firstly is computed the daily return on each 

company’s stock (the source of stocks’ daily prices from 01.01.2018 to 31.12.2018 is 

finance.yahoo.com) through the equation (3.20): 

 

 
𝐷𝑎𝑖𝑙𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 = ln (

𝑃𝑡

𝑃𝑡−1
) 

(3.20) 

 

After that, it is calculated the daily standard deviation of all the daily returns, which is 

then transformed in the yearly standard deviation (by multiplying it by √252, as 252 

are the days in which the stock market is open) in order to finally achieve the equity 

volatility (𝜎𝐸). 

The last input to be estimated is the risk-free rate (r), which is the theoretical rate of 

return of a riskless investment and so it represents the minimum interest an investor 

would expect from an investment with zero risk over a period of time (in this case, the 

fiscal year 2018). It is important to remind that the risk-free rate is only theoretical as 

all investments carry some level of risks; therefore, for its approximation is used the 

average annual return (from 01.01.2018 to 31.12.2018) of the German 10 years-Bund, 
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as it is rated AAA by rating agencies because Germany shows a low market risk 

premium compared to other European countries, hence this can be considered as a good 

approximation of a riskless investment. So, the average annual return of the German 10 

years-Bund is equal to 0,46 % (investing.com). 

 

Image 3.3: German 10 years-Bund trend over 2018 

 

(Image source: investing.com) 

 

After having estimated all the five necessary inputs, it is possible to derive the asset 

value (V) and the asset volatility (𝜎𝑉) for each company included in the sample through 

the Merton’s system of equations previously described. To do so, it is used the solver 

function in an Excel spreadsheet by considering as objective that the sum of the two 

restrictions must be equal to zero; such constraints require putting larger than or equal 

to zero the difference between the values of the equity (E) and the equity volatility (𝜎𝐸) 

given as initial inputs and those values computed through the Merton’s formulas (3.9) 

and (3.10). Given the computation of the asset value, it is then possible to extract also 

the market value of debt (B), since in Merton’s model it is simply approximated as the 

difference between the value of total assets and the market value of equity (𝐵 = 𝑉 − 𝐸). 

So, by keeping a time horizon of 1 year and a constant risk-free rate equal to 0,46 %, the 

obtained results for our companies are summarized in the following table: 
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Table 3.1: Asset value and asset volatility for each company of the sample (accounting 

data in millions) 

COMPANY E D 𝝈𝑬 V 𝝈𝑽 B 

Enel 51.440,80 110.942,00 20,04 % 161.873,64 6,37 % 110.432,84 

Eni 49.886,90 56.464,00 25,65 % 196.091,76 12,06 % 146.204,86 
Fiat Chrysler 19.688,00 59.695,00 45,90 % 79.092, 76 11,49 % 59.404,76 

Atlantia 14.886,90 58.310,02 36,06 % 72.928,02 7,37 % 58.041,12 

Tenaris 11.114,40 1.947,45 32,38 % 13.052,91 27,66 % 1.938,51 

STM 11.092,40 2.177,00 38,50 % 13.259,41 32,21 % 2.167,01 

Campari 8.565,30 1.805,80 22,44 % 10.362,81 18,55 % 1.797,51 
Telecom Italia 7.375,10 42.675,00 30,70 % 49.854,14 4,54 % 42.479,04 

Moncler 7.353,90 10,49 33,60 % 7.364,34 33,56 % 10,44 

Recordati 6.414,20 1.143,16 29,44 % 7.552,11 25,00 % 1.137,91 

Source: personal elaboration of data from finance.yahoo.com, borsaitaliana.it, 
investing.com, stern.nyu.edu and companies’ consolidated financial statements. 
 

After the estimation of the asset value and asset volatility, there are now all the items 

necessary to price the cost of debt for each company, which consists of one 

fundamental part of a firm’s capital structure as it represents the effective rate paid by 

the company on its current debt, giving also investors an idea of the firm’s level of 

risk compared to others: indeed, a higher cost of debt generally corresponds to larger 

companies. The cost of debt has been often estimated as the promised yield on newly 

issued debt of the company, but this is not correct because of the expected probability of 

default that must be greater than zero if the promised return on debt is positive (as it is 

always when a company issues instruments of debt financing): given the incorporation 

of such bankruptcy risk, the expected returns on corporate debt are necessarily lower 

than promised yields. 

So, the Merton model can be used to divide the observed market spreads between the 

part representing the expected default and the other referring to the expected return 

premium, so to estimate the expected return on debt relative to its promised yield and 

to derive a relationship that links debt spreads, capital structure and asset volatility; 

such equation is linear as follows: 

 

 𝑅𝐷 = 𝑠(𝑇) +  𝑅𝑓 (3.21) 

 

Indeed, the cost of debt is simply given by the sum between the risk free rate 𝑅𝑓 and the 

credit spread 𝑠(𝑇), which again reflects the difference between the yield of a treasury 
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bond (that approximates the risk free rate, such as the yield of the German 10 years-

Bund in this case) and that of a corporate bond of the same maturity T. In particular, in 

the Merton model the parameter T is highly relevant because it does not only reflect the 

actual maturities of different debt instruments issued in complex capital structures, but 

it also incorporates the presence of costs of financial distress and other complications 

reflected in the observed credit spread, such as for instance the strategic behavior of 

equity holders (Cooper, 2001). 

As already explained in the previous section, by considering the quasi-leverage ratio (L) 

the credit spread can be given by the equation (3.16): this relationship clearly defines 

the credit spread (and consequently, the cost of debt) as a function of the level of 

leverage (L) and the probability of default 𝑁(−𝑑2), therefore it can be used to price the 

cost of debt, following the purposes of this thesis. 

So, for each company of the sample are calculated the quasi-leverage ratio, the credit 

spread and the associated cost of debt for every different level of leverage D/V (ranging 

from 1% to 100%), so to prepare for the next stage of analysis. 

 

 

3.2.2 The side effects of debt 

It is now possible to estimate the side effects of debt, referring to the difference 

between the (positive) value of the interest tax shields and the (negative) value of the 

expected costs of financial distress. From the second chapter is reminded that in this 

analysis the overall firm value (𝑉𝐿) is considered to be the sum of the unlevered firm 

value (𝑉𝑈) and the side effects of debt; the equation (2.1) can be rewritten as: 

 

 𝑉𝐿 =  𝑉𝑈 + (𝑉𝑇𝑆 − 𝑉𝐷) (3.22) 

 

In particular, both items of the side effects are estimated at their market values for 

single unit of debt, so the value of interest tax shield (𝑉𝑇𝑆) is given by the leverage ratio 

at market value multiplied by the corporate tax rate (𝜏𝑐): 

 

 
𝑉𝑇𝑆 =  

𝐵

𝑉
× 𝜏𝑐 

(3.23) 
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Since all the firms of the sample consist of group of companies, for each of them the 

corporate tax rate is approximated as the theoretical statutory tax rate on income of the 

country where the parent company is resident, so on overall are used four different 

rates: 

 

• Italy’s statutory tax rate = 24,00%, for Enel S.p.A., Eni S.p.A., Atlantia S.p.A., Campari-

Milano S.p.A., Telecom Italia S.p.A., Moncler S.p.A., Recordati S.p.A. 

• UK’s statutory tax rate = 19,00% for Fiat Chrysler Automobiles N.V. 

• Luxembourg’s statutory tax rate = 26,01% for Tenaris S.A. 

• Netherlands’ statutory tax rate = 25,00% for STMicroelectronics N.V. 

(stern.nyu.edu). 

 

Then, from the second chapter is recalled that the value of the expected costs of 

financial distress (𝑉𝐷) computed through the With-costs-of-leverage method developed 

by Fernandez is given the equation (2.17), which can be rewritten by considering the 

market value of debt: 

 

 
𝑉𝐷 =

𝐵

𝑉
× (

𝑅𝐷 − 𝑅𝑓

𝑅𝑈
) 

(3.24) 

 

where 𝑅𝑈 was already introduced in the first chapter and consists of the unlevered 

cost of capital, representing the theoretical cost faced by a company to finance itself 

without any debt, thus it refers to the equity returns required by an investor to hold the 

company’s underlying assets without the effects of leverage. Its calculation is: 

 

 𝑅𝑈 =  𝑅𝑓 + (𝛽𝑈 × 𝑀𝑅𝑃) (3.25) 

 

where the market risk premium (MRP) is multiplied by the unlevered beta (𝜷𝑼), which 

in turn measures the firm’s market risk without the addition of debt in its capital 

structure, hence it is particularly important because of its ability to measure the 

volatility of stock returns by removing the financial effects of leverage so to isolate the 

risk due only to company’s underlying assets. For this reason it is highly considered by 

investors and it is computed as follows: 
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𝛽𝑈 =

𝛽𝐿

1 + (𝐷 𝐸⁄ )(1 − 𝜏𝑐)
 

(3.26) 

 

Where 𝛽𝐿 represents the levered beta, which instead measures the company’s risk 

compared to the market by including the impact of the firm’s actual capital structure 

and leverage (corporatefinanceinstitute.com). 

According to Damodaran, the MRP is considered to be the equity risk premium 

comprehensive of Italy’s country risk premium, so to achieve an overall MRP equal to 

9,02% (stern.nyu.edu). 

Then, it is computed for each company of the sample the unlevered beta, the unlevered 

cost of capital and then the side effects of debt for each level of leverage D/V (ranging 

from 1% to 100%). In this way it is possible to observe for each firm what is the level of 

leverage that maximizes the difference between the value of interest tax shields and the 

value of expected costs of distress, thus theoretically maximizing the overall firm value. 

The results found for each company are shown in the table (3.2), where are reported 

the optimal leverage ratio, the corresponding cost of debt and value of distress costs 

and also the distress costs-to-capital ratio, computed as the ratio between the value of 

the costs of financial distress and the firm value in order to show the relative size of 

such expenses with respect to the overall firm value. 

 

Table 3.2: Optimal leverage ratio and consequent results for each company of the 

sample (accounting data in thousands) 

COMPANY OPTIMAL 
LEVERAGE 

COST OF DEBT 𝑫𝑰𝑺𝑻𝑹𝑬𝑺𝑺 𝑪𝑶𝑺𝑻𝑺 DISTRESS RATIO 

Enel 75 % 0,474 % 3,738 0,00000231 % 

Eni 60 % 0,502 % 5,359 0,00000505 % 

Fiat Chrysler 60 % 0,479 % 3,486 0,00000441 % 
Atlantia 71 % 0,469 % 2,493 0,00000342 % 

Tenaris 35 % 0,608 % 7,085 0,00005428 % 

STM 30 % 0,624 % 6,834 0,00005154 % 

Campari 45 % 0,490 % 6,185 0,00005968 % 

Telecom Italia 81 % 0,468 % 2,794 0,00000560 % 
Moncler 28 % 0,594 % 5,746 0,00007803 % 

Recordati 34 % 0,486 % 5,312 0,00007034 % 

Source: personal elaboration of data from finance.yahoo.com, borsaitaliana.it, 
investing.com, stern.nyu.edu and companies’ consolidated financial statements. 
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These results are than comparable to the data obtained by computing cost of debt, costs 

of financial distress and distress ratio through the Merton model with the actual level of 

leverage shown by the companies on 31.12.2018. Such statistics are summarized by the 

table (3.3). 

 

Table 3.3: Actual leverage ratio and consequent results for each company of the sample 

(accounting data in thousands) 

COMPANY ACTUAL 
LEVERAGE 

COST OF DEBT 𝑫𝑰𝑺𝑻𝑹𝑬𝑺𝑺 𝑪𝑶𝑺𝑻𝑺 DISTRESS RATIO 

Enel 68 % 0,460 % 0,001 0,00000001 % 

Eni 53 % 0,461 % 0,072 0,00000007 % 

Fiat Chrysler 75 % 5,425 % 1.067,304 0,00134943 % 
Atlantia 80 % 2,032 % 492,796 0,00067573 % 

Tenaris 15 % 0,460 % 0,000 0,00000000 % 

STM 16 % 0,460 % 0,001 0,00000001 % 

Campari 17 % 0,460 % 0,000 0,00000000 % 

Telecom Italia 86 % 1,151 % 248,461 0,00049838 % 

Moncler 0 % 0,460 % 0,000 0,00000000 % 

Recordati 15 % 0,460 % 0,000 0,00000000 % 

Source: personal elaboration of data from finance.yahoo.com, borsaitaliana.it, 
investing.com, stern.nyu.edu and companies’ consolidated financial statements. 
 

 

3.2.3 Data analysis 

From those results we can be drawn some preliminary conclusions: it is clear there is 

not an optimal capital structure in absolute terms, as it rather depends on other factors, 

such as firstly the industry where the firm operates. The optimal level of leverage 

achieved through this model ranges from 28% (Moncler) to 81% (Telecom Italia), 

showing a wide variety across different industries that is confirmed by the actual 

proportions of debt financing shown by companies in table (3.3). Such industry-specific 

differences in leverage will be then analyzed more in details in the next section, but for 

now it is possible to investigate other interesting implications. 

With regard to the optimal results, the cost of debt appears slightly higher than the risk-

free rate for all the companies (always higher than 0,46% but never reaching the unit) 

thus confirming that when a company achieves its optimal capital structure, the credit 

spread associated to its debt is quite low but never equal to zero; this means the 

component representing default risk is always positive, although it is small, so to 

demonstrate a strong financial health for such firm. At the same time, in optimal 
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conditions the value of the expected costs of financial distress is not zero, but it is 

positive and low through a direct positive correlation with the cost of debt and the 

credit spread, while the distress cost-to-capital ratio is very close to zero in each case. 

A significant implication from the results is the inverse correlation between the optimal 

level of leverage and the asset volatility, which is defined as the rate at which the price 

(and so the value) of an asset move up and down and therefore it encompasses the 

operative risk of the business itself; if the company’s assets are viewed as a portfolio of 

the individual securities within the firm, the standard deviation of their returns gives 

the asset volatility. Several past researches have demonstrated the existence of a non-

linear negative relationship between asset volatility, leverage and default risk, and also 

in Merton model a company’s closeness to the default threshold depends on both the 

expected difference between asset values and debt commitments and the volatility of 

those results: for a given asset value and capital structure, higher expected asset 

volatility implies a greater probability that future asset values will not be able to cover 

debt obligations, hence it is correlated with a larger likelihood to default which in turn 

increases with greater levels of indebtedness (Correia, Kang, Richardson, 2017). 

With regard to this analysis, would be expected a negative relationship between asset 

volatility and optimal leverage ratio, as a company whose asset returns are less volatile 

(meaning its operating risk is lower) can afford a higher level of indebtedness. Such 

theory is then confirmed by the results from this sample, where companies with lower 

asset volatility show a higher optimal leverage. 

 

Table 3.4: Relationship between optimal leverage ratio and asset volatility for the 

companies of the sample 

COMPANY OPTIMAL LEVERAGE COST OF DEBT 𝑨𝑺𝑺𝑬𝑻 𝑽𝑶𝑳𝑨𝑻𝑰𝑳𝑰𝑻𝒀 

Enel 75 % 0,474 % 6,37 % 

Eni 60 % 0,502 % 12,06 % 

Fiat Chrysler 60 % 0,479 % 11,49 % 
Atlantia 71 % 0,469 % 7,37 % 

Tenaris 35 % 0,608 % 27,66% 
STM 30 % 0,624 % 32,21 % 

Campari 45 % 0,490 % 18,55 % 
Telecom Italia 81 % 0,468 % 4,54 % 

Moncler 28 % 0,594 % 33,56 % 

Recordati 34 % 0,486 % 25,00 % 
Source: data collection from Tables 3.1 and 3.2 
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So, this model shows that the optimal capital structure is primarily correlated to the 

asset volatility (which in turns widely vary, depending on the reference industry, the 

business undertaken and peculiarities of both), but anyway the small and positive value 

of both cost of debt and expected costs of distress mean that even in conditions of 

perfect creditworthiness there is some probability of default, as it should be whenever a 

company issues an instrument of debt financing. Lastly, the proportion of the optimal 

value of distress costs to the firm value is roughly approximated to zero, confirming the 

large majority of researches in this field. Although the use of very large companies such 

as those included in our sample might be likely to somehow bias the results (the impact 

of distress costs and the credit spread should be certainly higher for smaller firms), 

these conclusions seem quite robust, as they confirm the general thoughts and 

achievements developed by the literature explained so far in the previous chapters. 

With regard to the actual results, half of the firms are quite close to the Merton model 

predictions in terms of leverage (Enel, Eni, Fiat Chrysler, Atlantia and Telecom Italia), 

but some of them show a value of both credit spread and expected costs of distress 

strongly approximated to zero, similarly to the other companies that are highly 

underleveraged with respect to their optimal capital structure. The only three 

overleveraged firms (Fiat Chrysler, Atlantia and Telecom Italia) exhibit a quite higher 

cost of debt and larger costs of financial distress, thus demonstrating that when a 

company overcomes its optimal level of indebtedness, the consequent increase in credit 

spread and default risk is more than proportional under the classic Trade-Off Theory. 

Of course, this model offers a simplistic approach of how the capital structure can be 

optimized under the Trade-Off framework, in which are considered only the interest tax 

shields and the expected costs of distress as, respectively, the benefits and costs of debt. 

The variances registered with respect to the actual results should encompass other 

factors able to shape the capital structure according to all the other theories previously 

mentioned. 

 

 

 

3.3 Variances analysis 
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In this section will be made a qualitative analysis on the results collected from the 

implementation of Merton model on the companies of this sample in order to 

understand why their optimal leverage ratios vary among them, and why they differ 

from their actual levels of indebtedness. This analysis must be conducted by keeping in 

mind the differences across their reference industries, the specific peculiarities and 

strategies of firms, and their financing choices related to the events occurred to them. 

 

 

3.3.1 Why the leverage ratio vary 

The ten firms from the sample have registered strong differences among their levels of 

leverage, both in optimal and actual terms, which can be related to several factors. 

First of all, the companies come from ten different industries: some of them are similar, 

while others are pretty different among each other; such industry-specific factors are 

helpful to give a preliminary explanation about the variances exhibited. An ideal 

leverage ratio should be around 50%, as it means that no more than half of the 

company’s assets are financed by debt, thus demonstrating a strong creditworthiness 

and financial health. However, although it might mean larger potentiality for default 

risk, a higher debt-to-capital ratio is usual for certain industries and it is even a good 

signaling of a well-performing business. For example, the financial sector leads all the 

other industries with regard to the indebtedness, but its high average debt-to-capital 

ratio might be misleading because banks and other financial institutions typically 

borrow money at a low rate to lend capital at a higher rate, earning a profit on the 

resulting spread. However, the analysis of this thesis has been focused only on 

industrial firms, and the first fact that needs to be considered when comparing leverage 

across different industries is the level of capital requirements: indeed, the proportion of 

debt financing varies significantly from one sector to another, and even between 

different firms within a given industry because of different levels of capital intensity. 

The most capital-intensive industries require large amounts of financial resources to 

produce goods or services and carry their businesses, such as the telecommunications 

sector, the public utilities, heavy manufacturing industries or the energy sector: those 

companies typically require large initial investments that generate high fixed cost, but 

also the necessary maintenance, upgrades and expansion of service areas need 

additional capital expenditures that contribute to maintain substantially high the level 
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of company’s assets over all the business life-cycle. For instance, also chemical and 

pharmaceutical firms bear large fixed costs and R&D expenditures to finance large 

production units, whereas fashion companies, wholesalers or service industries are 

usually less capital-intensive, which in turn is generally reflected in lower levels of 

leverage, everything else being equal.  

 

Image 3.4: Most leveraged industries over the last decade 

 

(Image source: Donheiser, 2018) 

 

Closely related to the reference industry is the debt sustainability of the business itself, 

hence considering whether the nature of the business allows to manage a large amount 

of debt. For example, utilities companies typically earn a stable amount of income, since 

the demand for their services remains relatively constant regardless of the overall 

economic conditions and cycles; moreover, most public utilities operate as virtual (or 

actual) monopolies in the local regions where they do business, so they do not fear the 

entrance of new competitors into the marketplace and they can bear larger amounts of 

debt with lower risk exposure than a business whose revenues are more subject to 

price fluctuations because of external factors (Saint-Leger, 2018). 

However, the debt sustainability of the business does not only depend on the company’s 

reference industry, but it is especially affected by the asset volatility: if the firm is 
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subjected to a given business uncertainty (reflected in its asset volatility) and faces 

significant costs of financial distress, the leverage will be chosen by managers 

accordingly, given the negative relationship between leverage and asset volatility 

suggested by the Trade-Off Theory and explained in the previous section (Choi, 

Richardson, 2016). 

Moreover, taking inspiration from the Pecking-order Theory, companies might be 

pushed to use more debt financing because of earnings restraints: if a firm is susceptible 

to higher profitability fluctuation, it might often suffer lack of retained earnings from 

operations and be forced to resort more on leverage, as it often happens to airline 

companies, that are historically considered to be one of the highest leveraged 

industries. So, the earnings volatility is another reason beyond the capital structure 

choices made by company and it is strongly correlated with the cyclicality of the 

business: if company’s profits are more likely to fluctuate accordingly to the general 

trends of the global economy, or even to a larger seasonality of revenues, the earning 

profitability is consequently enhanced (sapling.com). 

Lastly, should be recalled from the first chapter all the capital structure theories 

associated with factors such as the agency costs or the information asymmetries: 

despite the industry’s level of capital requirements, the management might choose a 

different level of indebtedness because of asset substitution effects, other agency issues 

or because it want to provide the market with certain signals. Linking with that, the 

signaling theory of credit rating suggests that companies sometimes choose to under-

leverage their capitals structure because they might fear an excessive worsening of 

their credit rating released by rating agencies, thus increasing their difficulties to access 

external financing when it will be more needed in the future. 

 

 

3.3.2 Overleveraged firms 

In this paragraph will be now analyzed those companies who appear overleveraged 

with respect to their optimal capital structure calculated through our model. 

The company with the overall highest cost of debt is Fiat Chrysler Automobiles N.V., a 

leading automotive manufacturer, and the peculiarities of its industry give a 

preliminary explanation of its high leverage. The automotive sector requires large fixed 

costs throughout the whole business life for the implementation, maintenance and the 
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expansion of the large scale production of vehicles, thus leading to a continuous 

employment of huge financial resources; since the use of vehicles is widespread, this 

sector has also generally been subject to cyclical demand and tends to reflect the overall 

trend of the global economy, often amplifying its effects (the equity beta is indeed equal 

to 1,09) while additional factors such as fluctuations in prices of raw materials and fuels 

could have a certain impact on the automotive companies’ operating results and 

financial condition. Fiat Chrysler faces a strong competition within its sector and needs 

a constant renewal of product offerings through frequent launches of new models 

incorporated with innovative technologies; for this reason, over the last years the group 

has needed a significant rise in investments, especially in its main marketplace of U.S.A., 

which has required to increase an already significant level of indebtedness, making Fiat 

Chrysler as the most leveraged company in the automotive sector and reducing its 

flexibility in seeking financial resources, so that some of the group’s companies have 

increased the requirement of debt covenants and have been restrained to incur 

additional debt and make certain investments, among other things (fcagroup.com). 

However, the dominating position in the automotive sector has been consolidated 

throughout the decades during which the group has operated, leading to a lower level of 

operating risk with respect to most competitors, which has contributed to maintain a 

high level of leverage. The cyclicality of automotive industry’s demand also means a 

potential for earnings fluctuation which is often reflected in a negative working capital: 

in order to maintain acceptable levels of liquidity to run the day-to-day operation and 

meet debt obligations, the group needs to maintain a considerable proportion of debt 

financing, because any actual or perceived limitations of liquidity may weaken the 

ability or willingness of counterparties to do business with the entity. 

Anyway, Fiat Chrysler has partially de-leveraged its balance sheet during 2018, as it is 

confirmed by the upgrade on its debt rating made by Moody’s from “stable” to “positive” 

(affirming a Ba2 rating), thanks to the improvement of the group’s operating 

performance and cash flow generation, as well as to the intention to create a captive 

finance subsidiary fully owned in the USA, that would be strategically positive with 

respect to the group’s competitors in the North America. In doing that,  the group shows 

its intention to gradually move back to its optimal level of leverage by following Myers’ 

pecking order of financing instruments, as the cash flow generation from operations is 

considered by both Fiat Chrysler’s managers and external analysts as the most 
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important and sustainable way of financing for the entity, followed by the issuance of 

debt instruments and credit lines, while the entity’s capitalization has remained 

conservative relative to its asset risk and it is avoided any unanticipated dividend 

payout (moodys.com). 

Another overleveraged firm from the sample is Atlantia S.p.A., which is an Italy-based 

company globally active and engaged in the construction and development of toll roads 

and airport management; more specifically, the firm operates in five segments: Italian 

motorways, Overseas motorways, Italian airports, Overseas airports, and other 

activities, including infrastructure-related services, such as engineering, maintenance 

and electronic payment services provided through the group’s subsidiaries. The core 

business is focused on the motorway activities in which Atlantia is the global leader 

through the management of more than 14.000 kilometers of toll motorways under 

concession in 16 countries, while the airport activities involve the operation of airports 

in Italy and France. 

Similarly to the automotive sector, also the building products and heavy construction 

industry is highly capital-intensive, requiring companies to bear large fixed costs and 

continuously high capital expenditures for the maintenance and improvements of 

products and services. Atlantia has become the leader of its industry also thanks to a 

robust financial and patrimonial condition, in which the capital-intensive nature of his 

reference sector and its pretty low asset volatility has allowed to maintain a consistent 

level of indebtedness; however, during 2018 the group has substantially increased its 

leverage because of the acquisition of Abertis Group, which has let Atlantia to 

consolidate its leading position in the global toll roads and infrastructure industry but it 

also increased its level of leverage with respect to the optimal condition, as it can be 

shown in the image 3.5 (atlantia.it). 
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Image 3.5: Change in Atlantia’s net debt during 2018 

 

(Image source: atlantia.it) 

 

The 60% of takeover has been funded by the issuance of debt, while the remaining 40% 

has been provided through an equity contribution from shareholders, which will be 

partially compensated by the sales of minority stakes, the planned disposals of some 

noncore assets, and the exploitation of some synergies from the joint operation of assets 

in overlapping regions; this reflect Atlantia’s typically prudent risk management in 

avoiding the issuance of new shares, following the Pecking Order Theory. 

Such acquisition has been the main reason for which the company has increased its 

overall cost of debt and both Moody’s and Standard & Poor’s have rated as “negative” 

the outlook of its debt, despite the rating agencies’ still high expectations that Atlantia 

could effectively manage the decline in its credit ratios: the group has always benefited 

from a stable and high profitability over time, as well as its liquidity is supported by 

well-established relationships with banks, generally high standing in capital markets, 

and effective risk management. The combination of disposals, synergies, and strong 

growth of the consolidated group's cash flows derived from the acquisition of Abertis is 

probably going to strengthen Atlantia’s competitive position and to allow a quick de-

leveraging of its capital structure (autostrade.it). 

The last overleveraged firm resulting from our model is Telecom Italia S.p.A., one of 

the biggest companies in the telecommunications industry, which is another 

significantly capital-intensive sector characterized by substantially high costs required 
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to invest in both hardware and software innovative infrastructures across all the 

multiple segments and business areas of the whole telecommunications sector, and to 

continuously improve their networks to steal costumers from competitors. As a 

consequence, the industry is highly competitive and even the biggest companies might 

suffer a decline in their incomes and market share in few years, thus leading to the 

strong necessity to constantly improve their offerings and change their business 

models. This is a remarkable peculiarity of this sector, where the increasing need for 

telecommunication services let persist the global demand, regardless the general trends 

of the world’s economy, but individual players can rise and fall quite quickly, as 

technological advances or some aggressive M&A transactions might induce the decline 

of big companies in a relatively little time, despite the low earnings volatility generally 

associated to this industry (telecomitalia.com). 

Given this picture, it is not surprising to observe a high optimal leverage for 

telecommunication firms, but Telecom Italia’s indebtedness has been enormous over 

the last twenty years, reaching a ratio between net debt and EBITDA even larger than 

3,5 in 2018. Telecom Italia was born as a publicly-owned company and it was one of the 

most florid during 90s, but since its privatization in 1997 it has been subjected to 

several hostile takeovers founded through high financial leverage; in particular, in 1999 

the group was the target of the biggest leveraged buyout transaction ever occurred in 

Italian history, in which Telecom Italia was forced to bear the total amount of liabilities 

of the acquiring company, thus increasing even more its leverage. Since then, the 

company suffered other similar transactions and continued to make considerable 

profits, but the necessity to repay the consistent debt obligations and to distribute 

dividends to the owners prevented the company to grow more and to reduce its 

massive indebtedness, which has instead grown more and more, but the bankruptcy has 

been avoided only through the reduction of strategic investments, the disposal of core 

assets and subsidiaries and the fire of thousands of employees (Decina, 2016). 

This corporate example can be related to the agency costs models for capital structure, 

where the majority shareholders has often addressed the (not always independent) 

management to pursue actions in their best interests, relieving the consequences of 

their actions to the company itself and therefore to the minority shareholders, as the 

extreme equity volatility resulting from those takeovers have often turned in huge 

losses for them, corresponding to large profits for the biggest owners; moreover, the 
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frequent changes in senior management have hindered the ability to execute any 

strategy actually oriented toward the long-term growth. As a consequence, Telecom 

Italia’s rating has always been severe, and also in 2018 the group has not been able to 

de-leverage its balance sheet as it was planned at the beginning of the year, while the 

significant investments made to acquire the rights to dispose of the new 5G frequency 

recently developed have maintained an extremely high level of leverage. For this reason, 

Telecom Italia’s cost of debt has remained higher than the optimal and the rating 

agencies have maintained a negative outlook, especially because of the increasing 

competitiveness the company has to face, the expectations of revenues decline and the 

continued need for capex investments, which have restricted the amount of cash flows 

available and the ability to de-leverage the balance sheet (repubblica.it). 

 

 

3.3.3 Underleveraged firms 

After the analysis of the overleveraged companies, now will be evaluated those firms 

that are resulted underleveraged from this model. 

The first company is Campari-Milano S.p.A., the world’s sixth-largest firm in the 

premium-spirits sector of the beverage industry, with leading positions in Europe and 

the Americas thanks to a strong geographical diversification and a wide portfolio of 

profitable spirit brands. The beverage industry is a mature sector including both 

nonalcoholic and alcoholic products, and it has highly evolved over the last few decades 

in terms of product quality, constant introduction of innovative products and packaging 

solutions and requirements of high orders, as the global demand is somewhat inelastic 

across expansion and recession periods. The optimal level of leverage achieved through 

the Merton model for Campari revolves around 45 %, due to a lower capital-intensity 

nature of the beverage industry and a medium asset volatility 

(marketresearchreports.com). 

Campari is one of the brightest companies in our sample with regard to capital 

structure: the group has been always established as a solid brand, but especially during 

the last three years has registered outstanding results in terms of both operative 

margins and financial strength. By seizing favorable market conditions, Campari had 

carried out some important liability management actions aimed at reshaping its debt 

structure, reducing the amount of interest expenses and lengthening debt maturities, 

https://www.marketresearchreports.com/
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following a strategy mainly focused on the organic generation of operating cash flows; 

since 2016, the group has doubled its level of earnings, strongly reduced its short-term 

indebtedness and increased its liquidity through the higher profitability registered and 

the sale of some no-strategic businesses, thus substantially improving its net financial 

position (camparigroup.com). 

Therefore, Campari seems to follow the Pecking Order Theory’s view, by relying on 

internally generated equity as primary source of funding, then on medium/long-term 

debt instruments; this is confirmed also by considering that the net payout per single 

dividend is increased, but the overall dividend payout-ratio has highly reduced (19,3% 

in 2018 against 35,4% in 2014) and the last equity issuances is back at 2010. Another 

management’s aim is probably signaling to markets a financial solidity, in order to 

attract more potential investors and increase the market capitalization. Those positive 

results have been confirmed by rating agencies that have maintained the Campari’s 

rating as “BBB” with a stable outlook: this substantially reflects the sustained 

improvement of the group’s credit metrics over the last years and the overall financing 

policy oriented towards the achievement of a balanced and prudent capital structure, 

the mitigation of liquidity risk and the maintenance of a relatively low cost of debt, as it 

is also confirmed by the implementation of Merton model (crifratings.com). 

Another company is Tenaris S.A., a leading global manufacturer in the steel industry 

through the supply of steel pipe products and related services for the global energy 

industry and for other industrial applications across the world; in particular, the group 

operates in a highly competitive marketplace where are required the development of 

specific skills and considerable investments in manufacturing facilities, as well as the 

costs to comply with the legislation about energy and environment across all the world. 

Moreover, the steel industry’s major consumer is the oil and gas industry, so, like its 

competitors, Tenaris’s profits are highly sensitive to the fluctuation in oil and gas prices 

that have always shown a strong volatility. Therefore, it is easy to understand that 

Tenaris’ prices and revenues are affected by several factors, hence the optimal capital 

structure should not be too leveraged because the highly capital-intensive nature of 

industry is counterbalanced by a quite large asset volatility and operating risk 

(ir.tenaris.com). 

However, Tenaris shows a relatively low level of leverage compared to the optimal one 

of its industry: this is mainly due to its historical willingness to maintain a conservative 
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capital structure in order to not suffer the heavy consequences of an excessive 

indebtedness during negative trends in the economy. As a matter of fact, despite its 

considerable volatility of assets, Tenaris has achieved to successfully adapt its cost and 

capital structure during the most recent oil and gas downturn on 2014, by maintaining 

low leverage ratios, high profitability metrics and positive operating cash flows. This 

strong credit profile has been obtained also through a geographically well diversified 

portfolio of production facilities, which is able to reduce its exposure to any single 

market and, consequently, to the overall business risk. As a result of these consistently 

robust credit metrics, the group is usually given a positive rating also in periods of 

downturn, as rating agencies appreciate Tenaris’s conservative financial policies 

oriented towards managing its liquidity and capital resources to ensure adequate 

flexibility to manage its planned capital spending programs, to service its debt and to 

effectively address short-term changes in such volatile business conditions. Moreover, 

given its historical track record, the group has plenty of leverage capacity and its 

partner banks are not usually reluctant in offering considerable amounts of financing at 

short notice. This strong attention to ratings assigned, together to the willingness to 

build long-term relationships with financial intermediaries, also shows that Tenaris is 

probably focused on sending signals to capital markets about its solid creditworthiness 

also in negative periods, so to improve their perception about the company’s solidity 

and increase the easiness in accessing external financing, as states the signaling theory 

(reuters.com). 

Especially in 2018 the group has achieved outstanding results in terms of margins and 

compliance with all of its debt covenants, thus consolidating its financial position which 

has result in an “A-“ credit rating and a positive outlook affirmed by Fitch Ratings 

(cbonds.com). 

A similar analysis can be made for STMicroelectronics N.V., which is a global leader in 

the semiconductor market of the technological industry, whose product portfolio 

addresses four broad markets: automotive, industrial, personal electronics and 

communications equipment, computers and peripherals. Again, the semiconductor 

industry is characterized by an intense competition, high fixed costs associated with 

large capital requirements and a strongly cyclical nature due to both global economic 

conditions and industry-specific issues. STM’s investments are generally higher 

compared to other competitors, as a result of its choice to maintain control of a large 
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portion of its manufacturing technologies and capabilities without outsourcing, so that 

are required significant capital expenditures to maintain and upgrade such facilities in 

the long run in order to support key strategic initiatives. 

Despite such large need for funding, the optimal level of indebtedness remains medium 

because the cyclical downturns to which the semiconductor industry is subjected 

increase the overall business risk, which is reflected in a relatively high asset volatility. 

Moreover, STM seems to prefer equity financing because are relatively frequent equity 

issuances and stock repurchases, probably in order to signal to investors that markets 

are undervaluing their stocks, so to try to increase the company’s market capitalization. 

STM seeks for debt financing only when the market conditions are pretty favorable, and, 

more important, it has implemented over time a series of collaborations with other 

semiconductor industry companies, research organizations, universities, customers and 

suppliers in order to obtain several benefits such as the sharing of costs, reductions in 

their own capital requirements and the acquisitions of technical know-how. So, 

similarly to what occurs with Tenaris, all of these factors let understand that STM 

adopts conservative financing policies oriented towards the maintenance of a solid 

financial position and a relatively low cost of debt, especially through the generation of 

considerable cash flows from operations. This overview is confirmed by a stable outlook 

assigned by Moody’s, Standard & Poor’s and Fitch Ratings in 2018, when the group has 

reported very profitable results (investors.st.com). 

A company coming from a completely different industry is Recordati S.p.A., an Italian 

leader in chemical and pharmaceutical sector that is particularly specialized in the 

research and development of innovative drugs for rare diseases, finding in this niche a 

profitable opportunity fully exploited over time. Nowadays the pharmaceutical 

operations represent 97% of group’s total revenues and are carried out in several 

countries and markets across the whole world. Such  direct presence in these markets 

has been progressively extended mainly through the acquisition of existing commercial 

organizations with the aim of supporting proprietary drugs as well as through multi-

territorial licenses to local products (recordati.com). 

The pharmaceutical industry does not require the same level of capital intensity of the 

heavy manufacturing sectors, however it needs considerable amounts of resources 

especially for research and developments activities and for licenses for distribution. 

Some researchers have shown that pharmaceutical companies have increased their 
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ratio of intangible assets to productive capital and cash, implying that they rely more on 

rent-generating assets rather than their productive capacity in order to generate 

profits; at the same time, to bear the higher costs the financial leverage of 

pharmaceutical companies has also increased over the years (Baranes, 2017). 

However, Recordati has always achieved to maintain relatively low its level of 

indebtedness, following several peculiarities of the Pecking Order Theory: the group has 

put in place a sustainable and profitable business mostly characterized by an 

appreciable ability to generate net earnings, which have been more than doubled from 

2011 to 2017; as a consequence, the company’s market capitalization has highly risen 

and the group time by time has increased its dividend payouts and made share 

repurchases to exploit the huge rise in stock value (as shown by the image below), thus 

signaling to capital markets the forecast of future positive results. 

 

Image 3.6: Recordati’s stock value trend over the last 5 years 

 

(Image source: educazionefinanziaria.com) 

 

The Enterprise Value/EBITDA, which measures the ratio between the firm market value 

net of debt and the capacity to generate free cash flows, is around the double of the 

average value of pharmaceutical industry; given such strong generation of internal 

equity, Recordati has always decided to maintain a prudent leverage. This has been a 

wise choice because nowadays banks and financial intermediaries are less willing to 

grant loans to pharmaceutical companies, so the external growth would be surely more 

struggling for a company like Recordati (Marsilio, 2018). 
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Also for such willingness to not increase its leverage for competing more with the 

biggest global pharmaceutical companies, during 2018 Recordati decided to sell the 

51,8% of his shares (originally belonging to Recordati family, while the remaining 

shares are widespread in capital markets) to the private equity fund CVC Capital 

Partners. This acquisition has been favored by the positive outlooks always released by 

rating agencies, which have always appreciated the strong credit position and ability to 

generate free cash flows of the entity (moodys.com). 

Therefore, it might also be that Recordati has never wanted to increase its indebtedness 

also to receive favorable ratings from agencies and appear more attractive not only to 

individual investors in capital markets, but also to potential buyers.  

Another company coming from a particular industry is Moncler S.p.A., an Italy-based 

company engaged in fashion industry which designs, produces and distributes clothing 

and accessories through its own brand. The fashion industry has some peculiarities: 

first of all it does not require huge capital investments in tangible assets like 

manufacturing sectors, focusing more on the importance of brand and other intangible 

assets in order to shape the value proposition in consumers’ minds. Moreover, since the 

demand for luxury clothes naturally reflects the overall trends of the economy, this 

sector suffers for a certain degree of cyclicality and, consequently, the earnings volatility 

is quite high. These peculiarities contribute to maintain a relatively low optimal 

leverage in fashion industry, which is usually characterized by high gross margins and 

huge amounts of liquidity to cover debt obligations, especially within the Italian market 

(monclergroup.com). 

Moncler shows a current leverage ratio smaller then the optimal one, due to the 

implementation of a financial policy strongly aimed at de-leveraging its balance sheet 

through the extinction of most long-term debts and the use of certain credit policies that 

limit the overall exposition with banks and financial institutions: as a result, the debt-to-

equity ratio has moved from 143,7% to 9,4% over the last 5 years, while the EBIT is 

perfectly able to cover the amount of interest expenses. This policy is probably due to 

the willingness to improve its credit ratings and the overall outlook with respect to the 

other competitors, as the luxury industry is highly competitive and most of Moncler’s 

competitors (such as Armani, among the others) already benefit from huge liquidity 

resources and high-value ratings (proiezionidiborsa.it). 
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3.3.4 A particular case: firms from energy sector 

Lastly, this paragraph concludes the analysis by evaluating two companies from this 

sample operating in two similar industries with a focus on the same field, the energy 

sector. 

The first one is Enel S.p.A., the largest Italian electricity provider and ranked among the 

leading energy companies of European and Latin American markets; it was born as a 

public owned company, but it was later privatized and listed in capital markets in 1992, 

with the Italian government as the largest shareholder owning 23,6% of shares. Enel 

operates in the public utilities industry, which encompasses all companies whose core 

business involves producing, generating or distributing the basic utilities: gas, 

electricity and water. Utilities companies typically offer products and services 

considered to be essential and not easily replaceable: therefore, the demand for their 

regulated services usually exhibits low cyclicality. In this industry companies are 

usually monopolistic that operate through exclusive concession to serve a specified 

territory, in exchange for the obligation to serve all customers in that area and comply 

with the regulation of its operations, hence those firms are generally shielded from 

direct competition and face low asset volatility. As a consequence, utilities companies 

usually earn large and stable amounts of income with low fluctuations in profitability, as 

revenue growth is expected to generally match GDP when economic conditions are 

positive. The utilities industry is also highly capital-intensive, so their firms often carry 

large levels of debt as their operations require consistent and periodic capital 

expenditures in infrastructures; however, they also have a huge amount of equity 

investment because they are such "bedrock" stocks, as they are included in the 

investment portfolio of many funds and individual investors (spglobal.com). 

This analysis perfectly fits also for Enel: given the nature of its industry, its level of 

indebtedness is expected to be particularly high without facing a substantial credit risk, 

as it can count on stable levels of profitability and huge market capitalization. Enel’s 

current leverage ratio is slightly lower than the optimal one, probably due to its 

intention to improve its credit rating from the last years: indeed, at the beginning of 

2019 the major rating agencies have turned Enel’s outlook from stable to positive, 

especially because of its progress in de-leveraging, as the net financial debt has 

increased in 2018 but it has more than proportionally compensated by the generation 

of free cash flows from operations; moreover, were evaluated also the excellent results 
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in all the economic-financial indicators and the increasing international diversification 

that helps reduce the earnings volatility (moodys.com). 

A similar analysis can be made for Eni S.p.A., a leading company engaged in oil and gas 

industry that sells gas, electricity and oil products in both European and extra-European 

markets, covering 43 different countries. Oil and gas sector is one the biggest industries 

in the world and, similarly to the utilities industry, it is one of the sectors known to be 

largely capital-intensive and leveraged; for this reason, high leverage ratios are usually 

tolerable in this sector, though indebtedness and overall profitability are strongly 

correlated to the oil and gas prices, which dramatically dropped during the 2007-09 

global recession thus causing a persistent rise in the leverage of oil companies since 

then, as well as the bankruptcy of some of them. Therefore, the oil and gas industry is 

reasonably considered to be strongly cyclical and with the highest default risk for 

incumbent firms if debt is not managed well or if the global economic conditions result 

in downturns and let oil prices drop consistently: when the crude’s price hit lows, the 

industry’s overall earnings often turn negative, as it shown by the image 3.7 (Karim, 

Syed-Noh, Zaid, 2017). 

 

Image 3.7: Volatility of leverage ratios in oil and gas industry 

 

(Image source: Smith, Distenfeld, 2018) 

 

Given such strong correlation with macroeconomic factors, companies from oil and gas 

industry usually bear higher asset volatility and larger expected costs of financial 

distress than utilities; this is confirmed also by this model, where Eni has a slightly 

lower optimal leverage ratio than Enel, but its asset volatility, cost of debt and distress 

expenses are more than the double, reflecting the larger overall risk. 
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In its challenging scenario, Eni has remained one of the strongest leaders: after the oil 

downturn, since 2014 the group began a process of transformation of its business 

model through which it has become more financially sustainable and resilient to the 

volatile context, also facilitated by the recent rise in oil prices. Its strategy guidelines 

concern basically the maximization of cash generation driven by production growth and 

geographical diversification strategy, in order to better manage the earnings volatility 

and reduce the need of debt financing. In this way, the entity seems to prefer Myers’ 

pecking order approach, as the priority is to fund the capital spending with as much 

internally generated cash flows as possible; at the same time, the dividend policy has 

been always suited on the planned capital spending programs and the amount of cash 

flows produced, thus avoiding any sudden distribution of dividends . As a consequence 

of this more prudent financial policy, Eni’s leverage ratio has turned to be the lowest of 

the last 12 years and among the best of the overall industry: it is a bit smaller than the 

optimal ratio, probably due to the necessity of improving its credit ratings that are also 

constrained by the relatively bad Italian sovereign rating and the volatile nature of oil 

and gas prices (moodys.com). 

So, despite the high default risk of the energy sector and the huge capital requirements, 

both Eni and Enel have achieved to build and maintain a strong business model able to 

ensure sustainable results and growth; as a consequence, their leverage ratios are close 

to their optimal values and their expected costs of financial distress are extremely low, 

so the their probability of default is minimized. 
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CONCLUSIONS 

 

 

 

At the end of the analysis made in this thesis it is possible to draw up some conclusions, 

regarding the results obtained and their implications for the literature about capital 

structure and leverage. 

Within the framework of the With-costs-of-leverage method developed by Fernandez, 

the Merton model has been confirmed to be a suitable approach to derive the credit 

spread for a certain company, given its data; in particular, it has empirically proved to 

be an increasing function of the leverage ratio, the probability of default and the asset 

volatility of that firm. Its calculation has allowed the determination of the side effects of 

debt for each debt-to-equity ratio and the consequent optimal leverage ratio for every 

company of the sample, showing an inverse correlation of the latter with the volatility of 

assets: the higher the likelihood that future asset values could be smaller than the 

market value of total liabilities, the lower the convenience for the company to increase 

its indebtedness, thus confirming the previous researches in this field. 

However, the scope of this analysis is a bit restrained, because of the limitations of the 

pure Merton model: the assumptions of constant asset volatility and risk-free rate are 

too simplistic, as well as the complexity of the capital structure (especially the 

liabilities) is probably not entirely considered in the model. As a result of these 

shortcomings, the resulting credit spread, cost of debt and costs of financial distress 

estimated seem to be too small compared to the values usually observed in capital 

markets, especially with regard to the analysis made through the current leverage ratios 

of the firms, in which the cost of debt of some overleveraged companies (such as 

Telecom Italia or Fiat Chrysler) appears actually too low with respect to their actual 

situation. The use of a KMV model specification would have probably been able to 

overcome some of those limitations, but it would have required a pretty larger database 

of companies instead of this sample of ten firms. Moreover, should have underlined that 

the companies analyzed in this thesis are very big entities with some of the highest 

market capitalizations of the FTSI-MIB index, so in reality they have pretty complex 

capital structures not so easy to analyze through a single simplified model. 
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Despite the limitations, this work has provided several interesting implications, also 

confirming some researches previously conducted in these fields regarding the validity 

and boundaries of the Trade-off Theory, under whose framework has been developed 

this analysis. Apart of the already discussed correlation exhibited by the costs of 

financial distress and the optimal leverage ratio with the company’s assets and their 

volatility, it has been further demonstrated that a certain capital structure chosen by a 

firm is not an internal solution, but rather it mostly depends on the states of things and 

external conditions; companies facing lower risks and operating in less cyclical 

businesses will be more likely to benefit from a longer and more stable situation of 

financial health, so they will be allowed to borrow more funds with more easiness. 

Moreover, the analysis made in this thesis has been conceptually developed within the 

static framework of the Trade-off Theory, but can be easily recognized some 

implications of its dynamic approach: if the target debt ratio is enlarged in a 10-15% 

range of optimal values, almost all of the companies from the sample basically fall over 

there, and some examples (like Campari, Moncler, Eni) have demonstrated to tend their 

levels of leverage towards the optimal values in the long-run through de-leveraging 

processes empirically put in place. 

However, despite its robustness, the scope of this analysis has also shown the typical 

limits of the Trade-off Theory: since all the actual leverage ratios currently exhibited by 

the companies from the sample diverge from their optimal values computed through 

the Merton model, the Trade-off Theory is not able to encompass all the factors affecting 

the capital structure, as Myers stated back in 1984 when he developed his “The Capital 

Structure Puzzle”. In particular, the analysis made in this thesis basically confirms most 

of the results discovered by Fama and French in their comparison between the Trade-

off Theory and the Pecking Order Theory conducted in their paper “Testing Trade-off 

and Pecking Order predictions about dividends and debt” (2002). Indeed, also in this 

work has been found out that higher levels of investments (usually led by more capital-

intensive industries) are associated with larger indebtednesses, as stated by both 

theories, while the most profitable companies are often less leveraged, thus 

contradicting the Trade-off Theory; this fact can be due to several reasons, but in this 

sample the main cause was the preference for internally generated equity through the 

organic free cash flows production as primary source of financing, giving credits to the 

Pecking Order Theory. To support this fact, many companies have also shown to adjust 
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their dividend policies with respect to their financial condition, thus demonstrating that 

retaining earnings is generally considered to be one of the most important factors to 

contrast fluctuations in profitability and operating risks.  Moreover, apart of the strong 

empirical relevance of the Pecking Order Theory, also agency costs and informational 

asymmetries have confirmed their impact in capital structure choices, like it can be seen 

in the case of Telecom Italia, as well as even the signaling theory might be taken into 

consideration: the frequency by which the firms from the sample decide to de-leverage 

their balance sheets might be also seen as a willingness to improve their ratings 

released by external agencies, although would be required more specific tests to 

actually prove this fact. 

Anyway, these factors are typically not included in the predictions made within the 

Trade-off Theory’s framework, where the capital structure is just the resulting balance 

between the value of the interest tax shields and the expected value of the costs of 

financial distress. Despite such limitations, however, this theory has provided the 

fundamental steps to achieve the optimal capital structure for any entity, and its 

robustness in corporate finance literature and practice has been proved over the years, 

as also this thesis has further confirmed. 
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