




 

 

43 

43 

If the rights price were greater than this value, investors would want to sell their rights. 

Alternatively, if the rights could be acquired for less than $2.08, there would be an 

opportunity to gain by acquiring the rights at the lower price and exercising them. 

rights.xls: This spreadsheet allows you to estimate the ex-rights price and the value 

per right in a rights issue. 

 

7.10. Rights Issues and Existing stockholders 
 Assume that you own 1,000 shares in Tech Temp, trading at $25 a share, and that 

you receive the rights described in the last illustration. Assume also that due to an 

oversight, you neither exercise the right nor sell it. How much would you expect to lose 

as a result of the oversight? 

a. Nothing; you still own the shares 

b. $416 

c. $2,080 

d. $12,500 

Shelf Registrations 

 Firms that want to raise external financing have to disclose information and file 

the required statements with the SEC before they can issue securities. This registration 

process is costly and time-consuming and is one reason why some firms rely on internal 

financing. In response to this criticism, the SEC simplified its rules and allowed firms 

more flexibility in external financing. Rule 415, which was issued in 1982, allows firms 

to make a shelf registration, in which they can file a single prospectus for a series of 

issues they expect to make over the next two years. 

 Besides making the process less cumbersome, shelf registration also gives firms 

more flexibility in terms of timing, because stock and bond issues can be made when 

windows of opportunity open up. Thus, a firm might make a shelf registration for $200 

million in bonds and make the bond issue when interest rates are at a low point. This 

flexibility in timing also allows firms to open up the process to aggressive bidding from 
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investment banks, reducing transaction costs substantially. Some firms make the issues 

themselves rather than use investment bankers because the process is simpler and faster.  

 Overall, the spreads on new issues, especially for bonds, have been under pressure 

since the passage of shelf registration. In spite of its benefits, however, shelf registration 

is more likely to be used by large firms making bond issues and less likely to be used by 

small firms making equity issues.  

The Trade-Off of Debt 
 Now that we have defined debt and considered how financing choices change as a 

function of where a firm is in its life cycle, we can tackle a fundamental question. Why 

use debt instead of equity? In this section, we will first examine the benefits of using debt 

instead of equity and then follow up by looking at the costs. 

The Benefits of Debt 

In the broadest terms, debt provides two differential benefits over equity. The first 

is the tax benefit: Interest payments on debt are tax-deductible, whereas cash flows on 

equity are not. The second is the added discipline imposed 

on management by having to make payments on debt. Both 

benefits can and should be quantified if firms want to make 

reasonable judgments on debt capacity. 

1. Debt Has a Tax Advantage 

 The primary benefit of debt relative to equity is the 

tax advantage it confers on the borrower. In the United 

States, interest paid on debt is tax-deductible, whereas cash flows on equity (such as 

dividends) have to be paid out of after-tax cash flows. For the most part, this is true in 

other countries as well, though some countries try to provide partial protection against the 

double taxation of dividends by providing a tax credit to investors who receive the 

dividends for the corporate taxes paid (Britain) or by taxing retained earnings at a rate 

higher than dividends (Germany).  

The tax benefits from debt can be presented in three ways. The first two measure the 

benefit in absolute terms, whereas the third measures it as a percentage cost. 

Double Taxation: There is double 

taxation when the same income gets 

taxed twice, once at the entity level 

and once at the individual level. Thus, 

dividends, which are paid out of after-

tax corporate profits, are double-taxed 

when individuals have to pay taxes on 

them as well. 
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 In the first approach, the dollar tax savings in any financial year created by interest 

expenses can be computed by multiplying the interest expenses by the marginal tax 

rate of the firm. Consider a firm that borrows $B to finance it operations, on which it 

faces an interest rate of r percent, and assume that it faces a marginal tax rate of t on 

income. The annual tax savings from the interest tax deduction can be calculated as 

follows: 

Annual Interest Expense Arising from the Debt = rB 

Annual Tax Savings Arising from the Interest Payment = trB 

 In the second approach, we can compute the present value of tax savings arising from 

interest payments over time. The present value of the annual tax savings can be 

computed by making three other assumptions. The first is that the debt is perpetual, 

which also means that the dollar savings are a perpetuity. The second is that the 

appropriate discount rate for this cash flow is the interest rate on the debt, because it 

reflects the riskiness of the debt. The third is that the expected tax rate for the firm 

will remain unchanged over time and that the firm is in a tax-paying position. With 

these three assumptions, the present value of the savings can be computed as follows: 

Present Value of Tax Savings from Debt = trB/r = tB 

= Marginal Tax Rate * Debt 

Although the conventional view is to look at the tax savings as a perpetuity, the 

approach is general enough to be used to compute the tax savings over a shorter 

period (say, ten years.) Thus, a firm that borrows $100 million at 8 percent for ten 

years and has a tax rate of 40 percent, can compute the present value of its tax savings 

as follows: 

Present Value of Interest Tax Savings = Annual Tax Savings (PV of Annuity) 

= (0.08 * 0.4 * $100 million) (PV of Annuity, 8%, 10 years) = $21.47 million 

When asked to analyze the effect of adding debt on value, some analysts use a 

shortcut and simply add the tax benefit from debt to the value of the firm with no 

debt: 

Value of Levered Firm with Debt B = Value of Unlevered Firm + tB 
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The limitation of this approach is that it considers only the tax benefit from borrowing 

and none of the additional costs. It also yields the unrealistic conclusion that firm 

value always increases as you borrow more money. 

 In the third approach, the tax benefit from debt is expressed in terms of the difference 

between the pretax and after-tax cost of debt. To illustrate, if r is the interest rate on 

debt, and t is the marginal tax rate, the after-tax cost of borrowing (kd) can be written 

as follows: 

After-Tax Cost of Debt (kd) = r(1 – t) 

This is the familiar formula used for calculating the cost of debt in the cost of 

capital calculation. In this formula, the after-tax cost of debt is a decreasing 

function of the tax rate. A firm with a tax rate of 40 percent, which borrows at 8 

percent, has an after-tax cost of debt of 4.8 percent. Another firm with a tax rate 

of 70 percent, which borrows at 8 percent, has an after-tax cost of debt of 2.4 

percent.  

Other things remaining equal, the benefits of debt are much greater when tax rates are 

higher. Consequently, there are three predictions that can be made about debt ratios 

across companies and across time.  

• The debt ratios of entities facing higher tax rates should be higher than the debt ratios 

of comparable entities facing lower tax rates. Other things remaining equal, you 

would expect German companies that face a 38.5 percent marginal corporate tax rate 

to borrow more money than Irish companies that face a 12.5 percent marginal 

corporate tax rate. 

• If tax rates increase over time, we would expect debt ratios to go up over time as well, 

reflecting the higher tax benefits of debt.  

• Companies with large net operating losses carried forward should get far less in tax 

benefits from debt than firms without these net operating losses.  

There is a data set online that summarizes by sector the effective tax rates of firms. 

 

7.11. Net Operating Loss Carryforward and Tax Benefits 
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You have been asked to assess the after-tax cost of debt for a firm that has $2 billion in 

net operating losses to carry forward, and operating income of roughly $2 billion this 

year. If the company can borrow at 8 percent, and the marginal corporate tax rate is 40 

percent, the after-tax cost of debt this year is 

8 percent. 

4.8 percent. 

What would your after-tax cost of debt be next year? 

2. Debt May Make Managers More Disciplined 

 In the 1980s, in the midst of the leveraged buyout boom, a group of practitioners 

and academics, led by Michael Jensen at Harvard, developed and expounded a new 

rationale for borrowing, based on improving firms’ efficiency in the utilization of their 

free cash flows. Free cash flows represent cash 

flows made on operations over which managers 

have discretionary spending power—they may use 

them to take projects, pay them out to 

stockholders, or hold them as idle cash balances. The group argued that managers in 

firms that have substantial free cash flows and no or low debt have such a large cash 

cushion against mistakes that they have no incentive to be efficient in either project 

choice or project management. One way to introduce discipline into the process is to 

force these firms to borrow money, because borrowing creates the commitment to make 

interest and principal payments, increasing the risk of default on projects with 

substandard returns. It is this difference between the forgiving nature of the equity 

commitment and the inflexibility of the debt commitment that have led some to call 

equity a cushion and debt a sword. 

 The underlying assumptions in this argument are that there is a conflict of interest 

between managers and stockholders and that managers will not maximize shareholder 

wealth without a prod (debt). From our discussion in Chapter 2, it is clear that this 

assumption is grounded in fact. Most large U.S. corporations employ managers who own 

only a very small portion of the outstanding stock in the firm; they receive most of their 

Free Cash Flows (Jensen’s): The free 

cash flows referred to here are the 

operating cash flows after taxes but before 

discretionary capital expenditures. 
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income as managers rather than stockholders. Furthermore, evidence indicates that 

managers at least sometimes put their interests ahead those of stockholders. 

 The argument that debt adds discipline to the process also provides an interesting 

insight into management perspectives on debt. Based purely on managerial incentives, 

the optimal level of debt may be much lower than that estimated based on shareholder 

wealth maximization. Left to themselves, why would managers want to burden 

themselves with debt, knowing full well that they will have to become more efficient and 

pay a larger price for their mistakes? The corollary to this argument is that the debt ratios 

of firms in countries in which stockholder power to influence or remove managers is 

minimal will be much lower than optimal because managers enjoy a more comfortable 

existence by carrying less debt than they can afford to. Conversely, as stockholders 

acquire power, they will push these firms to borrow more money and, in the process, 

increase their stock prices. 

Do increases in debt lead to improved efficiency and higher returns on investments? 

The answer to this question should provide some insight into whether the argument for 

added discipline has some basis. A number of studies have attempted to answer this 

question, though most have done so indirectly.  

• Firms that are acquired in hostile takeovers are generally characterized by poor 

performance in both accounting profitability and stock returns. Bhide, for instance, 

noted that the return on equity of these firms is 2.2 percent below their peer group, 

whereas the stock returns are 4 percent below the peer group’s returns.21 Although 

this poor performance by itself does not constitute support for the free cash flow 

hypothesis, Palepu presented evidence that target firms in acquisitions carry less debt 

than similar firms that are not taken over.22  

                                                
21 Bhide, A., 1993, Reversing Corporate Diversification, in The New Corporate Finance- Where Theory 
meets Practice, ed. D.H. Chew Jr., McGraw Hill.  
22 Palepu, Krishna G., 1986,  Predicting Takeover Targets: A Methodological And Empirical Analysis, 
1986, Journal of Accounting and Economics, v8(1), 3-35. 

Leveraged Recapitalization: In a 

leveraged recapitalization, a firm 

borrows money and either buys back 

stock or pays a dividend, thus 

increasing its debt ratio substantially. 
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• There is evidence that increases in leverage are followed by improvements in 

operating efficiency, as measured by operating margins and returns on capital. Palepu  

presented evidence of modest improvements in operating efficiency at firms involved 

in leveraged buyouts.23 Kaplan  and Smith  in separate studies, also found that firms 

earn higher returns on capital following leveraged buyouts.24 Denis and Denis 

presented more direct evidence on improvements in operating performance after 

leveraged recapitalizations.25 In their study of twenty-nine firms that increased debt 

substantially, they report a median increase in the return on assets of 21.5 percent. 

Much of this gain seems to arise out of cutbacks in unproductive capital investments, 

because the median reduction in capital expenditures of these firms is 35.5 percent.  

Of course, we must consider that the evidence presented is consistent with a number of 

different hypotheses. For instance, it is possible that the management itself changes at 

these firms and that the change of management rather than the additional debt leads to 

higher investment returns.  

7.12. Debt as a Disciplining Mechanism 
Assume that you buy into the argument that debt adds discipline to management. Which 

of the following types of companies will most benefit from debt adding this discipline? 

Conservatively financed, privately owned businesses 

Conservatively financed, publicly traded companies with a wide and diverse stock 

holding 

Conservatively financed, publicly traded companies, with an activist and primarily 
institutional holding. 

(By “conservatively financed,” we mean primarily with equity.) 

                                                
23 Palepu, K. G., 1990, Consequences of Leveraged Buyouts, Journal of Financial Economics, v26, 247-
262. 
24 See Kaplan, S.N.,1989, Campeau's Acquisition of Federated: Value Destroyed or Value Added, Journal 
of Financial Economics, v25, 191-212; Smith, A.J., 1990, Corporate Ownership Structure and 
Performance: The Case of Management Buyouts, Journal of Financial Economics, v27, 143-164. 
25Denis, David J. and Diane K. Denis. Leveraged Recaps In The Curbing Of Corporate Overinvestment, 
Journal of Applied Corporate Finance, 1993, v6(1), 60-71.  
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The Costs of Debt 

 As any borrower will attest, debt certainly has disadvantages. In particular, 

borrowing money can expose the firm to default and eventual liquidation, increase the 

agency problems arising from the conflict between the interests of equity investors and 

lenders, and reduce the flexibility of the firm to take actions now or in the future. 

1. Debt Increases Expected Bankruptcy Costs 

 The primary concern when borrowing money is the increase in expected 

bankruptcy costs that typically follows. The expected bankruptcy cost can be written as a 

product of the probability of bankruptcy and the direct and indirect costs of bankruptcy. 

The Probability of Bankruptcy 

 The probability of bankruptcy is the likelihood that a firm’s cash flows will be 

insufficient to meet its promised debt obligations (interest or principal). Although such a 

failure does not automatically imply bankruptcy, it does trigger default, with all its 

negative consequences. Using this definition, the probability of bankruptcy should be a 

function of both the size of the operating cashflows of the firm – larger cashflows should 

reduce the likelihood of default – and the volatiltty in these cashflows – more votlatile 

cashflows should resulty in a higher probability of bankruptcy. 

Accordingly, the probability of bankruptcy increases marginally for all firms as they 

borrow more money, irrespective of how large their cash flows might be, and the increase 

should be greater for firms in riskier businesses. 

The Cost of Bankruptcy 

 The cost of going bankrupt is neither obvious nor easily quantified. It is true that 

bankruptcy is a disaster for all involved in the firm—lenders often get a fraction of what 

they are owed, and equity investors get nothing—but the overall cost of bankruptcy 

includes the indirect costs on operations of being perceived as having high default risk.  

a. Direct Costs 

 The direct, or deadweight, cost of bankruptcy is that which is incurred in terms of 

cash outflows at the time of bankruptcy. These costs include the legal and administrative 
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costs of a bankruptcy, as well as the present value effects of delays in paying out the cash 

flows. In a widely quoted study of railroad bankruptcies in the 1970s, Warner estimated 

the legal and administrative costs of eleven railroads to be on average 5.3 percent of the 

value of the assets at the time of the bankruptcy. He also estimated that it took, on 

average, thirteen years before the railroads were reorganized and released from the 

bankruptcy costs.26 These costs, although certainly not negligible, are not overwhelming, 

especially in light of two additional factors. First, the direct cost as a percentage of the 

value of the assets decreases to 1.4 percent if the asset value is computed five years 

before the bankruptcy. Second, railroads in general are likely to have higher bankruptcy 

costs than other companies because of the nature of their assets (real estate and fixed 

equipment).  

b. Indirect Costs 

 If the only costs of bankruptcy were the direct costs, the low leverage maintained 

by many firms would be puzzling. There are, however, much larger costs associated with 

taking on debt and increasing default risk, which arise prior to the bankruptcy, largely as 

a consequence of the perception that a firm is in financial trouble. The first is the 

perception on the part of the customers that the firm is in trouble. When this happens, 

customers may stop buying the product or service because of the fear that the company 

will go out of business. In 1980, for example, when car buyers believed that Chrysler was 

on the verge of bankruptcy, they chose to buy from Ford and GM, largely because they 

were concerned about receiving service and parts for their cars after their purchases. 

Similarly, in the late 1980s, when Continental Airlines found itself in financial trouble, 

business travelers switched to other airlines because they were unsure about whether they 

would be able to accumulate and use their frequent-flier miles on the airline. The second 

indirect cost is the stricter terms suppliers start demanding to protect themselves against 

the possibility of default, leading to an increase in working capital and a decrease in cash 

flows. The third cost is the difficulty the firm may experience trying to raise fresh capital 

for its projects—both debt and equity investors are reluctant to take the risk, leading to 

capital rationing constraints and the rejection of good projects. 

                                                
26 Warner, J.N., 1977, Bankruptcy Costs: Some Evidence, Journal of Finance, v32, 337-347. 
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 Given this reasoning, the indirect costs of bankruptcy are likely to be higher for 

the following types of firms:27 

• Firms that sell durable products with long lives that require replacement parts and 

service: Thus, a personal computer manufacturer would have higher indirect costs 

associated with bankruptcy than would a grocery store. 

• Firms that provide goods or services for which quality is an important attribute but is 

difficult to determine in advance: Because the quality cannot be determined easily in 

advance, the reputation of the firm plays a significant role in whether the customer 

will buy the product in the first place. For instance, the perception that an airline is in 

financial trouble may scare away customers who worry that the planes belonging to 

the airline will not be maintained. 

• Firms producing products whose value to customers depends on the services and 

complementary products supplied by independent companies: Returning to the 

example of personal computers, a computer system is valuable only insofar as there is 

software available to run on it. If the firm manufacturing the computers is perceived 

to be in trouble, it is entirely possible that the independent suppliers that produce the 

software might stop providing it. Thus, if Apple Computers gets into financial 

trouble, many software manufacturers might stop producing software for its 

machines, leading to an erosion in its potential market. 

• Firms that sell products that require continuous service and support from the 

manufacturer: A manufacturer of copying machines, for which constant service 

seems to be a necessary operating characteristic, would be affected more adversely by 

the perception of default risk than would a furniture manufacturer, for example. 

Implications for Optimal Capital Structure 

 If the expected bankruptcy cost is indeed the product of the probability of 

bankruptcy and the direct and indirect bankruptcy cost, interesting and testable 

implications emerge for capital structure decisions. 

                                                
27 See Shapiro, A., 1989, Modern Corporate Finance, Macmillan, New York; Titman, S., 1984, The Effect 
of Capital Structure on a Firm's Liquidation Decision, Journal of Financial Economics, v13, 1371-51. 
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• Firms operating in businesses with volatile earnings and cash flows should use debt 

less than otherwise similar firms with stable cash flows. For instance, regulated 

utilities in the United States have high leverage because the regulation and the 

monopolistic nature of their businesses result in stable earnings and cash flows. At the 

other extreme, toy-manufacturing firms, such as Mattel, can have large shifts in 

income from one year to another, based on the commercial success or failure of a 

single toy.28 These firms should use leverage far less in meeting their funding needs. 

• If firms can structure their debt in such a way that the cash flows on the debt increase 

and decrease with their operating cash flows, they can afford to borrow more. This is 

because the probability of default is greatest when operating cash flows decrease and 

the concurrent reduction in debt cash flows makes the default risk lower. Commodity 

companies, whose operating cash flows increase and decrease with commodity prices, 

may be able to use more debt if the debt payments are linked to commodity prices. 

Similarly, a company whose operating cash flows increase as interest rates (and 

inflation) go up and decrease when interest rates go down may be able to use more 

debt if the debt has a floating rate feature. 

• If an external entity provides protection against bankruptcy, by providing either 

insurance or bailouts, firms will tend to borrow more. To illustrate, the deposit 

insurance offered by the FSLIC and the FDIC enables savings and loans and banks to 

maintain higher leverage than they otherwise could. Although one can argue for this 

insurance on the grounds of preserving the integrity of the financial system, 

undercharging for the insurance will accentuate this tendency and induce high-risk 

firms to take on too much debt, letting taxpayers bear the cost. Similarly, 

governments that step in and regularly bail out firms on social grounds (e.g., to save 

jobs) will encourage all firms to overuse debt. 

• Because the direct bankruptcy costs are higher, when the assets of the firm are not 

easily divisible and marketable, firms with assets that can be easily divided and sold 

should be able to borrow more than firms with assets that do not share these features. 

Thus, a firm, such as Weyerhaeuser, whose value comes from its real estate holdings 

                                                
28In years past, a single group of toys, such as the Teenage Mutant Ninja Turtles or the Power Rangers, 
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should be able to borrow more money than a firm such as Coca-Cola, which derives a 

great deal of its value from its brand name. 

• Firms that produce products that require long-term servicing and support generally 

should have lower leverage than firms whose products do not share this feature, as 

discussed before. 

7.13. Debt and Bankruptcy 
Rank the following companies on the magnitude of bankruptcy costs from most to least, 

taking into account both explicit and implicit costs: 

A grocery store 

An airplane manufacturer 

High-technology company 

Explain. 

 

There is a data set online that summarizes  variances in operating earnings by sector. 

2. Debt Creates Agency Costs 

 Equity investors, who receive a residual claim on the cash flows, tend to favor 

actions that increase the value of their holdings, even if that means increasing the risk that 

the bondholders (who have a fixed claim on the cash flows) will not receive their 

promised payments. Bondholders, on the other hand, want to preserve and increase the 

security of their claims. Because the equity investors generally control the firm’s 

management and decision making, their interests will dominate bondholder interests 

unless bondholders take some protective action. By borrowing money, a firm exposes 

itself to this conflict and its negative consequences and it pays the price in terms of both 

higher interest rates and a loss of freedom in decision making.  

The conflict between bondholder and stockholder interests appears in all three aspects 

of corporate finance: (1) deciding what projects to take (making investment decisions), 

                                                
could account for a substantial proportion of a major toy manufacturer’s profits.  
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(2) choosing how to finance these projects, and (3) determining how much to pay out as 

dividends: 

• Risky Projects: In the section on investment analysis, we argued that a project that 

earn a return that exceed the hurdle rate, adjusted to reflect the risk of the project, 

should be accepted and will increase firm value. The caveat, however, is that 

bondholders may be hurt if the firm accepts some of these projects. Bondholders lend 

money to the firm with the expectation that the projects accepted will have a certain 

risk level, and they set the interest rate on the bonds accordingly. If the firm chooses 

projects that are riskier than expected, however, bondholders will lose on their 

existing holdings because the price of the holdings will decrease to reflect the higher 

risk. 

• Subsequent Financing: The conflict between stockholder and bondholder interests 

also arises when new projects have to be financed. The equity investors in a firm may 

favor new debt, using the assets of the firm as security and giving the new lenders 

prior claims over existing lenders. Such actions will reduce the interest rate on the 

new debt. The existing lenders in a firm obviously do not want to give new lenders 

priority over their claims, because it makes the existing debt riskier (and less 

valuable).  

• Dividends and Stock Repurchases: Dividend payments and equity repurchases also 

divide stockholders and bondholders. Consider a firm that has built up a large cash 

reserve but has very few good projects available. The stockholders in this firm may 

benefit if the cash is paid out as a dividend or used to repurchase stock. The 

bondholders, on the other hand, will prefer that the firm retain the cash, because it can 

be used to make payments on the debt, reducing default risk. It should come as no 

surprise that stockholders, if not constrained, will pay the dividends or buy back 

stock, overriding bondholder concerns. In some cases, the payments are large and can 

increase the default risk of the firm dramatically. 

The potential for disagreement between stockholders and bondholders can show 

up in as real costs in two ways: 
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a. If bondholders believe there is a significant chance that stockholder actions might 

make them worse off, they can build this expectation into bond prices by demanding 

much higher interest rates on debt. 

b. If bondholders can protect themselves against such actions by writing in restrictive 

covenants, two costs follow: 

• the direct cost of monitoring the covenants, which increases as the covenants 

become more detailed and restrictive. 

• the indirect cost of lost investments, because the firm is not able to take certain 

projects, use certain types of financing, or change its payout; this cost will also 

increase as the covenants becomes more restrictive. 

As firms borrow more and expose themselves to greater agency costs, these costs will 

also increase.  

 Because agency costs can be substantial, two implications relating to optimal 

capital structure follow. First, the agency cost arising from risk shifting is likely to be 

greatest in firms whose investments cannot be easily observed and monitored. For 

example, a lender to a firm that invests in real estate is less exposed to agency cost than is 

a lender to a firm that invests in people (consulting, for example) or intangible assets (as 

is the case with technology firms). Consequently, it is not surprising that manufacturing 

companies and railroads, which invest in substantial real assets, have much higher debt 

ratios than service companies. Second, the agency cost associated with monitoring 

management actions and second-guessing investment decisions is likely to be largest for 

firms whose projects are long term, follow unpredictable paths, and may take years to 

come to fruition. Pharmaceutical companies in the United States, for example, which 

often take on research projects that may take years to yield commercial products, have 

historically maintained low debt ratios, even though their cash flows would support more 

debt. 

7.14. Risk Shifting and Bondholders 
It is often argued that bondholders who plan to hold their bonds until maturity and collect 

the coupons and the face value are not affected by risk shifting that occurs after they buy 

the bonds, because the effect is only on market value. Do you agree? 
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Yes 

No 

Explain. 

3. Using Up Excess Debt Capacity Reduces Financial Flexibility 

 As noted earlier, one of the by-products of the 

conflict between stockholders and bondholders is the 

introduction of strict bond covenants that reduce the 

flexibility of firms to make investment, financing, or 

dividend decisions. It can be argued that this is part of a 

much greater loss of flexibility arising from taking on 

debt. One of the reasons firms do not use their available 

debt capacity is that they like to preserve it for a rainy 

day, when they might need the debt to meet funding 

needs or specific contingencies. Firms that borrow to 

capacity lose this flexibility and have no fallback funding if they get into trouble. 

 Firms value financial flexibility for two reasons. First, the value of the firm may 

be maximized by preserving some flexibility to take on future projects as they arise. 

Second, flexibility provides managers with more breathing room and more power, and it 

protects them from the monitoring that comes with debt. Thus, although the argument for 

maintaining flexibility in the interests of the firm is based on sound principles, it is 

sometimes used as camouflage by managers pursuing their own interests. There is also a 

trade-off between not maintaining enough flexibility (because a firm has too much debt) 

and having too much flexibility (by not borrowing enough). 

 So, how best can we value financial flexibility? If flexibility is needed to allow 

firms to take advantage of unforeseen investment opportunities, its value should 

ultimately be derived from two variables. The first is access to capital markets. After all, 

firms that have unlimited access to capital markets will not need to maintain excess debt 

capacity because they can raise funds as needed for new investments. Smaller firms and 

those in emerging markets, on the other hand, should value financial flexibility more. The 

second is the potential for excess returns on new investments. If a firm operates in a 

Financial Flexibility: The 

capacity of firms to meet any 

unforeseen contingencies that 

may arise (such as recessions 

and sales downturns) and take 

advantage of unanticipated 

opportunities (such as great 

projects), using the funds they 

have on hand and any excess 

debt capacity that they might 

have nurtured. 
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mature business where new investments, unpredictable though they might be, earn the 

cost of capital, there is no value to maintaining flexibility. Alternatively, a firm that 

operates in a volatile business with high excess returns should attach a much higher value 

to financial flexibility.  

7.15. Value of Flexibility and Firm Characteristics 

Both Ford and Microsoft have huge cash balances (as a percent of firm value); assume 

that  you are a stockholder in both firms. The management of both firms claims to hold 

the cash because they need the flexibility. Which of the two managements are you more 

likely to accept this argument from? 

a. Microsoft’s management 

b. Ford’s management 

Explain. 

The Trade-Off in a Balance Sheet Format 

 Bringing together the benefits and the costs of debt, we can present the trade-off 

in a balance sheet format in Table 7.2: 

Table 7.2: Trade-Off on Debt versus Equity 

Advantages of Borrowing Disadvantages of Borrowing 

1. Tax Benefit: Higher tax rates → Higher 

tax benefit 

1. Bankruptcy Cost: Higher business risk 

and bankruptcy cost → Higher cost 

2. Added Discipline: Greater the separation 

between managers and stockholders → 

Greater the benefit 

2. Agency Cost: Greater the separation 

between stockholders and lenders → 

Higher cost 

 3. Loss of Future Financing Flexibility: 

Greater the uncertainty about future  

financing needs → Higher cost 

Overall, if the marginal benefits of borrowing exceed the marginal costs, the firm should 

borrow money. Otherwise, it should use equity. 

 What do firms consider when they make capital structure decisions? To answer 

this question, Pinegar and Wilbricht surveyed financial managers at 176 firms in the 
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United States.29 They concluded that the financial principles listed in Table 7.3 determine 

capital structure decisions, in the order of importance in which they were given. 

Table 7.3: Financial Principles Determining Capital Structure Decisions 

 
The foremost principles the survey participants identified were maintaining financial 

flexibility and ensuring long-term survivability (which can be construed as avoiding 

bankruptcy). Surprisingly few managers attached much importance to maintaining 

comparability with other firms in their industries or maintaining a high debt rating. 

Illustration 7.4: Evaluating the Debt Trade-Off: Disney, Aracruz, Tata Chemicals and 

Bookscape 

In Table 7.4, we summarize our views on the potential benefits and costs to using 

debt, instead of equity, at Disney, Aracruz, and Tata Chemicals. 

Table 7.4: The Debt Equity Trade-Off: Disney, Aracruz. and Tata Chemicals 
Item Disney Aracruz Tata Chemicals 
Tax benefits Significant. The firm has a 

marginal tax rate of 38%. 
It does have large 
depreciation tax shields. 

Significant. The firm has a 
marginal tax rate of 34%, 
as well. It does not have 
very much in noninterest 
tax shields. 

Significant. The firm has a 
33.99% tax rates It does 
have significant non-
interest tax shields in the 
form of depreciation. 

Added discipline Benefits will be high, 
because managers are not 
large stockholders. 

Benefits are smaller, 
because the voting shares 
are closely held by 
insiders. 

Since the Tata family runs 
the firm, the benefits from 
added discipline are small. 

Bankruptcy costs Movie and broadcasting 
businesses have volatile 
earnings. Direct costs of 
bankruptcy are likely to be 

Variability in paper prices 
makes earnings volatile. 
Direct and indirect costs 
of bankruptcy likely to be 

Firm is mature, with fairly 
stable earnings and cash 
flows from its chemicals 
and fertilizer business. 

                                                
29 Pinegar, J. Michael and Lisa Wilbricht. 1989, What Managers Think Of Capital Structure Theory: A 

Survey, Financial Management, v18(4), 82-91 
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small, but indirect costs 
can be significant.  

moderate, since assets are 
marketable (timber, paper 
plants) 

Indirect bankruptcy costs 
should be low, since 
physical assets are 
marketable. 

Agency costs High. Although theme 
park assets are tangible 
and fairly liquid, is much 
more difficult to monitor 
movie and broadcasting 
businesses. 

Low. Assets are tangible 
and liquid. 

Biggest concern is that 
debt may be utilized in 
other (riskier) Tata 
companies. 

Flexibility needs Low in theme park 
business but high in media 
businesses because 
technological change 
makes future investment 
uncertain. 

Low. Business is mature 
and investment needs are 
well established. 

Low. Tata Chemicals is a 
mature company with 
established reinvestment 
needs. 

 

Based on this analysis, qualitative though it might be, we would argue that all three firms 

could benefit from borrowing, as long as the borrowing does not push it below an 

acceptable default risk threshold. For Aracruz and Tata Chemicals, the overlay of country 

risk (India and Brazil are both emerging markets, with substantial growth opportunities 

but significant risk) will be a factor that holds back additional debt, since a market shock 

can not only cause capital markets to shut down but also make earnings more volatile. 

 For Bookscape, the trade off is more personal, since the owner is fully invested in 

the company and is not diversified. Consequently, while the tax benefits of debt remain 

high, bankruptcy costs are likely to loom larger in the decision of whether to borrow 

money. If the firm defaults on its debt, the owner’s entire wealth would be at risk, as 

would his reputation. While this will serve to keep debt in check, it has to be weighed off 

against the absence of alternative ways of raising financing. As a private business, 

Bookscape cannot easily raise fresh equity and may be entirely dependent on bank loans 

for external financing. 

No Optimal Capital Structure 
We have just argued that debt has advantages, relative to equity, as well as 

disadvantages. Will trading off the costs and benefits of debt yield an optimal mix of debt 

and equity for a firm? In this section, we will present arguments that it will not and the 

resulting conclusion that there is no such optimal mix. The seeds of this argument were 
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sown in one of the most influential papers ever written in corporate finance, containing 

one of corporate finance’s best-known theorems, the Modigliani-Miller theorem. 30 

 When they first looked at the question of whether there is an optimal capital 

structure, Miller and Modigliani drew their conclusions in a world void of taxes, 

transaction costs, and the possibility of default. Based on these assumptions, they 

concluded that the value of a firm was unaffected by its leverage and that investment and 

financing decisions could be separated. Their conclusion can be confirmed in several 

ways; we present two in this section. We will also present a more complex argument for 

why there should be no optimal capital structure even in a world with taxes, made by 

Miller almost two decades later. 

The Irrelevance of Debt in a Tax-Free World 

 In their initial work, Modigliani and Miller made three significant assumptions 

about the markets in which their firms operated. First, they assumed there were no taxes. 

Second, they assumed firms could raise external financing from debt or equity, with no 

issuance costs. Third, they assumed there were no costs—direct or indirect—associated 

with bankruptcy. Finally, they operated in an environment in which there were no agency 

costs; managers acted to maximize stockholder wealth, and bondholders did not have to 

worry about stockholders expropriating wealth with investment, financing, or dividend 

decisions. 

In such an environment, reverting back to the trade-off that we summarized in 

Table 7.2 it is quite clear that all the advantages and disadvantages disappear, leaving 

debt with no marginal benefits and no costs. In Table 7.5 we modify Table 7.2 to reflect 

the assumptions just listed 

Table 7.5: The Trade-Off on Debt: No Taxes, Default Risk, and Agency Costs 

Advantages of Debt Disadvantages of Debt 

1. Tax Benefit: Zero, because there are no 

taxes. 

1. Bankruptcy Cost: Zero, because there 

are no bankruptcy costs. 

                                                
30 Modigliani, F. and M. Miller, 1958, The Cost of Capital, Corporation Finance and the Theory of 
Investment, American Economic Review, v48, 261-297.  
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2. Added Discipline: Zero, because 

managers already maximize stockholder 

wealth. 

2. Agency Cost: Zero, because 

bondholders are fully protected from 

wealth transfer. 

 3. Loss of Future Financing Flexibility: 

Not costly, because firms can raise 

external financing costlessly. 

Debt creates neither benefits nor costs and thus has a neutral effect on value. In such an 

environment, the capital structure decision becomes irrelevant. 

 In a later study, Miller and Modigliani preserved this environment but made one 

change, allowing for a tax benefit for debt. In this scenario, where debt continues to have 

no costs, the optimal debt ratio for a firm is 100 percent debt. In fact, in such an 

environment the value of the firm increases by the present value of the tax savings for 

interest payments. 

Value of Levered Firm = Value of Unlevered Firm + tcB 

where tc is the corporate tax rate and B is the dollar borrowing. Note that the second term 

in this valuation is the present value of the interest tax savings from debt, treated as a 

perpetuity. Figure 7.8 graphs the value of a firm with just the tax benefit from debt. 

Vu

VL

tc B

Firm
Value

Debt ($ B)

Figure 7.8: Value of Levered Firm: MM with Taxes

Tax Benefit of borrowing

  
Miller and Modigliani presented an alternative proof of the irrelevance of leverage, based 

on the idea that debt does not affect the underlying operating cash flows of the firm in the 

absence of taxes. Consider two firms that have the same cash flow (X) from operations. 
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Firm A is an all-equity firm, whereas firm B has both equity and debt. The interest rate 

on debt is r. Assume you are an investor and you buy a fraction (α) of the equity in firm 

A, and the same fraction of both the equity and debt of firm B. Table 7.6 summarizes the 

cash flows that you will receive in the next period. 

Table 7.6: Cash Flows to Investor from Levered and All-Equity Firm 

 Firm A Firm B 

Type of firm All-equity firm (Vu = E) Has some equity and debt 

Actions now Investor buys a fraction α 

of the firm (αVu) 

Investor buys a fraction a of 

both equity and debt of the 

firm; αEL + αDL 

Next period Investor receives a 

fraction α of the cash flow 

(αX) 

Investor receives the 

following: α(X – rDL) + αrDL 
= αX 

Because you receive the same total cash flow in both firms, the price you will pay for 

either firm has to be the same. This equivalence in values of the two firms implies that 

leverage does not affect the value of a firm. Note that this proof works only if the firm 

does not receive a tax benefit from debt; a tax benefit would give firm B a higher cash 

flow than firm A.  

The Irrelevance of Debt with Taxes 

 It is clear, in the Miller-Modigliani model, that when taxes are introduced into the 

model, debt does affect value. In fact, introducing both taxes and bankruptcy costs into 

the model creates a trade-off, where the financing mix of a firm affects value, and there is 

an optimal mix. In an address in 1979, however, Miller argued that the debt irrelevance 

theorem could apply even in the presence of corporate taxes if taxes on the equity and 

interest income individuals receive from firms were included in the analysis.31 

 To demonstrate the Miller proof of irrelevance, assume that investors face a tax 

rate of td on interest income and a tax rate of te on equity income. Assume also that the 

                                                
31 Miller, M., 1977, Debt and Taxes, Journal of Finance,  v32, 261-275. 
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firm pays an interest rate of r on debt and faces a corporate tax rate of tc. The after-tax 

return to the investor from owning debt can then be written as: 

After-Tax Return from Owning Debt = r(1 – td) 

The after-tax return to the investor from owning equity can also be estimated. Because 

cash flows to equity have to be paid out of after-tax cash flows, equity income is taxed 

twice—once at the corporate level and once at the equity level:  

After-Tax Return from Owning Equity = ke(1 – tc)(1 – te) 

The returns to equity can take two forms—dividends or capital gains; the equity tax rate 

is a blend of the tax rates on both. In such a scenario, Miller noted that the tax benefit of 

debt, relative to equity becomes smaller, because both debt and equity now get taxed, at 

least at the level of the individual investor. 

Tax Benefit of Debt, Relative to Equity = {1 – (1 – tc)(1 – te)}/(1 – td) 

With this relative tax benefit, the value of the firm, with leverage, can be written as: 

VL = Vu + [1 – (1 – tc)(1 – te)/(1 – td)]B 

where  

VL is the value of the firm with leverage,  

VU is the value of the firm without leverage,  

B is the dollar debt.  

With this expanded equation, which includes both personal and corporate taxes, there are 

several possible scenarios: 

a. Personal tax rates on both equity and dividend income are zero: if we ignore 

personal taxes, this equation compresses to the original equation for the value of a 

levered firm, in a world with taxes but no bankruptcy costs: 

VL = Vu + tc B 

b. The personal tax rate on equity is the same as the tax rate on debt: If this were the 

case, the result is the same as the original one—the value of the firm increases 

with more debt.  

VL = Vu + tc B 
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c. The tax rate on debt is higher than the tax rate on equity: In such a case, the 

differences in the individual investor tax rates may more than compensate for the 

double taxation of equity cash flows. To illustrate, assume that the tax rate on 

ordinary income is 70 percent, the tax rate on capital gains on stock is 28 percent, 

and the tax rate on corporations is 35 percent. In such a case, the tax liabilities for 

debt and equity can be calculated for a firm that pays no dividend as follows: 

Tax Rate on Debt Income = 70% 

Tax Rate on Equity Income = 1 – (1 – 0.35) (1 – 0.28) = 0.532 or 53.2% 

This is a plausible scenario, especially considering tax law in the United States 

until the early 1980s. In this scenario, debt creates a tax disadvantage to investors. 

d. The tax rate on equity income is just low enough to compensate for the double 

taxation: In this case, we are back to the original debt irrelevance theorem. 

(1 – td) = (1 – tc)(1 – te) . . . Debt is irrelevant 

 Miller’s analysis brought investor tax rates into the analysis for the first time and 

provided some insight into the role of investor tax preferences on a firm’s capital 

structure. As Miller himself notes, however, this analysis does not reestablish the 

irrelevance of debt under all circumstances; rather, it opens up the possibility that debt 

could still be irrelevant despite its tax advantages.  

The Consequences of Debt Irrelevance 

 If the financing decision is irrelevant, as proposed by Miller and Modigliani, 

corporate financial analysis is simplified in a number of ways. The cost of capital, which 

is the weighted average of the cost of debt and the cost of equity, is unaffected by 

changes in the proportions of debt and equity. This might seem unreasonable, especially 

because the cost of debt is much lower than the cost of equity. In the Miller-Modigliani 

world, however, any benefits incurred by substituting cheaper debt for more expensive 

equity are offset by increases in both their costs, as shown in Figure 7.9. 
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Cost of Equity

Cost of Debt

Cost of Capital

Figure 7.9:  Cost of Capital in the MM World

Debt Ratio

Cost of equity rises as 
leverage increases

Cost of debt rises as 
default risk increases

 
The value of the firm is also unaffected by the amount of leverage it has. Thus, if the 

firm is valued as an all-equity entity, its value will remain unchanged if it is valued with 

any other debt ratio. (This actually follows from the implication that the cost of capital is 

unaffected by changes in leverage and from the assumption that the operating cash flows 

are determined by investment decisions rather than financing decisions.) 

Finally, the investment decision can be made independently of the financing decision. 

In other words, if a project is a bad project when evaluated as an all-equity project, it will 

remain so using any other financing mix. 

The Contribution of the Miller-Modigliani Theorem 

 It is unlikely that capital structure is irrelevant in the real world, given the tax 

preferences for debt and existence of default risk. In spite of this, Miller and Modigliani 

were pioneers in moving capital structure analysis from an environment in which firms 

picked their debt ratios based on comparable firms and management preferences, to one 

that recognized the trade-offs. They also drew attention to the impact of good investment 

decisions on firm value. To be more precise, a firm that invests in poor projects cannot 

hope to recoup the lost value by making better financing decisions; a firm that takes good 

projects will succeed in creating value, even if it uses the wrong financing mix. Finally, 

although the concept of a world with no taxes, default risk, or agency problems may seem 

a little far-fetched, there are some environments in which the description might hold. 
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Assume, for instance, that the U.S. government decides to encourage small businesses to 

invest in urban areas by relieving them of their tax burden and providing a back-up 

guarantee on loans (default protection). Firms that respond to these initiatives might find 

that their capital structure decisions do not affect their value. 

 Finally, surveys of financial managers indicate that in practice, they do not attach 

as much weight to the costs and benefits of debt as we do in theory. In the survey quoted 

earlier by Pinegar and Wilbricht, managers were asked to cite the most important inputs 

governing their financial decisions. Their responses are ranked in the order of the 

importance managers attached to them in Table 7.7. 

Table 7.7: Inputs into Capital Structure Decisions 

 Percentage of Responses within Each Rank 

 Least 

Important 

   Most 

Important 

  

Inputs/assumptions by 

order of importance 

1 2 3 4 5 Not Ranked Mean 

1. Projected cash flow from 

asset to be financed 

1.7% 1.1% 9.7% 29.5% 58.0% 0.0% 4.41 

2. Avoiding dilution of 

common equity’s claims 

2.8% 6.3% 18.2% 39.8% 33.0% 0.0% 3.94 

3. Risk of asset to be 

financed 

2.8% 6.3% 20.5% 36.9% 33.0% 0.6% 3.91 

4. Restrictive covenants on 

senior securities 

9.1% 9.7% 18.7% 35.2% 27.3% 0.0% 3.62 

5. Avoiding mispricing of 

securities to be issued. 

3.4% 10.8% 27.3% 39.8% 18.7% 0.0% 3.60 

6. Corporate tax rate 4.0% 9.7% 29.5% 42.6% 13.1% 1.1% 3.52 

7. Voting control 17.6% 10.8% 21.0% 31.2% 19.3% 0.0% 3.24 

8. Depreciation & other tax 

shields 

8.5% 17.6% 40.9% 24.4% 7.4% 1.1% 3.05 

9. Correcting mispricing of 

securities 

14.8% 27.8% 36.4% 14.2% 5.1% 1.7% 2.66 

10. Personal tax rates of 

debt and equity holders 

31.2% 34.1% 25.6% 8.0% 1.1% 0.0% 2.14 

11. Bankruptcy costs 69.3% 13.1% 6.8% 4.0% 4.5% 2.3% 1.58 
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Financial managers seem to weigh financial flexibility and potential dilution much more 

heavily than bankruptcy costs and taxes in their capital structure decisions.  

In Practice: The Dilution Bogey 

 The dilution effect refers to the possible decrease in earnings per share from any 

action that might lead to an increase in the number of shares outstanding. As evidenced in 

Table 7.7, managers (especially in the United States) weigh these potential dilution 

effects heavily in decisions on what type of financing to use and how to fund projects. 

Consider, for instance, the choice between raising equity using a rights issue, where the 

stock is issued at a price below the current market price, and a public issue of stock at the 

market price. The latter is a much more expensive option, from the perspective of 

investment banking fees and other costs, but is chosen nevertheless because it results in 

fewer shares being issued (to raise the same amount of funds). The fear of dilution is 

misplaced for the following reasons: 

1. Investors measure their returns in terms of total return and not just in terms of stock 

price. Although the stock price will go down more after a rights issue, each investor 

will be compensated adequately for the price drop (by either receiving more shares or 

by being able to sell their rights to other investors). In fact, if the transactions costs 

are considered, stockholders will be better off after a rights issue than after an 

equivalent public issue of stock. 

2. Although the earnings per share will always drop in the immediate aftermath of a new 

stock issue, the stock price will not necessarily follow suit. In particular, if the stock 

issue is used to finance a good project (i.e., a project with a positive net present 

value), the increase in value should be greater than the increase in the number of 

shares, leading to a higher stock price. 

Ultimately, the measure of whether a company should issue stock to finance a project 

should depend on the quality of the investment. Firms that dilute their stockholdings to 

take good investments are choosing the right course for their stockholders. 

There Is an Optimal Capital Structure 
 The counter to the Miller-Modigliani proposition is that the trade-offs on debt 

may work in favor of the firm (at least initially) and that borrowing money may lower the 
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cost of capital and increase firm value. We will examine the mechanics of putting this 

argument into practice in the next chapter; here, we make a case for the existence of an 

optimal capital structure and look at some of the empirical evidence for and against it. 

The Case for an Optimal Capital Structure 

 If the debt decision involves a trade-off between the benefits of debt (tax benefits 

and added discipline) and the costs of debt (bankruptcy costs, agency costs, and lost 

flexibility), it can be argued that the marginal benefits will be offset by the marginal costs 

only in exceptional cases and not always then (as argued by Miller and Modigliani). In 

fact, under most circumstances, the marginal benefits will either exceed the marginal 

costs (in which case debt is good and will increase firm value) or fall short of marginal 

costs (in which case equity is better). Accordingly, there is an optimal capital structure 

for most firms at which firm value is maximized. 

 Of course, it is always possible that managers may be operating under an illusion 

that capital structure decisions matter when the reality might be otherwise. Consequently, 

we examine some of the empirical evidence to see if it is consistent with the theory of an 

optimal mix of debt and equity. 

Empirical Evidence 

 The question of whether there is an optimal capital structure can be answered in a 

number of ways. The first is to see if differences in capital structure across firms can be 

explained systematically by differences in the variables driving the trade-offs. Other 

things remaining equal, we would expect to see relationships listed in Table 7.8. 

Table 7.8 Debt Ratios and Fundamentals 

Variable Effect on Debt Ratios 

Marginal tax rate As marginal tax rates increase, debt ratios 

increase. 

Separation of ownership and management The greater the separation of ownership 

and management, the higher the debt ratio. 

Variability in operating cash Flows As operating cash flows become more 

variable, the bankruptcy risk increases, 
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resulting in lower debt ratios. 

Debt holders’ difficulty in monitoring firm 

actions, investments, and performance 

The more difficult it is to monitor the 

actions taken by a firm, the lower the 

optimal debt ratio. 

Need for flexibility The greater the need for decision making 

flexibility in future periods, the lower the 

optimal debt ratio. 

This may seem like a relatively simple test to run, but keeping all other things equal in 

the real world is often close to impossible. In spite of this limitation, attempts to see if the 

direction of the relationship is consistent with the theory have produced mixed results. 

 Bradley, Jarrell, and Kim analyzed whether differences in debt ratios can be 

explained by proxies for the variables involved in the capital structure trade-off.32 They 

noted that the debt ratio is: 

• negatively correlated with the volatility in annual operating earnings, as predicted by 

the bankruptcy cost component of the optimal capital structure trade-off. 

• positively related to the level of nondebt tax shields, which is counter to the tax 

hypothesis, which argues that firms with large nondebt tax shields should be less 

inclined to use debt. 

• negatively related to advertising and R&D expenses used as a proxy for agency costs; 

this is consistent with optimal capital structure theory. 

Others who have attempted to examine whether cross-sectional differences in capital 

structure are consistent with the theory have come to contradictory conclusions. 

 An alternate test of the optimal capital structure hypothesis is to examine the 

stock price reaction to actions taken by firms either to increase or decrease leverage. In 

evaluating the price response, we have to make some assumptions about the motivation 

of the firms making these changes. If we assume that firms are rational and that they 

make these changes to get closer to their optimal, both leverage-increasing and -

decreasing actions should be accompanied by positive excess returns, at least on average. 

Smith (1986) noted that the evidence is not consistent with an optimal capital structure 
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hypothesis, however, because leverage-increasing actions seem to be accompanied by 

positive excess returns whereas leverage-reducing actions seem to be followed by 

negative returns.33 The only way to reconcile this tendency with an optimal capital 

structure argument is by assuming that managerial incentives (desire for stability and 

flexibility) keep leverage below optimal for most firms and that actions by firms to 

reduce leverage are seen as serving managerial interests rather than stockholder interests. 

The Debt Equity Trade off: A Behavioral Perspective 

 The trade off between the benefits of debt – tax advantages and added discipline – 

and the costs of debt – expected bankruptcy costs and agency costs- is not always done 

rationally. Managers bring to this trade off all of the behavioral characteristics that 

influence other corporate finance decisions. Several papers note that managers who are 

over confident in their abilities to deliver cash flows (and thus take negative NPV 

investments) also tend to borrow too much. Put another, they under estimate the 

bankruptcy costs of debt and over estimate its benefits.34 The same over confidence, 

though, can reduce agency costs since over confident managers are less likely to divert 

funds away from the stated investments.35 

 How do we counter the tendency of firms with optimistic, over confident 

managers to borrow too much? The first line of defense has to be lenders. Historically, 

banks have played the role of the realistic pessimist, who sees the potential downside to 

the management’s upside, restraining borrowing. However, the shift to corporate bonds 

has weakened this constraint. The second line of defense are the bond ratings agencies, 

especially for firms that borrow through corporate bonds. It is the role of ratings agencies 

to look past the hype and the sales pitches made by managers and to assess default risk 

realistically.  

                                                
32 Bradley, M., G. Jarrell and E.H. Kim, 1984, On the Existence of an Optimal Capital Structure: Theory 
and Evidence, Journal of Finance, v39, 857-878. 
33 Smith, C.W., 1986, Investment Banking and the Capital Acquisition Process, Journal of Financial 
Economics, v15, 3-29. 
34 Fairchild, R. (2005b), “The effect of managerial overconfidence, asymmetric information, and moral 
hazard on capital structure decisions.” ICFAI Journal of Behavioral Finance, vol II, no 4, 46- 68. 
35 Hackbart, D., 2007, Managerial Trails and Capital Structure Decisions, Working paper, ssrn.com. 
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 There are periods in history when both lines of defense crumble and lenders do 

not operate as restraints on managers. It is in these environments that we see firms 

collectively borrow too much at interest rates that do no adequately reflect the underlying 

default risk. Eventually, though, the bubble bursts, leaving bondholders, banks and the 

borrowing firms feeling the pain. 

 

There is a data set online that summarizes debt ratios and averages by sector for the 

fundamental variables that should determine debt ratios. 

How Firms Choose Their Capital Structures 
 We have argued that firms should choose the mix of debt and equity by trading 

off the benefit of borrowing against the costs. There are, however, three alternative views 

of how firms choose a financing mix. The first is that the choice between debt and equity 

is determined by where a firm is in the growth life cycle. High-growth firms will tend to 

use debt less than more mature firms. The second is that firms choose their financing mix 

by looking at other firms in their business. The third view is that firms have strong 

preferences in for the kinds of financing they prefer to use, that is, a financing hierarchy, 

and that they deviate from these preferences only when they have no choice. We will 

argue that in each of these approaches, firms still implicitly make the trade-off between 

costs and benefits, though the assumptions needed for each approach to work are 

different. 

Financing Mix and a Firm’s Life Cycle 

 Earlier in this chapter, we looked at how a firm’s financing choices might change 

as it makes the transition from a start-up firm to a mature firm to final decline. We can 

also look at how a firm’s financing mix changes over the same life cycle. Typically, start-

up firms and firms in rapid expansion use debt sparingly; in some cases, they use no debt 

at all. As the growth eases and as cash flows from existing investments become larger 

and more predictable, we see firms beginning to use debt. Debt ratios typically peak 

when firms are in mature growth. 
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 How does this empirical observation relate to our earlier discussion of the benefits 

and costs of debt? We argue that the behavior of firms at each stage in the life cycle is 

entirely consistent with making this trade-off. In the start-up and high-growth phases, the 

tax benefits to firms from using debt tend to be small or nonexistent because earnings 

from existing investments are low or negative. The owners of these firms are usually 

actively involved in the management of these firms, reducing the need for debt as a 

disciplinary mechanism.  

On the other side of the ledger, the low and volatile earnings increase the 

expected bankruptcy costs. The absence of significant existing investments or assets and 

the magnitude of new investments makes lenders much more cautious about lending to 

the firm, increasing the agency costs; these costs show up as more stringent covenants or 

in higher interest rates on borrowing. As growth eases, the trade-off shifts in favor of 

debt. The tax benefits increase and expected bankruptcy costs decrease as earnings from 

existing investments become larger and more predictable. The firm develops both an 

asset base and a track record on earnings, which allows lenders to feel more protected 

when lending to the firm. As firms get larger, the separation between owners 

(stockholders) and managers tends to grow, and the benefits of using debt as a 

disciplinary mechanism increase. We have summarized the trade-off at each stage in the 

life cycle in Figure 7.10. 
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Stage 2
Rapid Expansion

Stage 1
Start-up

Stage 4
Mature Growth

Stage 5
Decline

Figure 7.10: The Debt-Equity Trade off and Life Cycle

Time

Agency Costs

Revenues

Earnings

Very high, as firm 
has almost no 
assets

Low. Firm takes few 
new investments

Added Disceipline
of Debt

Low, as owners
run the firm

Low. Even if 
public, firm is
closely held.

Increasing, as 
managers own less
of firm

High. Managers are 
separated from 
owners

Bamkruptcy Cost

Declining, as firm 
does not take many 
new investments

Stage 3
High Growth

Net Trade Off

Need for Flexibility

$ Revenues/
Earnings

Tax Benefits
Zero, if 
losing money

Low, as earnings
are limited

Increase, with
earnings

High High, but 
declining

Very high. Firm has
no or negative
earnings.

Very high. 
Earnings are low
and volatile

High. Earnings are
increasing but still
volatile

Declining, as earnings
from existing assets
increase.

Low, but increases as
existing projects end.

High. New 
investments are
difficult to monitor

High. Lots of new
investments and
unstable risk.

Declining, as assets
in place become a
larger portion of firm.

Very high, as firm
looks for ways to 
establish itself

High. Expansion 
needs are large and
unpredicatble

High. Expansion
needs remain
unpredictable

Low. Firm has low
and more predictable
investment needs.

Non-existent. Firm has no 
new investment needs.

Costs exceed benefits
Minimal debt

Costs still likely
to exceed benefits.
Mostly equity

Debt starts yielding
net benefits to the
firm

Debt becomes a more
attractive option.

Debt will provide 
benefits.

 As with our earlier discussion of financing choices, there will be variations 

between firms in different businesses at each stage in the life cycle. For instance, a 

mature steel company may use far more debt than a mature pharmaceutical company 

because lenders feel more comfortable lending on a steel company’s assets (that are 

tangible and easy to liquidate) than on a pharmaceutical company’s assets (which might 

be patents and other assets that are difficult to liquidate). Similarly, we would expect a 

company like IBM to have a higher debt ratio than a firm like Microsoft at the same stage 

in the life cycle because Microsoft has large insider holdings, making the benefit of 

discipline that comes from debt much smaller.  

Financing Mix Based on Comparable Firms 

 Firms often try to use a financing mix similar to that used by other firms in their 

business. With this approach, Bookscape would use a low debt to capital ratio because 
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other book retailers have low debt ratios. Bell Atlantic, on the other hand, would use a 

high debt to capital ratio because other phone companies have high debt to capital ratios.  

 The empirical evidence about the way firms choose their debt ratios strongly 

supports the hypothesis that they tend not to stray too far from their sector averages. In 

fact, when we look at the determinants of the debt ratios of individual firms, the strongest 

determinant is the average debt ratio of the industries to which these firms belong. Some 

would view this approach to financing as contrary to the approach where we trade off the 

benefits of debt against the cost of debt, but we do not view it thus. If firms within a 

business or sector share common characteristics, it should not be surprising if they choose 

similar financing mixes. For instance, software firms have volatile earnings and high 

growth potential and choose low debt ratios. In contrast, phone companies have 

significant assets in place and high and stable earnings; they tend to use more debt in 

their financing. Thus, choosing a debt ratio similar to that of the industry in which you 

operate is appropriate, when firms in the industry are at the same stage in the life cycle 

and, on average, choose the right financing mix for that stage.  

It can be dangerous to choose a debt ratio based on comparable firms under two 

scenarios. The first occurs when there are wide variations in growth potential and risk 

across companies within a sector. Then we would expect debt ratios to be different across 

firms. The second occurs when firms on average have too much or too little debt given 

their characteristics. This can happen when an entire sector changes. For instance, phone 

companies have historically had stable and large earnings because they have had 

monopoly power. As technology and deregulation  breaks down this power, it is entirely 

possible that earnings will become more volatile and that these firms should carry a lot 

less debt than they do currently. 

Following a Financing Hierarchy 

 There is evidence that firms follow a financing hierarchy: retained earnings are 

the most preferred choice for financing, followed by debt, new equity, common, and 

preferred; convertible preferred is the least preferred choice. Going back again to the 

survey by Pinegar and Wilbricht (Table 7.9), managers were asked to rank six different 
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sources of financing—internal equity, external equity, external debt, preferred stock, and 

hybrids (convertible debt and preferred stock)—from most preferred to least preferred.36 

Table 7.9 Survey Results on Planning Principles 

Ranking Source Planning Principle Cited 

1 Retained earnings None 

2 Straight debt Maximize security prices 

3 Convertible debt Cash flow and survivability 

4 Common stock Avoiding dilution  

5 Straight preferred stock Comparability 

6 Convertible preferred 

stock 

None 

One reason for this hierarchy is that managers value flexibility and control. To the extent 

that external financing reduces flexibility for future financing (especially if it is debt) and 

control (bonds have covenants; new equity attracts new stockholders into the company 

and may reduce insider holdings as a percentage of total holding), managers prefer 

retained earnings as a source of capital. Another reason is it costs nothing in terms of 

issuance costs to use retained earnings, whereas it costs more to use external debt and 

even more to use external equity. 

The survey yielded some other interesting conclusions as well. External debt is 

strongly preferred over external equity as a way of raising funds. The percentages of 

external financing from debt and external equity between 1975 and 2007, issued by U.S. 

corporations, are shown in Figure 7.11 and bear out this preference. 

                                                
36 Pinegar, J. Michael and Lisa Wilbricht. 1989, What Managers Think Of Capital Structure Theory: A 
Survey, Financial Management, v18(4), 82-91.  
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Source: Compustat. 

Given a choice, firms would much rather use straight debt than convertible debt, even 

though the interest rate on convertible debt is much lower. Managers perhaps have a 

much better sense of the value of the conversion option than is recognized.  

A firm’s choices may say a great deal about its financial strength. Thus, the 1993 

decisions by RJR Nabisco and GM to raise new funds through convertible preferred stock 

were seen by markets as an admission of their financial weakness. Not surprisingly, the 

financial market response to the issue of securities listed in Table 7.9 mirrors the 

preferences: The most negative responses are reserved for securities near the bottom of 

the list, the most positive (or at least the least negative) for those at the top of the list. 

Why do firms have a financing hierarchy? In the discussion of financing choices so 

far, we have steered away from questions about how firms convey information to 

financial markets with their financing choices and how well the securities that the firms 

issue are priced. Firms know more about their future prospects than do the financial 

markets that they deal with; markets may under or overprice securities issued by firms. 

Myers and Majluf note that in the presence of this asymmetric information, firms that 

believe their securities are underpriced, given their future prospects, may be inclined to 
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reject good projects rather than raise external financing. Alternatively, firms that believe 

their securities are overpriced are more likely to issue these securities, even if they have 

no projects available.37 In this environment, the following implications emerge: 

• Managers prefer retained earnings to external financing, because it allows them to 

consider projects on their merits, rather than depending on whether markets are 

pricing their securities correctly. It follows then that firms will be more inclined to 

retain earnings over and above their current investment requirements to finance future 

projects. 

• When firms issue securities, markets will consider the issue a signal that these 

securities are overvalued. This signal is likely to be more negative for securities, such 

as stocks, where the asymmetry of information is greater, and smaller for securities, 

such as straight bonds, where the asymmetry is smaller. This would explain both the 

rankings in the financial hierarchy and the market reaction to these security issues. 

7.16. Value of Flexibility and Firm Characteristics 
You are reading the Wall Street Journal and notice a tombstone ad for a company 

offering to sell convertible preferred stock. What would you hypothesize about the health 

of the company issuing these securities?  

Nothing 

Healthier than the average firm 

In much more financial trouble than the average firm 

Conclusion 
 In this chapter, we laid the groundwork for analyzing a firm’s optimal mix of debt 

and equity by laying out the benefits and the costs of borrowing money. In particular, we 

made the following points: 

• We differentiated between debt and equity at a generic level by pointing out that any 

financing approach that results in contractual cash flows and has prior claims in the 

case of default, fixed maturity, and no voting rights is debt, whereas a financing 

                                                
37 Myers, S.C. and N.S. Majluf, 1984, Corporate Financing and Investment Decisions when Firms have 
Information that Investors do not have, Journal of Financial Economics,  v13, 187-221. 
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approach that provides for residual cash flows and has low or no priority in claims in 

the case of default, infinite life, and a lion’s share of the control is equity. 

• Although all firms, private as well as public, use both debt and equity, the choices in 

terms of financing and the type of financing used change as a firm progresses through 

the life cycle, with equity dominating at the earlier stages and debt as the firm 

matures. 

• The primary benefit of debt is a tax benefit: Interest expenses are tax-deductible and 

cash flows to equity (dividends) are not. This benefit increases with the tax rate of the 

entity taking on the debt. A secondary benefit of debt is that it forces managers to be 

more disciplined in their choice of projects by increasing the costs of failure; a series 

of bad projects may create the possibility of defaulting on interest and principal 

payments. 

• The primary cost of borrowing is an increase in the expected bankruptcy cost—the 

product of the probability of default and the cost of bankruptcy. The probability of 

default is greater for firms that have volatile cash flows. The cost of bankruptcy 

includes both the direct costs (legal and time value) of bankruptcy and the indirect 

costs (lost sales, tighter credit, and less access to capital). Borrowing money exposes 

the firm to the possibility of conflicts between stock and bondholders over 

investment, financing, and dividend decisions. The covenants that bondholders write 

into bond agreements to protect themselves against expropriation cost the firm in both 

monitoring costs and lost flexibility. The loss of financial flexibility that arises from 

borrowing money is more likely to be a problem for firms with substantial and 

unpredictable investment opportunities. 

• In the special case where there are no tax benefits, default risk, or agency problems, 

the financing decision is irrelevant. This is known as the Miller-Modigliani theorem. 

In most cases, however, the trade-off between the benefits and costs of debt will 

result in an optimal capital structure whereby the value of the firm is maximized. 

• Firms generally choose their financing mix in one of three ways—based on where 

they are in the life cycle, by looking at comparable firms, or by following a financing 

hierarchy where retained earnings is the most preferred option and convertible 

preferred stock the least. 
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Live Case Study 

Analyzing a Firm’s Current Financing Choices 
Objective To examine a firm’s current financing choices and to categorize them into debt 

(borrowings) and equity and to examine the trade-off between debt and equity for your 

firm. 

Key Questions 

• Where and how does the firm get its current financing? 

• Would these financing choices be classified as debt, equity, or hybrid securities? 

• How large, in qualitative or quantitative terms, are the advantages to this company 

from using debt? 

• How large, in qualitative or quantitative terms, are the disadvantages to this 

company from using debt? 

• From the qualitative trade-off, does this firm look like it has too much or too little 

debt?  

Framework for Analysis 

• Assessing Current Financing 

1.1. How does the firm raise equity?  

a. If it is a publicly traded firm, it can raise equity from common stock and 

warrants or options. 

b. If is a private firm, the equity can come from personal savings and venture 

capital. 

1.2. How (if at all) does the firm borrow money? 

a. Does it use bank loans or corporate bonds? 

b. What is the maturity structure for the debt? 

c. What type of debt does the firm have? (Currency mix, fixed versus floating) 

1.3. Does the firm use any hybrid approaches to raising financing that combine some 

of the features of debt and some of equity? 

• Examples would include preferred stock, convertible bonds, and bonds 

with warrants attached to them. 

2. Detailed Description of Current Financing 
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2.1. If the firm raises equity from warrants or convertibles, what are the 

characteristics of the options (exercise price, maturity, etc.)? 

2.2. If the firm has borrowed money, what are the characteristics of the debt 

(maturity, coupon or stated interest rate, call features, fixed or floating rate, secured 

or unsecured, and currency)? 

2.3. If the firm has hybrid securities, what are the features of the hybrid securities? 

3. Breakdown into Debt and Equity 

3.1. If the firm has financing with debt and equity components (such as 

convertible bonds), how much of the value can be attributed to debt and how 

much to equity? 

3.2. Given the coupon or stated interest rate and maturity of the nontraded debt, 

what is the current estimated market value of the debt? 

3.3 What is the market value of equity that the firm has outstanding? 

4. Trade-Off on Debt versus Equity 

Benefits of Debt 

• What marginal tax rate does this firm face, and how does this measure up to 

the marginal tax rates of other firms? Are there other tax deductions that this 

company has (like depreciation) to reduce the tax bite?  

• Does this company have high free cash flows (for example, EBITDA/firm 

value)? Has it taken and does it continue to have good investment projects? 

How responsive are managers to stockholders? (Will there be an advantage to 

using debt in this firm as a way of keeping managers in line or do other 

[cheaper] mechanisms exist?) 

Costs of Debt 

• How high are the current cash flows of the firm (to service the debt) and how 

stable are these cash flows? (Look at the variability in the operating income 

over time.) 

• How easy is it for bondholders to observe what equity investors are doing? 

Are the assets tangible or intangible? If not, what are the costs in terms of 

monitoring stockholders or in terms of bond covenants? 

• How well can this firm forecast its future investment opportunities and needs? 
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Getting Information about Current Financing Choices 

 The information about current financing choices can almost all be extracted from 

the financial statements. The balance sheet should provide a summary of the book values 

of the various financing choices made by the firm, though hybrids are usually categorized 

into debt (if they are debt hybrids) and equity (if they are equity hybrids). The description 

of warrants outstanding as well as the details of the borrowing that the firm has should be 

available in the footnotes to the balance sheets. In particular, the maturity dates for 

different components of borrowing, the coupon rates and information on any other 

special features should be available in the notes. 

Online sources of information: Review 

www.stern.nyu.edu/~adamodar/cfin2E/project/data.htm.  
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Problems and Questions 

1. An income bondholder receives interest payments only if the firm makes income. If 

the firm does not make interest payments in a year, the interest is cumulated and paid 

in the first year the firm makes income. A preferred stock receives preferred 

dividends only if the firm makes income. If a firm does not make preferred dividend 

payments in a year, the dividend is cumulated and paid in the first year the firm 

makes income. Are income bonds really preferred stock? What are the differences? 

For purposes of calculating debt. how would you differentiate between income bonds 

and regular bonds? 

2. A commodity bond links interest and principal payments to the price of a commodity. 

Differentiate a commodity bond from a straight bond, and then from equity. How 

would you factor these differences into your analysis of the debt ratio of a company 

that has issued exclusively commodity bonds? 

3. You are analyzing a new security that has been promoted as equity, with the 

following features: 

• The dividend on the security is fixed in dollar terms for the life of the security, which 

is twenty years. 

• The dividend is not tax-deductible. 

• In the case of default, the holders of this security will receive cash only after all debt 

holders, secured as well as unsecured, are paid. 

• The holders of this security will have no voting rights. 

Based on the description of debt and equity in the chapter, how would you classify this 

security? If you were asked to calculate the debt ratio for this firm, how would you 

categorize this security? 

4. You are analyzing a convertible preferred stock with the following characteristics for 

the security: 

• There are 50,000 preferred shares outstanding, with a face value of $100 and a 6 

percent preferred dividend rate. 
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• The firm has straight preferred stock outstanding, with a preferred dividend rate of 9 

percent. 

• The preferred stock is trading at $105. 

Estimate the preferred stock and equity components of this preferred stock.  

5. You have been asked to calculate the debt ratio for a firm that has the following 

components to its financing mix: 

• The firm has 1 million shares outstanding, trading at $50 per share. 

• The firm has $25 million in straight debt, carrying a market interest rate of 8 percent. 

• The firm has 20,000 convertible bonds outstanding, with a face value of $1,000, a 

market value of $1,100, and a coupon rate of 5 percent.  

Estimate the debt ratio for this firm. 

6. You have been asked to estimate the debt ratio for a firm with the following financing 

details: 

• The firm has two classes of shares outstanding: 50,000 shares of class A stock, with 2 

voting rights per share, trading at $100 per share, and 100,000 shares of class B stock, 

with 1/2 voting right per share, trading at $90 per share. 

• The firm has $5 million in bank debt, and the debt was taken on recently. 

Estimate the debt ratio. Why does it matter when the bank debt was taken on? 

7.  Zycor Corporation obtains most of its funding internally. Assume that the stock has a 

beta of 1.2, the riskless rate is 6.5 percent, and the market risk premium is 6 percent. 

a. Estimate the cost of internal equity. 

b. Now assume that the cost of issuing new stock is 5 percent of the proceeds. 

Estimate the cost of external equity. 

8. Office Helpers is a private firm that manufactures and sells office supplies. The firm 

has limited capital and is estimated to have a value of $80 million with the capital 

constraints. A venture capitalist is willing to contribute $20 million to the firm in 

exchange for 30 percent of the value of the firm. With this additional capital, the firm 

will be worth $120 million.  

a. Should the firm accept the venture capital? 
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b. At what percentage of firm value would you (as the owner of the private firm) 

break even on the venture capital financing? 

9. Assume now that Office Helpers decides to go public and would like to have its 

shares trade at a target price of $10 per share. If the IPO is likely to be underpriced by 

20 percent, how many shares should the firm have? 

10. You are a venture capitalist and have been approached by Cirrus Electronics, a 

private firm. The firm has no debt outstanding and does not have earnings now but is 

expected to be earning $15 million in four years, when you also expect it to go public. 

The average price-earnings ratio of other firms in this business is 50.  

a. Estimate the exit value of Cirrus Electronics. 

b. If your target rate of return is 35 percent, estimate the discounted terminal value 

of Cirrus Electronics. 

c. If you are contributing $75 million of venture capital to Cirrus Electronics, at a 

minimum what percentage of the firm value would you demand in return? 

11. The unlevered beta of electronics firms, on average, is 1.1. The riskless rate is 6.5 

percent and the market risk premium is 6 percent.  

a. Estimate the expected return, using the CAPM. 

b. If you are a venture capitalist, why might you have a target rate of return much 

higher than this expected return? 

12. Sunshine Media has just completed an IPO, where 50 million shares of the 125 

million shares outstanding were issued to the public at an offering price of $22 per 

share. On the offering date, the stock price zoomed to $40 per share. Who gains from 

this increase in the price? Who loses, and how much? 

13. IPOs are difficult to value because firms going public tend to be small and little 

information is available about them. Investment bankers have to underprice IPOs 

because they bear substantial pricing risk. Do you agree with this statement? How 

would you test it empirically? 
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14. You are the owner of a small and successful firm with an estimated market value of 

$50 million. You are considering going public. 

a. What are the considerations you would have in choosing an investment banker? 

b. You want to raise $20 million in new financing, which you plan to reinvest 

back in the firm. (The estimated market value of $50 million is based on the 

assumption that this $20 million is reinvested.) What proportion of the firm would 

you have to sell in the IPO to raise $20 million? 

c. How would your answer to b change if the investment banker plans to 

underprice your offering by 10 percent? 

d. If you wanted your stock to trade in the $20–25 range, how many shares would 

you have to create? How many shares would you have to issue? 

15. You have been asked for advice on a rights offering by a firm with 10 million shares 

outstanding trading at $50 per share. The firm needs to raise $100 million in new 

equity. Assuming that the rights subscription price is $25, answer the following 

questions. 

a. How many rights would be needed to buy one share at the subscription price? 

b. Assuming that all rights are subscribed to, what will the ex-rights price be? 

c. Estimate the value per right. 

d. If the price of a right were different (higher or lower) than the value estimated 

in c, how would you exploit the difference? 

16. You are stockholder in a SmallTech, a company that is planning to raise new equity. 

The stock is trading at $15 per share, and there are 1 million shares outstanding. The 

firm issues 500,000 rights to buy additional shares at $10 per share to its existing 

stockholders.  

a. What is the expected stock price after the rights are exercised? 

b. If the rights are traded, what is the price per right? 

c. As a stockholder, would you be concerned about the dilution effect lowering 

your stock price? Why or why not? 
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17. Assume that SmallTech has net income of $1 million and that the earnings will 

increase in proportion with the additional capital raised. 

a. Estimate the earning per share that SmallTech will have after the rights issue 

described in the last problem. 

b. Assume that SmallTech could have raised the capital by issuing 333,333 

shares at the prevailing market price of $15 per share (thus raising the same 

amount of equity as was raised in the rights issue) to the public. Estimate the 

earnings per share that SmallTech would have had with this alternative. 

c. As a stockholder, are you concerned about the fact that the rights issue results 

in lower earnings per share than the general subscription offering (described 

in b). 

18. MVP, a manufacturing firm with no debt outstanding and a market value of $100 

million, is considering borrowing $40 million and buying back stock. Assuming that 

the interest rate on the debt is 9 percent and that the firm faces a tax rate of 35 

percent, answer the following questions: 

a. Estimate the annual interest tax savings each year from the debt. 

b. Estimate the present value of interest tax savings, assuming that the debt change is 

permanent. 

c. Estimate the present value of interest tax savings, assuming that the debt will be 

taken on for ten years only. 

d. What will happen to the present value of interest tax savings if interest rates drop 

tomorrow to 7 percent but the debt itself is fixed rate debt? 

19. A business in the 45 percent tax bracket is considering borrowing money at 10 

percent. 

a. What is the after-tax interest rate on the debt? 

b. What is the after-tax interest rate if only half of the interest expense is allowed as a 

tax deduction? 

c. Would your answer change if the firm is losing money now and does not expect to 

have taxable income for three years? 
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20. WestingHome is a manufacturing company that has accumulated a net operating loss 

of $2 billion over time. It is considering borrowing $5 billion to acquire another 

company. 

a. Based on the corporate tax rate of 36 percent, estimate the present value of the tax 

savings that could accrue to the company. 

b. Does the existence of a net operating loss carryforward affect your analysis? (Will 

the tax benefits be diminished as a consequence?) 

21. Answer true or false to the following questions relating to the free cash flow 

hypothesis (as developed by Jensen). 

a. Companies with high operating earnings have high free cash flows. 

b. Companies with large capital expenditures relative to earnings have low free cash 

flows. 

c. Companies that commit to paying a large portion of their free cash flow as 

dividends do not need debt to add discipline. 

d. The free cash flow hypothesis for borrowing money makes more sense for firms in 

which there is a separation of ownership and management. 

e. Firms with high free cash flows are inefficiently run. 

22. Assess the likelihood that the following firms will be taken over, based on your 

understanding of the free cash flow hypothesis. You can assume that earnings and 

free cash flows are highly correlated. 

a. A firm with high growth prospects, good projects, low leverage, and high earnings. 

b. A firm with low growth prospects, poor projects, low leverage, and poor earnings. 

c. A firm with high growth prospects, good projects, high leverage, and low earnings. 

d. A firm with low growth prospects, poor projects, high leverage, and good earnings. 

e. A firm with low growth prospects, poor projects, low leverage, and good earnings. 

 

 

23. Nadir, an unlevered firm, has expected earnings before interest and taxes of $2 million per 

year. Nadir’s tax rate is 40 percent, and the market value is V = E = $12 million. The stock 
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has a beta of 1, and the risk-free rate is 9 percent. [Assume that E(Rm) – Rf = 6%] 

Management is considering the use of debt; debt would be issued and used to buy back stock, 

and the size of the firm would remain constant. The default free interest rate on debt is 12 

percent. Because interest expense is tax-deductible, the value of the firm would tend to 

increase as debt is added to the capital structure, but there would be an offset in the form of 

the rising cost of bankruptcy. The firm’s analysts have estimated approximately that the 

present value of any bankruptcy cost is $8 million and the probability of bankruptcy will 

increase with leverage according to the following schedule: 

Value of Debt Probability of Failure  

$2,500,000 0.00%  

$5,000,000 8.00% 

$7,500,000 20.5% 

$8,000,000 30.0% 

$9,000,000 45.0% 

$10,000,000 52.5% 

$12,500,000 70.0% 

a. What is the cost of equity and WACC at this time? <AQ: WACC has not been defined in this 

chapter, so it should be spelled out here.> 

b. What is the optimal capital structure when bankruptcy costs are considered? 

c. What will the value of the firm be at this optimal capital structure? 

24. A firm that has no debt has a market value of $100 million and a cost of equity of 11 

percent. In the Miller-Modigliani world, 

a. what happens to the value of the firm as the leverage is changed (assume no taxes)? 

b. what happens to the cost of capital as the leverage is changed (assume no taxes)? 

c. how would your answers to a and b change if there are taxes? 

25. Assume that personal investors pay a 40 percent tax rate on interest income and only 

a 20 percent tax rate on equity income. If the corporate tax rate is 30 percent, estimate 

whether debt has a tax benefit, relative to equity. If a firm with no debt and $100 

million in market value borrows money in this world, estimate what the value of the 

firm will be if the firm borrows $50 million. 
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26. In the illustration in Problem 25, what would the tax rate on equity income need to be 

for debt to not have an effect on value? 

27. XYZ Pharma is a pharmaceutical company that traditionally has not used debt to 

finance its projects. Over the past ten years, it has also reported high returns on its 

projects and growth and made substantial research and development expenses over 

the time period. The health care business overall is growing much slower now, and 

the projects that the firm is considering have lower expected returns. 

a. How would you justify the firm’s past policy of not using debt? 

b. Do you think the policy should be changed now? Why or why not? 

28. Unitrode, which makes analog/linear integrated circuits for power management, is a 

firm that has not used debt in the financing of its projects. The managers of the firm 

contend that they do not borrow money because they want to maintain financial 

flexibility. 

a. How does not borrowing money increase financial flexibility? 

b. What is the trade-off you would be making if you have excess debt capacity and 

you choose not to use it because you want financial flexibility? 

29. Consolidated Power is a regulated electric utility that has equity with a market value 

of $1.5 billion and debt outstanding of $3 billion. A consultant notes that this is a high 

debt ratio relative to the average across all firms, which is 27 percent, and suggests 

that the firm is overlevered. 

a. Why would you expect a electric utility to be able to maintain a higher debt ratio 

than the average company? 

b. Does the fact that the company is a regulated monopoly affect its capacity to carry 

debt? 
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         CHAPTER 8 

CAPITAL STRUCTURE: THE OPTIMAL FINANCIAL MIX 
 What is the optimal mix of debt and equity for a firm? In the last chapter we 

looked at the qualitative trade-off between debt and equity, but we did not develop the 

tools we need to analyze whether debt should be 0%, 20%, 40%, or 60% of capital. Debt 

is always cheaper than equity, but using debt increases risk in terms of default risk to 

lenders and higher earnings volatility for equity investors. Thus, using more debt can 

increase value for some firms and decrease value for others, and for the same firm, debt 

can be beneficial up to a point and destroy value beyond that point. We have to consider 

ways of going beyond the generalities in the last chapter to specific ways of identifying 

the right mix of debt and equity. 

  In this chapter, we explore four ways to find an optimal mix. The first approach 

begins with a distribution of future operating income; we can then decide how much debt 

to carry by defining the maximum possibility of default we are willing to bear. The 

second approach is to choose the debt ratio that minimizes the cost of capital. We review 

the role of cost of capital in valuation and discuss its relationship to the optimal debt 

ratio. The third approach, like the second, also attempts to maximize firm value, but it 

does so by adding the value of the unlevered firm to the present value of tax benefits and 

then netting out the expected bankruptcy costs. The final approach is to base the 

financing mix on the way comparable firms finance their operations. 

Operating Income Approach 
 The operating income approach is the simplest and one of the most intuitive ways 

of determining how much a firm can afford to borrow. We determine a firm’s maximum 

acceptable probability of default as our starting point, and based on the distribution of 

operating income and cash flows, we then estimate how much debt the firm can carry. 

Steps in Applying Operating Income Approach 
We begin with an analysis of a firm’s operating income and cash flows, and we 

consider how much debt it can afford to carry based on its cash flows. The steps in the 

operating income approach are as follows: 
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1. We assess the firm’s capacity to generate operating income based on both current 

conditions and past history. The result is a distribution for expected operating income, 

with probabilities attached to different levels of income.  

2. For any given level of debt, we estimate the interest and principal payments that have 

to be made over time. 

3. Given the probability distribution of operating income and the debt payments, we 

estimate the probability that the firm will be unable to make those payments. 

4. We set a limit or constraint on the probability of its being unable to meet debt 

payments. Clearly, the more conservative the management of the firm, the tighter this 

probability constraint will be. 

5. We compare the estimated probability of default at a given level of debt to the 

probability constraint. If the probability of default is higher than the constraint, the firm 

chooses a lower level of debt; if it is lower than the constraint, the firm chooses a higher 

level of debt. 

Illustration 8.1: Estimating Debt Capacity Based on Operating Income Distribution 

 In the following analysis, we apply the operating income approach to analyzing 

whether Disney should issue an additional $10 billion in new debt. We will assume that 

Disney does not want the probability of being unable to make its total debt payments 

from current operating income to exceed 5%. 

Step 1: We derive a probability distribution for expected operating income from Disney’s 

historical earnings and estimate percentage differences in operating income from 1988 to 

2008 and present it in Figure 8.1. 
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 The average change in operating income on an annual basis over the period was 

13.26%, and the standard deviation in the annual changes is 19.80%. If we assume that 

the changes are normally distributed, these statistics are sufficient for us to compute the 

approximate probability of being unable to meet the specified debt payments.1  

Step 2: We estimate the interest and principal payments on a proposed bond issue of $10 

billion by assuming that the debt will be rated BBB, lower than Disney’s current bond 

rating of A. Based on this rating, we estimated an interest rate of 7% on the debt. In 

addition, we assume that the sinking fund payment set aside to repay the bonds is 10% of 

the bond issue.2 This results in an annual debt payment of $1,700 million: 

Additional Debt Payment = Interest Expense + Sinking Fund Payment 

= 0.07 * $10,000 + 0.10 * $10,000 = $1,700 million 

The total debt payment then can be computed by adding the interest payment of $728 

million on existing debt and the operating lease expenses of $550 million (from the 

                                                
1 Assuming income changes are normally distributed is undoubtedly a stretch. You can try alternative 
distributions that better fit the actual data. 
2 A sinking fund payment allows a firm to set aside money to pay off a bond when it comes due at maturity 
in annual installments.  
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current year) to the additional debt payment that will be created by taking on $10 billion 

in additional debt.  

Total Debt Payment = Interest on Existing Debt + Operating Lease Expense + Additional 

Debt Payment = $728 million + $550 million + $1,700 million = $ 2,978 million 

Step 3: We can now estimate the probability of default3 from the distribution of operating 

income. The simplest computation is to assume the percentage changes in operating 

income are normally distributed, with the operating income of $6,726 million that Disney 

earned the last four quarters, as the base year income, and the standard deviation of 

19.8% from the historical data as the expected future standard deviation. The resulting t 

statistic is 2.81: 

t-Statistic = (Current EBIT – Debt Payment)/σOI (Current Operating Income) 

= ($6,726 – $2.978)/(0.1980 * $6,726) = 2.81 

Based on the t-statistic, the probability that Disney will be unable to meet its debt 

payments in the next year is 0.24%.4  

Step 4: Because the estimated probability of default is indeed less than 5%, Disney can 

afford to borrow more than $10 billion. If the distribution of operating income changes is 

normal, we can estimate the level of debt payments Disney can afford to make for a 

probability of default of 5%.  

t-Statistic for 5% probability level = 1.645 

Consequently, the debt payment can be estimated as 

($6,726 – X)/(0.1980 * $6,726) = 1.645 

Solving for X, we estimate a breakeven debt payment of  

Break-Even Debt Payment = $ 4,535 million 

Subtracting out the existing interest and lease payments from this amount yields the 

breakeven additional debt payment of $ 3,257 million. 

Break-Even Additional Debt Payment = $4,535 – 728 – 550 = $ 3,257 million 

                                                
3This is the probability of defaulting on interest payments in one period. The cumulative probability of 
default over time will be much higher. 
4 This is likely to be a conservative estimate because it does not allow for the fact that Disney has a cash 
balance of $3,795 million that can be used to service debt, if the operating income falls short. 
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If we assume that the interest rate remains unchanged at 7% and the sinking fund will 

remain at 10% of the outstanding debt, this yields an optimal additional debt of $ 19,161 

million. 

Optimal Additional Debt = Break-Even Additional Debt Payment/(Interest Rate + 

Sinking Fund Rate) 

= $3,257/(0.07 + 0.10) = $ 19,161 million 

Based on this analysis, Disney should be able to more than double its existing debt 

($16,682 million) and stay within its constraint of keeping the probability of default to 

less than 5%. 

Limitations of the Operating Income Approach 

 Although this approach may be intuitive and simple, it has key drawbacks. First, 

estimating a distribution for operating income is not as easy as it sounds, especially for 

firms in businesses that are changing and volatile. The operating income of firms can 

vary widely from year to year, depending on the success or failure of individual products. 

Second, even when we can estimate a distribution, the distribution may not fit the 

parameters of a normal distribution, and the annual changes in operating income may not 

reflect the risk of consecutive bad years. This can be remedied by calculating the 

statistics based on multiple years of data. For Disney, if operating income is computed 

over rolling two-year periods,5 the standard deviation will increase and the optimal debt 

ratio will decrease. 

This approach is also an extremely conservative way of setting debt policy 

because it assumes that debt payments have to be made out of a firm’s operating income 

and that the firm has no access to financial markets or pre-existing cash balance. Finally, 

the probability constraint set by management is subjective and may reflect management 

concerns more than stockholder interests. For instance, management may decide that it 

wants no chance of default and refuse to borrow money as a consequence.  

Refinements on the Operating Income Approach 
 The operating income approach described in this section is simplistic because it is 

based on historical data and the assumption that operating income changes are normally 
                                                
5By rolling two-year periods, we mean 1988-89, 1989-90 and so on for the rest of the data. 
6 Opler, T., M. Saron and S. Titman, 1997, Designing Capital Structure to Create Stockholder Value, 
Journal of Applied Corporate Finance, v10, 21-32. 

Unknown
Deleted: ing of the same observations.
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distributed. We can make it more sophisticated and robust by making relatively small 

changes. 

• We can look at simulations of different possible outcomes for operating income, 

rather than looking at historical data; the distributions of the outcomes can be 

based both on past data and on expectations for the future.  

• Instead of evaluating just the risk of defaulting on debt, we can consider the 

indirect bankruptcy costs that can accrue to a firm if operating income drops 

below a specified level.  

• We can compute the present value of the tax benefits from the interest payments 

on the debt, across simulations, and thus compare the expected cost of bankruptcy 

to the expected tax benefits from borrowing.  

With these changes, we can look at different financing mixes for a firm and estimate the 

optimal debt ratio as that mix that maximizes the firm’s value.6 

Cost of Capital Approach 
 In Chapter 4, we estimated the minimum acceptable hurdle rates for equity 

investors (the cost of equity), and for all investors in the firm (the cost of capital). We 

defined the cost of capital to be the weighted average of the costs of the different 

components of financing—including debt, equity and hybrid securities—used by a firm 

to fund its investments. By altering the weights of the different components, firms might 

be able to change their cost of capital.7 In the cost of capital approach, we estimate the 

costs of debt and equity at different debt ratios, use these costs to compute the costs of 

capital, and look for the mix of debt and equity that yields the lowest cost of capital for 

the firm. At this cost of capital, we will argue that firm value is maximized.  

Cost of Capital and Maximizing Firm Value 

 In chapters 3 and 4, we laid the foundations for estimating the cost of capital for a 

firm. We argued that the cost of equity should reflect the risk as perceived by the 

marginal investors in the firm. If those marginal investors are diversified, the only risk 

that should be priced in should be the risk that cannot be diversified away, captured in a 

beta (in the CAPM) or betas (in multi factor models). If the marginal investors are not 

diversified, the cost of equity may reflect some or all of the firm-specific risk in the firm. 
                                                
7 If capital structure is irrelevant, the cost of capital will be unchanged as the capital structure is altered. 
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The cost of debt is a function of the default risk of the firm and reflects the current cost of 

long term borrowing to the firm. Since interest is tax deductible, we adjust the cost of 

debt for the tax savings, using the marginal tax rate, to estimate an after-tax cost. In 

summary, the cost of capital is a weighted average of the costs of equity and debt, with 

the weights based upon market values: 

Cost of capital = 

€ 

Cost of Equity Equity
(Debt +  Equity)

+ Cost of debt (1- t) Debt
(Debt +  Equity)

 

To understand the relationship between the cost of capital and optimal capital structure, 

we first have to establish the relationship between firm value and the cost of capital. In 

Chapter 5, we noted that the value of a project to a firm could be computed by 

discounting the expected cash flows on it at a rate that reflected the riskiness of the cash 

flows, and that the analysis could be done either from the viewpoint of equity investors 

alone or from the viewpoint of the entire firm. In the latter approach, we discounted the 

cash flows to the firm on the project, that is, the project cash flows prior to debt payments 

but after taxes, at the project’s cost of capital.  

Extending this principle, the value of the entire firm can be estimated by 

discounting the aggregate expected cash flows to the firm over time at the firm’s cost of 

capital. The firm’s aggregate cash flows can be estimated as cash flows after operating 

expenses, taxes, and any capital investments needed to create future growth in both fixed 

assets and working capital, but before debt payments. 

Cash Flow to Firm = EBIT (1 – t) – (Capital Expenditures – Depreciation) – 

Change in Non-cash Working Capital 

The value of the firm can then be written as 

€ 

Value of Firm =  CF to Firmt

(1 +WACC)t
t =1

t =∞

∑  

The value of a firm is therefore a function of its cash flows and its cost of capital. In the 

special case where the cash flows to the firm remain constant as the debt/equity mix is 

changed, the value of the firm will increase as the cost of capital decreases. If the 

objective in choosing the financing mix for the firm is the maximization of firm value, 

this can be accomplished, in this case, by minimizing the cost of capital. In the more 



 8 

general case where the cash flows to the firm themselves change as the debt ratio 

changes, the optimal financing mix is the one that maximizes firm value.  

The Cost of Capital Approach - Basics 

To use the cost of capital approach in its simplest form, where the cash flows are 

fixed and only the cost of capital changes, we need estimates of the cost of capital at 

every debt ratio. In making these estimates, the one thing we cannot do is keep the costs 

of debt and equity fixed, while changing the debt ratio. In addition to being unrealistic in 

its assessment of risk as the debt ratio changes, this analysis will yield the unsurprising 

conclusion that the cost of capital is minimized at a 100% debt ratio.  

As the debt ratio increases, each of the components in the cost of capital will 

change. Let us start with the equity component. Equity investors are entitled to the 

residual earnings and cash flows in a firm, after interest and principal payments have 

been made. As that firm borrows more money to fund a given level of assets, debt 

payments will increase, and equity earnings will become more volatile. This higher 

earnings volatility, in turn, will translate into a higher cost of equity. In the language of 

the CAPM and multi-factor models, the beta or betas we use for equity should increase as 

the debt ratio goes up. The debt holders will also see their risk increase as the firm 

borrows more. Holding operating income constant, a firm that contracts to pay more to 

debt holders has a greater chance of defaulting, which will result in a higher cost of debt. 

As an added complication, the tax benefits of interest expenses can be put at risk, if these 

expenses become greater than the earnings. 

The key to using the cost of capital approach is coming up with realistic estimates 

of the cost of equity and debt at different debt ratios. The optimal financing mix for a 

firm is trivial to compute if one is provided with a schedule that relates the costs of equity 

and debt to the debt ratio of the firm. Computing the optimal debt ratio then becomes 

purely mechanical.  To illustrate, assume that you are given the costs of equity and debt 

at different debt levels for a hypothetical firm and that the after-tax cash flow to this firm 

is currently $200 million. Assume also that these cash flows are expected to grow at 3% a 

year forever, and are unaffected by the debt ratio of the firm. The cost of capital schedule 

is provided in Table 8.1, along with the value of the firm at each level of debt. 

Table 8.1 WACC, Firm Value, and Debt Ratios 
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D/(D+E) Cost of Equity After-tax Cost of Debt Cost of Capital Firm Value 
0 10.50% 4.80% 10.50% $2,747 

10% 11.00% 5.10% 10.41% $2,780 
20% 11.60% 5.40% 10.36% $2,799 
30% 12.30% 5.52% 10.27% $2,835 
40% 13.10% 5.70% 10.14% $2,885 
50% 14.00% 6.10% 10.05% $2,922 
60% 15.00% 7.20% 10.32% $2,814 
70% 16.10% 8.10% 10.50% $2,747 
80% 17.20% 9.00% 10.64% $2,696 
90% 18.40% 10.20% 11.02% $2,569 

100% 19.70% 11.40% 11.40% $2,452 

Value of Firm  =

€ 

Expected Cash flow to firm next year
(Cost of capital - g)

=
200(1.03)

(Cost of capital - g)
  

The value of the firm increases (decreases) as the WACC decreases (increases), as 

illustrated in Figure 8.2. 

Figure 8.2 Cost of Capital and Firm Value as a Function of Leverage 

 
 This illustration makes the choice of an optimal financing mix seem trivial and it 

obscures some real problems that may arise in its applications. First, we typically do not 

have the benefit of having the entire schedule of costs of financing, prior to an analysis. 
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In most cases, the only level of debt about which there is any certainty about the cost of 

financing is the current level. Second, the analysis assumes implicitly that the level of 

cash flows to the firm is unaffected by the financing mix of the firm and consequently by 

the default risk (or bond rating) for the firm. Although this may be reasonable in some 

cases, it might not in others. For instance, a firm that manufactures consumer durables 

(cars, televisions, etc.) might find that its sales and operating income drop if its default 

risk increases because investors are reluctant to buy its products. We will deal with the 

computational component of estimating costs of debt, equity and capital first in the 

standard cost of capital approach and then follow up by examining how to bring in 

changes in expected cash flows into the analysis in the enhanced cost of capital approach.  

8.1. Minimizing Cost of Capital and Maximizing Firm Value 
 A lower cost of capital will lead to a higher firm value only if 

a. the operating income does not change as the cost of capital declines. 

b. the operating income goes up as the cost of capital goes down. 

c. any decline in operating income is offset by the lower cost of capital. 

The Standard Cost of Capital Approach 

 In the standard cost of capital approach, we keep the operating income and cash 

flows fixed, while changing the cost of capital. Not surprisingly, the optimal debt ratio is 

the one that minimizes the cost of capital. While the assumptions seem heroic, it is a good 

starting point for the discussion. 

Steps in computing cost of capital 

 We need three basic inputs to compute the cost of capital—the cost of equity, the 

after-tax cost of debt, and the weights on debt and equity. The costs of equity and debt 

change as the debt ratio changes, and the primary challenge of this approach is in 

estimating each of these inputs.  

 Let us begin with the cost of equity. In Chapter 4, we argued that the beta of equity 

will change as the debt ratio changes. In fact, we estimated the levered beta as a function 

of the debt to equity ratio of a firm, the unlevered beta, and the firm’s marginal tax rate: 

βlevered = βunlevered [1 + (1 – t)Debt/Equity] 
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Thus, if we can estimate the unlevered beta for a firm, we can use it to computed  the 

levered beta of the firm at every debt ratio. This levered beta can then be used to compute 

the cost of equity at each debt ratio. 

Cost of Equity = Risk-Free Rate + βlevered (Risk Premium) 

 The cost of debt for a firm is a function of the firm’s default risk. As firms borrow 

more, their default risk will increase and so will the cost of debt. If we use bond ratings as 

the measure of default risk, we can estimate the cost of debt in three steps. First, we 

estimate a firm’s dollar debt and interest expenses at each debt ratio; as firms increase 

their debt ratio, both dollar debt and interest expenses will rise. Second, at each debt 

level, we compute a financial ratio or ratios that measure default risk and use the ratio(s) 

to estimate a rating for the firm; again, as firms borrow more, this rating will decline. 

Third, a default spread, based on the estimated rating, is added on to the risk-free rate to 

arrive at the pretax cost of debt. Applying the marginal tax rate to this pretax cost yields 

an after-tax cost of debt.  

 Once we estimate the costs of equity and debt at each debt level, we weight them 

based on the proportions used of each to estimate the cost of capital. Although we have 

not explicitly allowed for a preferred stock component in this process, we can have 

preferred stock as a part of capital. However, we have to keep the preferred stock portion 

fixed while changing the weights on debt and equity. The debt ratio at which the cost of 

capital is minimized is the optimal debt ratio. 

 In this approach, the effect of changing the capital structure, on firm value, is 

isolated by keeping the operating income fixed, and varying only the cost of capital. In 

practical terms, this requires us to make two assumptions. First, the debt ratio is 

decreased by raising new equity and retiring debt; conversely, the debt ratio is increased 

by borrowing money and buying back stock. This process is called recapitalization. 

Second, the pretax operating income is assumed to be unaffected by the firm’s financing 

mix and, by extension, its bond rating. If the operating income changes with a firm’s 

default risk, the basic analysis will not change, but minimizing the cost of capital may not 

be the optimal course of action, because the value of the firm is determined by both the 

cash flows and the cost of capital. The value of the firm will have to be computed at each 

debt level and the optimal debt ratio will be that which maximizes firm value.  
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Illustration 8.2: Analyzing the Capital Structure for Disney: May 2009 

 The cost of capital approach can be used to find the optimal capital structure for a 

firm, as we will for Disney in May 2009. Disney had $16,003 million in interest-bearing 

debt on its books and we estimated the market value of this debt to be $14,962 million in 

chapter 4. Adding the present value of operating leases of $1,720 million (also estimated 

in chapter 4) to this value, we arrive at a total market value for the debt of $16,682 

million. The market value of equity at the same time was $45,193 million; the market 

price per share was $24.34, and there were 1856.752 million shares outstanding. 

Proportionally, 26.96% of the overall financing mix was debt, and the remaining 73.04% 

was equity. 

 The beta for Disney’s stock in May 2009, as estimated in Chapter 4, was 0.9011. 

The Treasury bond rate at that time was 3.5%. Using an estimated equity risk premium of 

6%, we estimated the cost of equity for Disney to be 8.91%: 

Cost of Equity = Risk-Free Rate + Beta * (Market Premium) 

= 3.5% + 0.9011(6%) = 8.91% 

Disney’s bond rating in May 2009 was A, and based on this rating, the estimated pretax 

cost of debt for Disney is 6%. Using a marginal tax rate of 38%, we estimate the after-tax 

cost of debt for Disney to be 3.72%. 

After-Tax Cost of Debt  = Pretax Interest Rate (1 – Tax Rate) 

= 6.00% (1 – 0.38) = 3.72% 

The cost of capital was calculated using these costs and the weights based on market value: 

Cost of capital = 

€ 

Cost of Equity Equity
(Debt +  Equity)

+ Cost of debt (1- t) Debt
(Debt +  Equity)

 

  = 

€ 

8.91% 45,193
(16,682 + 45,193)

+ 3.72% 16,682
(16,682 + 45,193)

= 7.51% 

8.2. Market Value, Book Value, and Cost of Capital 
Disney had a book value of equity of approximately $32.7 billion and a book value of 

debt of $16 billion.  If you held the cost of equity and debt constant and replaced the 

market value weights in the cost of capital with book value weights, you will end up with  

a. A lower cost of capital 

b. A higher cost of capital 
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c. The same cost of capital 

What are the implications for valuation? 

 

I. Disney's Cost of Equity and Leverage 

 The cost of equity for Disney at different debt ratios can be computed using the unlevered 

beta of the firm, and the debt equity ratio at each level of debt. We use the levered betas that 

emerge to estimate the cost of equity. The first step in this process is to compute the firm’s 

current unlevered beta, using the current market debt to equity ratio and a tax rate of 38%. 

Unlevered Beta = 

€ 

Levered Beta

1+(1- t) Debt
Equity

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

= 0.9011

1+(1- .38)16,682
45,193

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

= 0.7333 

Note that this is the bottom-up unlevered beta that we estimated for Disney in Chapter 4, based 

on its business mix, which should come as no surprise since we computed the levered beta from 

that value. We compute the levered beta at each debt ratio, using this unlevered beta and 

Disney’s marginal tax rate of 38%: 

Levered Beta = 0.7033  (1 + (1- .38) (Debt/Equity)) 

We continued to use the Treasury bond rate of 3.5% and the market premium of 6% to compute 

the cost of equity at each level of debt. If we keep the tax rate constant at 38%, we obtain the 

levered betas for Disney in Table 8.2. 

Table 8.2: Levered Beta and Cost of Equity: Disney 

Debt to Capital Ratio D/E Ratio Levered Beta Cost of Equity 
0% 0.00% 0.7333 7.90% 
10% 11.11% 0.7838 8.20% 
20% 25.00% 0.8470 8.58% 
30% 42.86% 0.9281 9.07% 
40% 66.67% 1.0364 9.72% 
50% 100.00% 1.1879 10.63% 
60% 150.00% 1.4153 11.99% 
70% 233.33% 1.7941 14.26% 
80% 400.00% 2.5519 18.81% 
90% 900.00% 4.8251 32.45% 

 

In calculating the levered beta in this table, we assumed that all market risk is borne by 

the equity investors; this may be unrealistic especially at higher levels of debt and that the 

firm will be able to get the full tax benefits of interest expenses even at very high debt 
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ratios. We will also consider an alternative estimate of levered betas that apportions some 

of the market risk to the debt: 

βlevered = βu[1 + (1 – t)D/E] – βdebt (1 – t)D/E 

The beta of debt can be based on the rating of the bond, estimated by regressing past 

returns on bonds in each rating class against returns on a market index or backed out of 

the default spread. The levered betas estimated using this approach will generally be 

lower than those estimated with the conventional model.8 We will also examine whether 

the full benefits of interest expenses will accrue at higher debt ratios. 

II. Disney’s Cost of Debt and Leverage 

 There are several financial ratios that are correlated with bond ratings, and we 

face two choices. One is to build a model that includes several financial ratios to estimate 

the synthetic ratings at each debt ratio. In addition to being more labor and data intensive, 

the approach will make the ratings process less transparent and more difficult to decipher. 

The other is to stick with the simplistic approach that we developed in chapter 4, of 

linking the rating to the interest coverage ratio, with the ratio defined as: 

Interest Coverage Ratio = 

€ 

Earnings before interest and taxes
Interest Expenses

 

We will stick with the simpler approach for three reasons. First, we are not aiming for 

precision in the cost of debt, but an approximation. Given that the more complex 

approaches also give you approximations, we will tilt in favor of transparency. Second, 

there is significant correlation not only between the interest coverage ratio and bond 

ratings but also between the interest coverage ratio and other ratios used in analysis, such 

as the debt coverage ratio and the funds flow ratios. In other words, we may be adding 

little by adding other ratios that are correlated with interest coverage ratios, including 

EBITDA/Fixed Charges, to the mix.  Third, the interest coverage ratio changes as a firm 

changes is financing mix and decreases as the debt ratio increases, a key requirement 

since we need the cost of debt to change as the debt ratio changes. 

                                                
8 Consider, for instance, a debt ratio of 40 percent. At this level the firm’s debt will take on some of the 
characteristics of equity. Assume that the beta of debt at a 40 percent debt ratio is 0.10. The equity beta at 
that debt ratio can be computed as follows: 

Levered Beta = 0.7333 (1 + (1 – 0.38)(40/60) – 0.10 (1 – 0.373) (40/60) = 0.99 
In the unadjusted approach, the levered beta would have been 1.0364. 
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 To make our estimates of the synthetic rating, we will use the lookup table that we 

introduced in chapter 4, for large market capitalization firms (since Disney’s market 

capitalization is greater than $ 5 billion) and continue to use the default spreads that we 

used in that chapter to estimate the pre-tax cost of debt. Table 8.3 reproduces those 

numbers: 

Table 8.3 Interest Coverage Ratios, Ratings and Default Spreads 

Interest Coverage Ratio Rating Typical Default Spread  
>8.5 AAA 1.25% 

6.5-8.5 AA 1.75% 
5.5-6.5 A+ 2.25% 

4.25- 5.5 A 2.50% 
3- 4.25 A– 3.00% 
2.5-3.0 BBB 3.50% 
2.25-2.5 BB+ 4.25% 
2.0-2.25 BB 5.00% 
1.75-2.0 B+ 6.00% 
1.5-1.75 B 7.25% 
1.25-1.5 B– 8.50% 
0.8-1.25 CCC 10.00% 
0.65-0.8 CC 12.00% 
0.2-0.65 C 15.00% 

<0.2 D 20.00% 
 

Source: Capital IQ & Bondsonline.com 

Using this table as a guideline, a firm with an interest coverage ratio of 2.75 would have a 

rating of BBB and a default spread of 3.50%, over the riskfree rate. 

Because Disney’s capacity to borrow is determined by its earnings power, we will 

begin by looking at key numbers from the company’s income statements for the most 

recent fiscal year (July 2007-June 2008) and for the last four quarters (Calendar year 

2008) in table 8.4. 

Table 8.4 Disney’s Key Operating Numbers 

 Last fiscal year Trailing 12 months 
Revenues $37,843 $36,990 
EBITDA $8,986 $8,319 
Depreciation & Amortization $1,582 $1,593 
EBIT $7,404 $6,726 
Interest Expenses $712 $728 
EBITDA (adjusted for leases) $9,989 $8,422 
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EBIT( adjusted for leases) $7,708 $6,829 
Interest Expenses (adjusted for leases) $815 $831 

 

Note that converting leases to debt affects both the operating income and the interest 

expense; the imputed interest expense on the lease debt is added to both the operating 

income and interest expense numbers.9 Since the trailing 12-month figures represent 

more recent information, we will use those numbers in assessing Disney’s optimal debt 

ratio. Based on the EBIT (adjusted for leases) of $6,829 million and interest expenses of 

$831 million, Disney has an interest coverage ratio of 8.22 and should command a rating 

of AA, two notches above its actual rating of A. 

 To compute Disney’s ratings at different debt levels, we start by assessing the 

dollar debt that Disney will need to issue to get to the specified debt ratio. This can be 

accomplished by multiplying the total market value of the firm today by the desired debt 

to capital ratio. To illustrate, Disney’s dollar debt at a 10% debt ratio will be $6,188 

million, computed thus: 

Value of Disney = Current Market Value of Equity + Current Market Value of Debt 

  = 45,193 + $16,682 = $61,875 million 

$ Debt at 10% Debt to Capital Ratio = 10% of $61,875 = $6,188 million 

The second step in the process is to compute the interest expense that Disney will have at 

this debt level, by multiplying the dollar debt by the pre-tax cost of borrowing at that debt 

ratio. The interest expense is then used to compute an interest coverage ratio which is 

employed to compute a synthetic rating. The resulting default spread, based on the rating, 

can be obtained from table 8.3, and adding the default spread to the riskfree rate yields a 

pre-tax cost of borrowing.  Table 8.5 estimates the interest expenses, interest coverage 

ratios, and bond ratings for Disney at 0% and 10% debt ratios, at the existing level of 

operating income. 

Table 8.5 Effect of Moving to Higher Debt Ratios: Disney 

D/(D + E) 0.00% 10.00% 

                                                
9 The present value of operating leases ($1,720 million) was multiplied by the pre-tax cost of debt of 6% to 
arrive at an interest expense of $ 103 million, which is added to both operating income and interest 
expense. Multiplying the pretax cost of debt by the present value of operating leases yields an 
approximation. The full adjustment would require us to add back the entire operating lease expense and to 
subtract out the depreciation on the leased asset. 
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D/E 0.00% 11.11% 
$ Debt $0  $6,188  
EBITDA $8,422  $8,422  
Depreciation $1,593  $1,593  
EBIT $6,829  $6,829  
Interest $0  $294  
Pretax int. cov ∞ 23.24 
Likely rating AAA AAA 
Pretax cost of debt 4.75% 4.75% 

Note that the EBITDA and EBIT remain fixed as the debt ratio changes. We ensure this 

by using the proceeds from the debt to buy back stock, thus leaving operating assets 

untouched and isolating the effect of changing the debt ratio.  

 There is circular reasoning involved in estimating the interest expense. The 

interest rate is needed to calculate the interest coverage ratio, and the coverage ratio is 

necessary to compute the interest rate. To get around the problem, we began our analysis 

by assuming that Disney could borrow $6,188 billion at the AAA rate of 4.75%; we then 

compute an interest expense and interest coverage ratio using that rate. At the 10% debt 

ratio, our life was simplified by the fact that the rating remained unchanged at AAA. To 

illustrate a more difficult step up in debt, consider the change in the debt ratio from 20% 

to 30%: 

  
Iteration 1 

(Debt @AAA rate) 
Iteration 2 

(Debt @AA rate) 
D/(D + E) 20.00% 30.00% 30.00% 
D/E 25.00% 42.86% 42.86% 
$ Debt $12,375  $ 18,563 $18,563 
EBITDA $8,422  $8,422  $8,422  
Depreciation $1,593  $1,593  $1,593  
EBIT $6,829  $6,829  $6,829  
Interest $588 18563*.0475=$881 18563*.0525 =$974 
Pretax int. cov 11.62 7.74 7.01 
Likely rating AAA AA AA 
Pretax cost of debt 4.75% 5.25% 5.25% 

While the initial estimate of the interest expenses at the 30% debt ratio reflects the AAA 

rating and 4.75% interest rate) that the firm enjoyed at the 20% debt ratio, the resulting 

interest coverage ratio of 7.74 pushes the rating down to AA and the interest rate to 

5.25%. Consequently, we have to recompute the interest expenses at the higher rate (in 

iteration 2) and reach steady state: the interest rate that we use matches up to the 
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estimated interest rate.10 This process is repeated for each level of debt from 10% to 90%, 

and the iterated after-tax costs of debt are obtained at each level of debt in Table 8.6. 

Table 8.6 Disney: Cost of Debt and Debt Ratios 

Debt 
Ratio $ Debt 

Interest 
Expense 

Interest 
coverage 

ratio 
Bond 
Rating 

Interest rate 
on debt 

Tax 
Rate 

After-tax cost 
of debt 

0% $0  $0  ∞ AAA 4.75% 38.00% 2.95% 
10% $6,188  $294  23.24 AAA 4.75% 38.00% 2.95% 
20% $12,375  $588  11.62 AAA 4.75% 38.00% 2.95% 
30% $18,563  $975  7.01 AA 5.25% 38.00% 3.26% 
40% $24,750  $1,485  4.60 A 6.00% 38.00% 3.72% 
50% $30,938  $2,011  3.40 A- 6.50% 38.00% 4.03% 
60% $37,125  $2,599  2.63 BBB 7.00% 38.00% 4.34% 
70% $43,313  $5,198  1.31 B- 12.00% 38.00% 7.44% 
80% $49,500  $6,683  1.02 CCC 13.50% 38.00% 8.37% 
90% $55,688  $7,518  0.91 CCC 13.50% 34.52% 8.84% 

 Note that the interest expenses increase more than proportionately as the debt 

increases, since the cost of debt rises with the debt ratio. There are three points to make 

about these computations.  

a. At each debt ratio, we compute the dollar value of debt by multiplying the debt 

ratio by the existing market value of the firm ($61,875 million). In reality, the 

value of the firm will change as the cost of capital changes and the dollar debt that 

we will need to get to a specified debt ratio, say 30%, will be different from the 

values that we have estimated. The reason that we have not tried to incorporate 

this effect is that it leads more circularity in our computations, since the value at 

each debt ratio is a function of the savings from the interest expenses at that debt 

ratio, which in turn, will depend upon the value.  

b. We assume that at every debt level, all existing debt will be refinanced at the new 

interest rate that will prevail after the capital structure change. For instance, 

Disney’s existing debt, which has a A rating, is assumed to be refinanced at the 

interest rate corresponding to a A- rating when Disney moves to a 50% debt ratio. 

This is done for two reasons. The first is that existing debt holders might have 

                                                
10 Because the interest expense rises, it is possible for the rating to drop again. Thus, a third iteration might 
be necessary in some cases. 



 19 

protective puts that enable them to put their bonds back to the firm and receive 

face value.11 The second is that the refinancing eliminates “wealth expropriation” 

effects—the effects of stockholders expropriating wealth from bondholders when 

debt is increased, and vice versa when debt is reduced. If firms can retain old debt 

at lower rates while borrowing more and becoming riskier, the lenders of the old 

debt will lose value. If we lock in current rates on existing bonds and recalculate 

the optimal debt ratio, we will allow for this wealth transfer. 12 

c. Although it is conventional to leave the marginal tax rate unchanged as the debt 

ratio is increased, we adjust the tax rate to reflect the potential loss of the tax 

benefits of debt at higher debt ratios, where the interest expenses exceed the 

EBIT. To illustrate this point, note that the EBIT at Disney is $6,829 million. As 

long as interest expenses are less than $6,829 million, interest expenses remain 

fully tax-deductible and earn the 38% tax benefit. For instance, even at an 80% 

debt ratio, the interest expenses are $6,683million and the tax benefit is therefore 

38% of this amount. At a 90% debt ratio, however, the interest expenses balloon 

to $7,518 million, which is greater than the EBIT of $6,829 million. We consider 

the tax benefit on the interest expenses up to this amount: 

Maximum Tax Benefit = EBIT * Marginal Tax Rate = $6,829 million * 

0.38 = $2,595 million 

As a proportion of the total interest expenses, the tax benefit is now only 34.52%: 

Adjusted Marginal Tax Rate = Maximum Tax Benefit/Interest Expenses = 

$2,595/$7,518 = 34.52% 

This in turn raises the after-tax cost of debt. This is a conservative approach, 

because losses can be carried forward. Given that this is a permanent shift in 

leverage, it does make sense to be conservative. We used this tax rate to 

recompute the levered beta at a 90% debt ratio, to reflect the fact that tax savings 

from interest are depleted. 

                                                
11 If they do not have protective puts, it is in the best interests of the stockholders not to refinance the debt  
if debt ratios are increased. 
12 This will have the effect of reducing interest cost, when debt is increased, and thus interest coverage 
ratios. This will lead to higher ratings, at least in the short term, and a higher optimal debt ratio. 
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III. Leverage and Cost of Capital 

 Now that we have estimated the cost of equity and the cost of debt at each debt 

level, we can compute Disney’s cost of capital. This is done for each debt level in Table 

8.7. The cost of capital, which is 7.90% when the firm is unlevered, decreases as the firm 

initially adds debt, reaches a minimum of 7.32% at a 40% debt ratio, and then starts to 

increase again. (See table 8.10 for the full details of the numbers in this table) 

Table 8.7 Cost of Equity, Debt, and Capital, Disney 

Debt Ratio Beta Cost of Equity Cost of Debt (after-tax) Cost of capital 
0% 0.73 7.90% 2.95% 7.90% 

10% 0.78 8.20% 2.95% 7.68% 
20% 0.85 8.58% 2.95% 7.45% 
30% 0.93 9.07% 3.26% 7.32% 
40% 1.04 9.72% 3.72% 7.32% 
50% 1.19 10.63% 4.03% 7.33% 
60% 1.42 11.99% 4.34% 7.40% 
70% 1.79 14.26% 7.44% 9.49% 
80% 2.55 18.81% 8.37% 10.46% 
90% 5.05 33.83% 8.84% 11.34% 

Note that we are moving in 10% increments and that the cost of capital flattens out 

between 30 and 50%. We can get a more precise reading of the optimal by looking at 

how the cost of capital moves between 30 and 50%, in smaller increments. Using 1% 

increments, the optimal debt ratio that we compute for Disney is 43%. with a cost of 

capital of 7.28%. The optimal cost of capital is shown graphically in figure 8.3. We will 

stick with the approximate optimal of 40% the rest of this chapter. 
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 To illustrate the robustness of this solution to alternative measures of levered 

betas, we reestimate the costs of debt, equity, and capital under the assumption that debt 

bears some market risk; the results are summarized in Table 8.8.  

Table 8.8 Costs of Equity, Debt, and Capital with Debt Carrying Market Risk, Disney 

Debt Ratio Beta of Equity Beta of Debt Cost of Equity Cost of Debt (after-tax) Cost of capital 
0% 0.73 0.05 7.90% 2.95% 7.90% 

10% 0.78 0.05 8.18% 2.95% 7.66% 
20% 0.84 0.05 8.53% 2.95% 7.42% 
30% 0.91 0.07 8.95% 3.26% 7.24% 
40% 0.99 0.10 9.46% 3.72% 7.16% 
50% 1.11 0.13 10.16% 4.03% 7.10% 
60% 1.28 0.00 11.18% 4.34% 7.08% 
70% 1.28 0.35 11.19% 7.44% 8.57% 
80% 1.52 0.42 12.61% 8.37% 9.22% 
90% 2.60 0.42 19.10% 8.84% 9.87% 
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If the debt holders bear some market risk, the cost of equity is lower at higher levels of 

debt, and Disney’s optimal debt ratio increases to 60%, higher than the optimal debt ratio 

of 40% that we computed using the conventional beta measure.13 

IV. Firm Value and Cost of Capital 

 The reason for minimizing the cost of capital is that it maximizes the value of the 

firm. To illustrate the effects of moving to the optimal on Disney’s firm value, we start 

off with a simple valuation model, designed to value a firm in stable growth.  

Firm Value = 

€ 

Expected Cash flow to firmNext year

(Cost of capital - g)
 

where g is the growth rate in the cash flow to the firm (in perpetuity. We begin by 

computing Disney’s current free cash flow using its current earnings before interest and 

taxes of $6,829 million, its tax rate of 38%, and its reinvestment in 2008 in long term 

assets (ignoring working capital):14 

EBIT (1 – Tax Rate) = 6829 (1 – 0.38) =  $4,234  

+ Depreciation and amortization = $1,593  

– Capital expenditures = $1,628  

– Change in noncash working capital  $0 

Free cash flow to the firm = $4,199  

The market value of the firm at the time of this analysis was obtained by adding up the 

estimated market values of debt and equity: 

Market value of equity =  $45,193 

+ Market value of debt =  $16,682  

= Value of the firm  $61,875  

If we assume that the market is correctly pricing the firm, we can back out an implied 

growth rate: 

                                                
13 To estimate the beta of debt, we used the default spread at each level of debt, and assumed that 25 
percent this risk is market risk. Thus, at an A- rating, the default spread is 3%. Based on the market risk 
premium of 6% that we used elsewhere, we estimated the beta at a A rating to be: 
Imputed Debt Beta at a C Rating = (3%/6%) * 0.25 = 0.125 
The assumption that 25 percent of the default risk is market risk is made to ensure that at a D rating, the 
beta of debt (0.83) is close to the unlevered beta of Disney (1.09). 
14 We will return to do a more careful computation of this cash flow in chapter 12. In this chapter, we are 
just attempting for an approximation of the value. 
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Value of firm = $ 61,875 = 

€ 

FCFF0(1+ g)
(Cost of Capital - g)

=
4,199(1 +g)
(.0751 - g)

 

Growth rate = (Firm Value * Cost of Capital – CF to Firm)/(Firm Value + CF to Firm) 

= (61,875* 0.0751 – 4199)/(61,875 + 4,199) = 0.0068 or 0.68% 

Now assume that Disney shifts to 40% debt and a cost of capital of 7.32%. The firm can 

now be valued using the following parameters: 

Cash flow to firm = $4,199 million 

WACC = 7.32% 

Growth rate in cash flows to firm = 0.68% 

Firm value = 

€ 

FCFF0(1+ g)
(Cost of Capital - g)

=
4,199(1.0068)

(.0732 - 0.0068)
= $63,665 million 

The value of the firm will increase from $61,875 million to $63,665 million if the firm 

moves to the optimal debt ratio: 

Increase in firm value = $63,665 mil – $61,875 mil = $1,790 million  

The limitation of this approach is that the growth rate is heavily dependent on both our 

estimate of the cash flow in the most recent year and the assumption that the firm is in 

stable growth.15 We can use an alternate approach to estimate the change in firm value. 

Consider first the change in the cost of capital from 7.51% to 7.32%, a drop of 0.19%. 

This change in the cost of capital should result in the firm saving on its annual cost of 

financing its business: 

Cost of financing Disney at existing debt ratio = 61,875 * 0.0751 = $4,646.82 million 

Cost of financing Disney at optimal debt ratio = 61,875 * 0.0732 = $ 4,529.68 million 

Annual savings in cost of financing = $4,646.82 million – $4,529.68 million = $117.14 

million 

Note that most of these savings are implicit rather than explicit and represent the savings 

next year.16 The present value of these savings over time can now be estimated using the 

                                                
15 No company can grow at a rate higher than the long-term nominal growth rate of the economy. The risk-
free rate is a reasonable proxy for the long-term nominal growth rate in the economy because it is 
composed of two components—the expected inflation rate and the expected real rate of return. The latter 
has to equate to real growth in the long term. 
16 The cost of equity is an implicit cost and does not show up in the income statement of the firm. The 
savings in the cost of capital are therefore unlikely to show up as higher aggregate earnings. In fact, as the 
firm’s debt ratio increases the earnings will decrease but the per share earnings will increase. 
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new cost of capital of 7.32% and the capped growth rate of 0.68% (based on the implied 

growth rate); 

PV of Savings  = 

€ 

Annual Savings next year
(Cost of Capital -  g)

=
$17.14

(0.0732 -  0.0068)
= $1,763 million  

Value of the firm after recapitalization = Existing firm value + PV of Savings 

 = $61,875 + $1,763 = $63,638 million    

Using this approach, we estimated the firm value at different debt ratios in Figure 8.4. 

 
 

 

There are two ways of getting from firm value to the value per share. Because the 

increase in value accrues entirely to stockholders, we can estimate the increase in value 

per share by dividing by the total number of shares outstanding: 

Increase in Value per Share = $1,763/1856.732  = $ 0.95 

New Stock Price = $24.34 + $0.95= $25.29 

Since the change in cost of capital is being accomplished by borrowing $8,068 million (to 

get from the existing debt of $16,682 million to the debt of $24,750 million at the 

optimal) and buying back shares, it may seem surprising that we are using the shares 
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outstanding before the buyback. Implicit in this computation is the assumption that the 

increase in firm value will be spread evenly across both the stockholders who sell their 

stock back to the firm and those who do not and that is why we term this the “rational” 

solution, since it leaves investors indifferent between selling back their shares and 

holding on to them. The alternative approach to arriving at the value per share is to 

compute the number of shares outstanding after the buyback: 

Number of shares after buyback  = # Shares before – 

€ 

Increase in Debt
Share Price

  

   = 1,856.732 - 

€ 

Increase in Debt
Share Price

= 1537.713 million shares 

Value of firm after recapitalization = $63,638 million 

Debt outstanding after recapitalization = $24,750 million 

Value of Equity after recapitalization = $38,888 million 

Value of Equity per share after recapitalization = 

€ 

38,888
1537.713

= $25.29 

To the extent that stock can be bought back at the current price of $24.34 or some value 

lower than $25.29, the remaining stockholders will get a bigger share of the increase in 

value. For instance, if Disney could have bought stock back at the existing price of 

$24.34, the increase in value per share would be $1.16.17 If the stock buyback occurs at a 

price higher than $ 25.29, investors who sell their stock back will gain at the expense of 

those who remain stockholder in the firm. 

8.3. Rationality and Stock Price Effects 
Assume that Disney does make a tender offer for its shares but pays $27 per share. What 

will happen to the value per share for the shareholders who do not sell back? 

a. The share price will drop below the pre-announcement price of $24.34. 

b. The share price will be between $24.34 and the estimated value (above) or 

$25.30. 

c. The share price will be higher than $25.30. 

                                                
17 To compute this change in value per share, we first compute how many shares we would buy back with 
the additional debt taken on of $ 8,068 million (Debt at 40% Optimal of $24,750 million – Current Debt of 
$16,682 million) and the stock price of $24.34. We then divide the increase in firm value of $1,763 million 
by the remaining shares outstanding: 
Change in Stock Price = $1,763 million/(– [8068/24.34]) = $1.16 per share 
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capstru.xls: This spreadsheet allows you to compute the optimal debt ratio firm value 

for any firm, using the same information used for Disney. It has updated interest coverage 

ratios and spreads built in. 
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Table 8.9 Cost of Capital Worksheet for Disney 

D/(D+E) 0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 
D/E 0.00% 11.11% 25.00% 42.86% 66.67% 100.00% 150.00% 233.33% 400.00% 900.00% 
$ Debt $0 $6,188 $12,375 $18,563 $24,750 $30,938 $37,125 $43,313 $49,500 $55,688 
Beta 0.73 0.78 0.85 0.93 1.04 1.19 1.42 1.79 2.55 5.05 
Cost of Equity 7.90% 8.20% 8.58% 9.07% 9.72% 10.63% 11.99% 14.26% 18.81% 33.83% 
           
EBITDA $8,422 $8,422 $8,422 $8,422 $8,422 $8,422 $8,422 $8,422 $8,422 $8,422 
Depreciation $1,593 $1,593 $1,593 $1,593 $1,593 $1,593 $1,593 $1,593 $1,593 $1,593 
EBIT $6,829 $6,829 $6,829 $6,829 $6,829 $6,829 $6,829 $6,829 $6,829 $6,829 
Interest $0 $294 $588 $975 $1,485 $2,011 $2,599 $5,198 $6,683 $7,518 
Interest coverage ratio ∞ 23.24 11.62 7.01 4.60 3.40 2.63 1.31 1.02 0.91 
Likely Rating AAA AAA AAA AA A A- BBB B- CCC CCC 
Pre-tax cost of debt 4.75% 4.75% 4.75% 5.25% 6.00% 6.50% 7.00% 12.00% 13.50% 13.50% 
Eff. Tax Rate 38.00% 38.00% 38.00% 38.00% 38.00% 38.00% 38.00% 38.00% 38.00% 34.52% 

COST OF CAPITAL CALCULATIONS 
D/(D+E) 0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 
D/E 0.00% 11.11% 25.00% 42.86% 66.67% 100.00% 150.00% 233.33% 400.00% 900.00% 
$ Debt $0 $6,188 $12,375 $18,563 $24,750 $30,938 $37,125 $43,313 $49,500 $55,688 
Cost of equity 7.90% 8.20% 8.58% 9.07% 9.72% 10.63% 11.99% 14.26% 18.81% 33.83% 
Cost of debt 2.95% 2.95% 2.95% 3.26% 3.72% 4.03% 4.34% 7.44% 8.37% 8.84% 
Cost of Capital 7.90% 7.68% 7.45% 7.32% 7.32% 7.33% 7.40% 9.49% 10.46% 11.34% 
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Capital Structure and Market Timing: A Behavioral Perspective 

 Inherent in the cost of capital approach is the notion of a trade off, where 

managers measure the tax benefits of debt against the potential bankruptcy costs. But do 

managers make financing decisions based on this trade off? Baker and Wurgler (2002) 

argue that whether managers use debt or equity to fund investments has less to do with 

the costs and benefits of debt and more to do with market timing.18 If managers perceive 

their stock to be over valued, they are more likely to use equity, and if they perceive 

stock to by under valued, they tend to use debt. The observed debt ratio for a firm is 

therefore the cumulative result of attempts by managers to time equity and bond markets. 

 The “market timing” view of capital structure is backed up by surveys that have 

been done over the last decade by Graham and Harvey, who report that two-thirds of 

CFOs surveyed consider how much their stock is under or over valued, when issuing 

equity and are more likely to borrow money, when they feel “interest rates are low”.19  

There is also evidence that initial public offerings and equity issues spike when stock 

prices in a sector surge. 

 While the evidence offered by behavioral economists for the market-timing 

hypothesis is strong, it is not inconsistent with a trade off hypothesis. In its most benign 

form, managers choose a long-term target for the debt ratio, but how they get there will 

be a function of the timing decisions made along the way. In its more damaging form, 

market timing can also explain why firms end up with actual debt ratios very different 

from their target debt ratios. If a sector or a firm goes through an extended period where 

managers think stock prices are “low” and that interest rates are also “low”, they will 

defer issuing equity and continue borrowing money for that period, thus ending up with 

debt ratios that are far too high. 

 Given the pull of market timing, it is not only impractical to tell managers to 

ignore the market but may potentially cost stockholders money in the long term. One 

                                                
18 Baker, Malcolm, and Jeffrey Wurgler, 2002, Market timing and capital structure, Journal of Finance, v 
57, 1-32.	
  
19 Graham, John R., and Campbell R. Harvey, 2001, The theory and practice of corporate finance: 
Evidence from the field, Journal of Financial Economics 60, 187-243. 
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solution is for firms to compute their optimal debt ratios and then allow managers to 

make judgments on the timing of debt and equity issues, based on their views on the 

pricing of the stock and interest rates. If the market timing does not work, the costs 

should be small because the firm will converge on the optimal at some point in time. If 

the market timing works, stockholders will gain from the timing.  

Constrained versions 

 The cost of capital approach that we have described is unconstrained, because our 

only objective is to minimize the cost of capital. There are several reasons why a firm 

may choose not to view the debt ratio that emerges from this analysis as optimal. First, 

the firm’s default risk at the point at which the cost of capital is minimized may be high 

enough to put the firm’s survival at jeopardy. 

Stated in terms of bond ratings, the firm may 

have a below-investment grade rating. Second, 

the optimal debt ratio was computed using the 

operating income from the most recent financial 

year. To the extent that operating income is volatile and can decline, firms may want to 

curtail their borrowing. In this section, we consider ways we can bring each of these 

considerations into the cost of capital analysis. 

Bond Rating Constraint 

 One way of using the cost of capital approach without putting firms into financial 

jeopardy, is to impose a bond rating constraint on the cost of capital analysis. Once this 

constraint has been imposed, the optimal debt ratio is the one that has the lowest cost of 

capital, subject to the constraint that the bond rating meets or exceeds a certain level. 

 Although this approach is simple, it is essentially subjective and is therefore open 

to manipulation. For instance, the management at Disney could insist on preserving a AA 

rating and use this constraint to justify reducing its debt ratio. One way to make managers 

more accountable in this regard is to measure the cost of a rating constraint.  

Cost of Rating Constraint = Maximum Firm Value without Constraints – 

Maximum Firm Value with Constraints 

Investment Grade Bonds: An investment 

grade bond has a rating greater than BBB. 

Some institutional investors, such as pension 

funds, are constrained from holding bonds 

with lower ratings. 
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If Disney insisted on maintaining a AA rating, its constrained optimal debt ratio would be 

30%. The cost of preserving the constraint can then be measured as the difference 

between firm value at 40%, the unconstrained optimal, and at 30%, the constrained 

optimal. 

Cost of AA Rating Constraint = Value at 40% Debt – Value at 30% Debt 

= $63,651 – $63,596 = $55 million 

In this case, the rating constraint has a very small cost. The loss in value that can accrue 

from having an unrealistically high rating constraint can be viewed as the cost of being 

too conservative when it comes to debt policy. A AAA rating constraint at Disney would 

restrict them at 20% debt ratio and the concurrent cost would be higher: 

Cost of AAA rating constraint = Value at 40% Debt – Value at 20% Debt 

  = $63,651 - $62,371 = $1,280 million 

Disney’s management would then have to weigh off this lost value against what they 

perceive to be the benefits of a AAA rating. 

8.4. Agency Costs and Financial Flexibility 
In the last chapter, we consider agency costs and lost flexibility as potential costs of using 

debt. Where in the cost of capital approach do we consider these costs? 

a. These costs are not considered in the cost of capital approach. 

b. These costs are fully captured in the cost of capital through the costs of equity and 

debt, which increase as you borrow more money. 

c. These costs are partially captured in the cost of capital through the costs of equity 

and debt, which increase as you borrow more money. 

Sensitivity Analysis 

 The optimal debt ratio we estimate for a firm is a function of all the inputs that go 

into the cost of capital computation—the beta of the firm, the risk-free rate, the risk 

premium, and the default spread. It is also indirectly a function of the firm’s operating 

income, because interest coverage ratios are based on this income, and these ratios are 

used to compute ratings and interest rates.  

 The determinants of the optimal debt ratio for a firm can be divided into variables 

specific to the firm, and macroeconomic variables. Among the variables specific to the 
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firm that affect its optimal debt ratio are the tax rate, the firm’s capacity to generate 

operating income, and its cash flows. In general, the tax benefits from debt increase as the 

tax rate goes up. In relative terms, firms with higher tax rates will have higher optimal 

debt ratios than will firms with lower tax rates, other things being equal. It also follows 

that a firm’s optimal debt ratio will increase as its tax rate increases. Firms that generate 

higher operating income and cash flows as a percent of firm market value also can sustain 

much more debt as a proportion of the market value of the firm, because debt payments 

can be covered much more easily by prevailing cash flows.  

 The macroeconomic determinants of optimal debt ratios include the level of 

interest rates and default spreads. As interest rates rise, the costs of debt and equity both 

increase. However, optimal debt ratios tend to be lower when interest rates are higher, 

perhaps because interest coverage ratios drop at higher rates. The default spreads 

commanded by different ratings classes tend to increase during recessions and decrease 

during recoveries. Keeping other things constant, as the spreads increase, optimal debt 

ratios decrease for the simple reason that higher default spreads result in higher costs of 

debt. 

 How does sensitivity analysis allow a firm to choose an optimal debt ratio? After 

computing the optimal debt ratio with existing inputs, firms may put it to the test by 

changing both firm-specific inputs (such as operating income) and macroeconomic inputs 

(such as default spreads). The debt ratio the firm chooses as its optimal then reflects the 

volatility of the underlying variables and the risk aversion of the firm’s management. 

Illustration 8.3: Sensitivity Analysis on Disney’s Optimal Debt Ratio 

 In the base case, in Illustration 8.2, we used Disney’s operating income in 2008 to 

find the optimal debt ratio. We could argue that Disney’s operating income is subject to 

large swings, depending on the vagaries of the economy and the fortunes of the 

entertainment business, as shown in Table 8.10.  

Table 8.10 Disney's Operating Income History: 1987–2008 

Year 
EBIT % Change in 

EBIT 
1987 756   
1988 848 12.17% 
1989 1177 38.80% 
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1990 1368 16.23% 
1991 1124 -17.84% 
1992 1287 14.50% 
1993 1560 21.21% 
1994 1804 15.64% 
1995 2262 25.39% 
1996 3024 33.69% 
1997 3945 30.46% 
1998 3843 -2.59% 
1999 3580 -6.84% 
2000 2525 -29.47% 
2001 2832 12.16% 
2002 2384 -15.82% 
2003 2713 13.80% 
2004 $4,048 49.21% 
2005 $4,107 1.46% 
2006 $5,355 30.39% 
2007 $6,829 27.53% 
2008 $7,404 8.42% 

There are several ways of using the information in such historical data to modify the 

analysis. One approach is to look at the firm’s performance during previous downturns. 

In Disney’s case, the operating income in 2002 dropped by 15.82% as the firm struggled 

with the aftermath of the terrorist attacks of September 11, 2001, and the resultant 

downturn in leisure travel. In 2000, Disney’s self-inflicted wounds from overinvestment 

in the Internet business and poor movies caused operating income to plummet almost 

30%. A second approach is to obtain a statistical measure of the volatility in operating 

income so that we can be more conservative in choosing debt levels for firms with more 

volatile earnings. In Disney’s case, the standard deviation in percentage changes in 

operating income is 19.80%. Table 8.11 illustrates the impact of lower operating income 

on the optimal debt level. 

Table 8.11 Effects of Operating Income on Optimal Debt Ratio 

EBITDA drops by EBITDA Optimal Debt ratio 
0% $8,319 40% 
5% $7,903 40% 

10% $7,487 40% 
15% $7,071 40% 
20% $6,655 30% 
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The optimal debt ratio stays at 40% until EBITDA declines by 20%, matching Disney’s 

worst year on record.  This would suggest that Disney has excess debt capacity, even 

with conservative estimates of operating income. 

In Practice: EBIT versus EBITDA 

 In recent years, analysts have increasingly turned to using EBITDA as a measure 

of operating cash flows for a firm. It may therefore seem surprising that we focus on 

operating income or EBIT far more than EBITDA when computing the optimal capital 

structure. The interest coverage ratios, for instance, are based on operating income and 

not EBITDA. Although it is true that depreciation and amortization are noncash expenses 

and should be added back to cash flows, it is dangerous for a firm with ongoing 

operations to depend on the cash flows generated by these items to service debt 

payments. After all, firms with high depreciation and amortization expenses usually have 

high ongoing capital expenditures. If the cash inflows from depreciation and amortization 

are redirected to make debt payments, the reinvestment made by firms will be insufficient 

to generate future growth or to maintain existing assets.  

 In summary, then, a firm with high EBITDA and low EBIT that borrows money 

based on the former can find itself in trouble, one way or the other. If it uses the 

substantial depreciation charges to pay interest expenses, rather than make capital 

expenditures, it will put its growth prospects at risk.  

Enhanced Cost of Capital Approach 

A key limitation of the standard cost of capital approach is that it keeps operating 

income fixed, while bond ratings vary. In effect, we are ignoring indirect bankruptcy 

costs, when computing the optimal debt ratio. In the enhanced cost of capital approach, 

we bring these indirect bankruptcy costs into the expected operating income. As the 

rating of the company declines, the operating income is adjusted to reflect the loss in 

operating income that will occur when customers, suppliers, and investors react.  

To quantify the distress costs, we have tie the operating income to a company’s 

bond rating. Put another way, we have to quantify how much we would expect the 

operating income to decline if a firm’s bond rating drops from AA to A or from A to 

BBB. This will clearly vary across sectors and across time.  
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• Across sectors, the different effects of distress on operating income will reflect 

how much customers, suppliers and employees in that sector react to the 

perception of default risk in a company. As we noted in chapter 7, indirect 

bankruptcy costs are likely to be highest for firms that produce long-lived assets, 

where customers are dependent upon the firm for parts and service. 

• Across time, the indirect costs of distress will vary depending how easy it is to 

access financial markets and sell assets. In buoyant markets (in 1999 or 2006), the 

effect of a ratings downgrade on operating income are likely to be much smaller 

than in a market in crisis. 

While getting agreement on these broad principles is easy, we are still faced with the 

practical question of how best to estimate the impact of declining ratings on operating 

income. We would suggest looking at the track record of other firms in the same sector 

that have been down graded by ratings agencies in the past, and the effects that the down 

grading has had on operating income in subsequent years. 

Once we link operating income to the bond rating, we can then modify the cost of 

capital approach to deliver the optimal debt ratio. Rather than look for the debt ratio that 

delivers the lowest cost of capital (the decision rule in the standard approach), we look 

for the debt ratio that delivers the highest firm value, through a combination of high 

earnings and low cost of capital.  

Illustration 8.4: Disney- Enhanced Cost of Capital Approach  

In illustration 8.3, we estimated an optimal debt ratio of 40% for Disney in the 

standard cost of capital approach. In making this estimate, we kept Disney’s operating 

income fixed at $6,829 million as Disney’s ratings moved from AAA (at a 20% debt 

ratio) to well below investment grade. As shown in Table 8.12, once a company’s rating 

drops below A (that is, below investment grade), distress costs occur in the form of a 

percentage decrease in earnings. 

Table 8.12: Operating Income and Bond Rating 

Rating Drop in EBITDA 
A or higher No effect 
A- 2.00% 
BBB 10.00% 
BB+ to B 20.00% 
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B- 25.00% 
C to CCC 40.00% 
D 50.00% 

The result of this enhancement to the cost of capital approach can be seen in Table 8.13, 

where we compute the costs of capital, operating income and firm values at different debt 

ratios for Disney: 

Table 8.13: Firm Value, Cost of capital and Debt ratios: Enhanced Cost of Capital 

Debt Ratio Bond Rating Cost of Capital Firm Value (G) 
0% AAA 7.90% $58,522  

10% AAA 7.68% $60,384  
20% AAA 7.45% $62,368  
30% A+ 7.42% $62,707  
40% CCC 9.18% $24,987  
50% C 12.77% $17,569  
60% C 14.27% $15,630  
70% C 15.77% $14,077  
80% C 17.27% $12,804  
90% C 18.77% $11,743  

 

As long as the bond ratings remain investment grade, Disney’s value remains intact. Its 

value, in fact, achieves its highest level at an A+ rating and a debt ratio of 30%. But as 

soon as the rating drops below investment grade, the distress costs begin to take effect, 

and Disney’s value drops precipitously. Thus, the debt ratio of 40% that seemed optimal 

under the unmodified cost of capital approach now appears to be imprudent. The optimal 

debt ratio is now 30%, which means that Disney can borrow an additional $1.9 billion (to 

get from its existing dollar debt of $16,682 million to its optimal debt of $18,563 

million). 

capstruEnh.xls: This spreadsheet allows you to compute the optimal debt ratio firm 

value for any firm, using the same information used for Disney. It has updated interest 

coverage ratios and spreads built in. 
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Extensions of the Cost of Capital Approach 

 The cost of capital approach, which works so well for manufacturing firms that 

are publicly traded, can be adapted to compute optimal debt ratios for cyclical firms, 

family group companies, private firms or even for financial service firms, such as banks 

and insurance companies. 

Cyclical and Commodity Firms 

A key input that drives the optimal capital structure is the current operating 

income. If this income is depressed, either because the firm is a cyclical firm or because 

there are firm-specific factors that are expected to be temporary, the optimal debt ratio 

that will emerge from the analysis will be much lower than the firm’s true optimal. For 

example, automobile manufacturing firms will have very low debt ratios if the optimal 

debt ratios had been computed based on the operating income in 2008, which was a 

recession year for these firm, and oil companies would have had very high optimal debt 

ratios, with 2008 earnings, because high oil prices during the year inflated earnings.  

 When evaluating a firm with depressed current operating income, we must first 

decide whether the drop in income is temporary or permanent. If the drop is temporary, 

we must estimate the normalized operating income for the firm, i.e., the income that the 

firm would generate in a normal year, rather than what it made in the most recent years. 

Most analysts normalize earnings by taking the average earnings over a period of time 

(usually five years). Because this holds the scale of the firm fixed, it may not be 

appropriate for firms that have changed in size over time. The right way to normalize 

income will vary across firms: 

a. For cyclical firms, whose current operating income may be overstated (if the 

economy is booming) or understated (if the economy is in recession), the 

operating income can be estimated using the average operating margin over an 

entire economic cycle (usually 5 to 10 years) 

Normalized Operating Income = Average Operating Margin (Cycle) * Current 

Sales 

b. For commodity firms, we can also estimate the normalized operating income by 

making an assumption about the normalized price of the commodity. With an oil 

company, for instance, this would translate into making a judgment about the 
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normal oil price per barrel. This normalized commodity price can then be used, in 

conjunction with production, to generate normalized revenues and earnings. 

c. For firms that have had a bad year in terms of operating income due to firm-

specific factors (such as the loss of a contract), the operating margin for the 

industry in which the firm operates can be used to calculate the normalized 

operating income: 

Normalized Operating Income = Average Operating Margin (Industry) * Current 

Sales 

The normalized operating income can also be estimated using returns on capital across an 

economic cycle (for cyclical firms) or an industry (for firms with firm-specific problems), 

but returns on capital are much more likely to be skewed by mismeasurement of capital 

than operating margins. 

Illustration 8.5: Applying the Cost of Capital Approach with Normalized Operating 

Income to Aracruz Celulose 

 Aracruz Celulose, the Brazilian pulp and paper manufacturing firm, reported 

operating income of 574 million BR on revenues of 3,696 million R$ in 2008. This was 

significantly lower than its operating income of R$ 1,011 million in 2007 and R$ 1,074 

million in 2006. We estimated the optimal debt ratio for Aracruz based on the following 

information: 

• In 2008, Aracruz had depreciation of R$ 973 million and capital expenditures 

amounted to R$ 1,502 million.  

• Aracruz had debt outstanding of R$ 9,834 million with a dollar cost of debt of 8.50%. 

• The corporate tax rate in Brazil is estimated to be 34%. 

• Aracruz had 588.29 million shares outstanding, trading at 15.14 $R per share. The 

beta of the stock, estimated from the beta of the sector and Aracruz’s debt ratio, is 

1.74.  

In Chapter 4, we estimated Aracruz’s current US dollar cost of capital to be 12.84%, 

using an equity risk premium of 9.95% for Brazil and Aracruz’s current debt ratio of 

52.47%: 

Current $ Cost of Equity = 3.5% + 1.74 (9.95%) = 20.82% 

Current $ Cost of Debt = 8.5% (1-.34) = 5.61% 
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Current $ Cost of Capital = 20.82% (1-.5247) + 5.61% *.5247 = 12.84% 

We made three significant changes in applying the cost of capital approach to Aracruz as 

opposed to Disney: 

• The operating income at Aracruz is a function of the price of paper and pulp in 

global markets. We computed Aracruz’s average pretax operating margin between 

2004 and 2008 to be 27.24%. Applying this average margin to 2008 revenues of 

$R 3,697 million generates a normalized operating income of R$ 1,007 million. 

We will compute the optimal debt ratio using this normalized value. 

• In Chapter 4, we noted that Aracruz’s synthetic rating of BB+, based on the 

interest coverage ratio, is higher than its actual rating of BB and attributed the 

difference to Aracruz being a Brazilian company, exposed to country risk. 

Because we compute the cost of debt at each level of debt using synthetic ratings, 

we run the risk of understating the cost of debt. To account for Brazilian country 

risk, we add the country default spread for Brazil (2.50%) to Aracruz’s company 

default spread in assessing the dollar cost of debt: 

$ Cost of Debt = US T Bond Rate + Default SpreadCountry+Default SpreadCompany 

• Aracruz has a market value of equity of about $4.4 billion (8.9 billion R$). We 

used the interest coverage ratio/rating relationship for smaller companies to 

estimate synthetic ratings at each level of debt. In practical terms, the rating that 

we assign to Aracruz for any given interest coverage ratio will generally be lower 

than the rating that Disney, a much larger company, would have had with the 

same ratio. 

Using the normalized operating income, we estimated the costs of equity, debt and capital 

in Table 8.14 for Aracruz at different debt ratios. 

Table 8.14 Aracruz Celulose: Cost of Capital, Firm Value, and Debt Ratios 
Debt 
Ratio 

Beta Cost of 
Equity 

Bond 
Rating 

Interest rate 
on debt 

Tax 
Rate 

Cost of Debt 
(after-tax) 

WACC Firm 
Value (G) 

0% 1.01 13.52% AAA 7.25% 34.00% 4.79% 13.52% R$ 17,424  
10% 1.08 14.26% A- 9.00% 34.00% 5.94% 13.42% R$ 17,600  
20% 1.17 15.17% B- 14.50% 34.00% 9.57% 14.05% R$ 16,511  
30% 1.29 16.36% CC 18.00% 33.83% 11.91% 15.03% R$ 15,062  
40% 1.53 18.75% C 21.00% 21.75% 16.43% 17.82% R$ 11,994  
50% 1.87 22.13% D 26.00% 14.05% 22.35% 22.24% R$ 9,012  
60% 2.34 26.79% D 26.00% 11.71% 22.95% 24.49% R$ 7,975  
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70% 3.12 34.55% D 26.00% 10.04% 23.39% 26.74% R$ 7,140  
80% 4.68 50.08% D 26.00% 8.78% 23.72% 28.99% R$ 6,452  
90% 9.36 96.66% D 26.00% 7.81% 23.97% 31.24% R$ 5,875  

The optimal debt ratio for Aracruz using the normalized operating income is 10%, well 

below its current debt ratio of 52.48%. However, the cost of capital at the optimal is 

higher than its current cost of capital, at first sight, a puzzling result. The reason for the 

divergence is that the interest expenses that we compute for Aracruz, using the estimated 

interest rates are dramatically higher than the current interest expenses. For instance, at a 

50% debt ratio (roughly equal to their current debt ratio), the interest expenses of R$ 

1,968 million is more than 12 times higher than the current interest expense of R$ 155 

million and are more than double the normalized operating income. Given how much 

Aracruz owes currently (almost R$ 10 billion), we do not see how interest expenses can 

stay as low as the current numbers.  

 The conclusion that we would draw about Aracruz is that it is dangerously over 

levered, at its existing debt ratio. The interest expenses on the current debt will be too 

high to be serviced from operations, even if operating income reverts back to normalized 

levels. If operating income does not bounce back quickly, the situation becomes even 

more dire. 

There is a data set online that summarizes operating margins and returns on capital 

by industry group in the United States for the most recent quarter. 

Companies that are part of a group 

 When a company is part of a family group, the logic of minimizing cost of capital 

does not change but the mechanics can be skewed by two factors.  

• The first is that the cost of debt may be more reflective of the credit standing of 

the group to which the firm belongs, rather than its own financial strength. Put 

another way, a distressed company that is part of a healthy family group of 

companies may be able to borrow more money at a lower rate than an otherwise 

similar stand-alone company. This can, at least artificially, increase its optimal 

debt ratio. Conversely, a healthy company that is part of distressed group may 

find its cost of debt and capital affected by perceptions about the group; in this 
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case, the optimal debt ratio will be lower for this company than for an 

independent company. 

• The second is that rather than optimizing the mix of debt and equity for individual 

companies, the controllers of the family group of companies may view their 

objective as finding a mix of debt and equity that maximizes the value of the 

group of companies. Thus, our assessments of the capital structures of individual 

companies may not be particularly meaningful. 

There is one final factor to consider. The consolidated operating income of the entire 

family group should be more stable than the earnings of the individual companies that 

comprise the group, reflecting diversification over multiple businesses. Consequently, the 

optimal debt computed for the family group will be higher than the aggregate of the 

optimal debt for individual companies in the group. 

Illustration 8.6: Applying the Cost of Capital Approach to Tata Chemicals 

 As we noted in earlier chapters, Tata Chemicals is part of the Tata Group,  a 

family controlled group with diverse holdings across the spectrum. To assess the optimal 

capital structure for Tata Chemicals, we started with the current mix of debt and equity 

and cost of capital in rupees. 

• Cost of equity= Risk free Rate + Beta (Equity Risk Premium for India) 

= 4% + 0.945 (10.51%) = 13.93% 

• Pre-tax Cost of debt =  (Riskfree Rate + Default SpreadIndia + Default SpreadTata Chemicals 

= 4% + 3% + 3% =10% 

• Cost of capital = 13.93% (1-.34) + 10% (1-.3399) (.34) = 11.44% 

In 2008, Tata Chemicals generated operating income (EBIT) of Rs 6,268 million, after 

depreciation charges of Rs 1,582 million. We estimated the costs of equity, debt and 

capital at debt ratios ranging from 0% to 90% in table 8.15: 

Table 8.15: Costs of debt, equity and capital: Tata Chemicals 
Debt 
Ratio Beta 

Cost of 
Equity 

Bond 
Rating 

Interest rate 
on debt 

Tax 
Rate 

Cost of Debt 
(after-tax) WACC 

Firm 
Value (G) 

0% 0.70 11.39% AAA 8.25% 33.99% 5.45% 11.39% Rs 79,626  
10% 0.75 11.93% A+ 9.25% 33.99% 6.11% 11.35% Rs 80,084  
20% 0.82 12.61% BB 12.00% 33.99% 7.92% 11.67% Rs 76,586  
30% 0.90 13.48% B- 15.50% 33.99% 10.23% 12.51% Rs 68,768  
40% 1.01 14.64% CC 19.00% 33.99% 12.54% 13.80% Rs 59,257  
50% 1.23 16.98% C 22.00% 24.43% 16.63% 16.80% Rs 44,637  
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60% 1.58 20.64% D 27.00% 16.59% 22.52% 21.77% Rs 31,272  
70% 2.11 26.19% D 27.00% 14.22% 23.16% 24.07% Rs 27,325  
80% 3.17 37.28% D 27.00% 12.44% 23.64% 26.37% Rs 24,189  
90% 6.33 70.56% D 27.00% 11.06% 24.01% 28.67% Rs 21,638  

 

Note that we have made allowances for the fact that Tata Chemicals is an Indian 

company in out computations. When computing the cost of equity, we added the country 

risk premium for India to the mature market premium to arrive at a total equity risk 

premium of 10.51%. For the cost of debt at each debt ratio, we added the default spread 

for Tata Chemicals at that debt ratio to the default spread for India (3%) to arrive at the 

total cost of debt.  

 The optimal debt ratio, based on this calculation, is 10% debt and the cost of 

capital at that ratio is 11.35%. At its existing debt ratio of 34%, Tata Chemicals looks 

over levered though its current cost of capital is only slightly higher at 11.44%. However, 

it is not clear how much of this additional debt can be attributed to the reputation effects 

of being part of a well-regarded and profitable family group of companies.  

Private Firms 

 There are three major differences between public and private firms in terms of 

analyzing optimal debt ratios. One is that unlike the case for publicly traded firms, we do 

not have a direct estimate of the market value of a private firm. Consequently, we have to 

estimate firm value before we move to subsequent stages in the analysis. The second 

difference relates to the cost of equity and how we arrive at that cost. Although we use 

betas to estimate the cost of equity for a public firm, that usage might not be appropriate 

when we are computing the optimal debt ratio for a private firm, since the owner may not 

be well diversified. Finally, whereas publicly traded firms tend to think of their cost of 

debt in terms of bond ratings and default spreads, private firms tend to borrow from 

banks. Banks assess default risk and charge the appropriate interest rates. 

 To analyze the optimal debt ratio for a private firm, we make the following 

adjustments. First, we estimate the value of the private firm by looking at how publicly 

traded firms in the same business are priced by the market. Thus, if publicly traded firms 

in the business have market values that are roughly three times revenues, we would 

multiply the revenues of the private firm by this number to arrive at an estimated value. 

Second, we continue to estimate the costs of debt for a private firm using a synthetic 
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bond rating, based on interest coverage ratios, but we will require much higher interest 

coverage ratios to arrive at the same rating, to reflect the fact that banks are likely to be 

more conservative in assessing default risk at small, private firms. Finally, we will use 

total betas to capture total risk, rather than just market risk, to estimate the cost of equity. 

Illustration 8.7: Applying the Cost of Capital Approach to a Private Firm: Bookscape 

 Bookscape, a private firm, has neither a market value for its equity nor a rating for 

its debt. In Chapter 4, we assumed that Bookscape would have a debt to capital ratio of 

34.84%, similar to that of publicly traded book companies, and that the tax rate for the 

firm is 40%. We computed a cost of capital based on that assumption. We also used a 

total beta of 2.91 to measure the additional risk that the owner of Bookscape is exposed 

to because of his lack of diversification.  

Cost of equity = Risk-Free Rate + Total Beta * Risk Premium 

= 3.5% + 2.91 * 6% = 20.94% 

Pretax Cost of Debt = 6% (based on synthetic rating of A) 

Cost of Capital = 20.94% (0.6516) + 6% (1 – 0.40)(0.3484) = 14.90% 

To estimate the optimal capital structure for Bookscape, we made the following 

assumptions: 

• Although Bookscape has no conventional debt outstanding, it does have one large 

operating lease commitment. Given that the operating lease has 25 years to run and 

that the lease commitment is $750,000 for each year, the present value of the 

operating lease commitments is computed using Bookscape’s pretax cost of debt of 

6%: 

Present value of Operating Lease Commitments (in thousands)  

= $750 (PV of annuity, 6%, 25 years) = $ 9,587 

Note that Bookscape’s pretax cost of debt is based on their synthetic rating of A, 

which we estimated in Chapter 4. 

• Bookscape had operating income before taxes of $3 million in the most recent 

financial year, after depreciation charges of $400,000 and operating lease expenses of 

$750,000. Because we consider the present value of operating lease expenses to be 

debt, we add back the imputed interest expense on the present value of lease expenses 

to the EBIT to arrive at an adjusted EBIT. For the rest of the analysis, operating lease 
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commitments are treated as debt and the interest expense estimated on the present 

value of operating leases is treated as the interest expense: 

Adjusted EBIT (in ‘000s) = EBIT + Pretax Cost of Debt * PV of Operating Lease 

Expenses = $3,000 + 0.06 * $9,587 = $3,575 

• To estimate the market value of equity, we looked at publicly traded book retailers 

and computed an average price to earnings ratio of 10 for these firms. Applying this 

multiple of earnings to Bookscape’s net income of $1.5 million in 2008 yielded an 

estimate of Bookscape’s market value of equity. 

Estimated Market Value of Equity (in ‘000s) = Net Income for Bookscape * Average 

PE for Publicly Traded Book Retailers = 1,500 * 10 = $15,000 

This estimate of the market value of equity result in a debt ratio of 38.99%: 

Debt ratio = 

€ 

Debt
Debt + Equity

=
$9,587

$9,587 + $15,000
= 38.99%  

• The interest rates at different levels of debt will be estimated based on a synthetic 

bond rating. This rating will be assessed using Table 8.16, which summarizes ratings 

and default spreads over the long-term bond rate as a function of interest coverage 

ratios for small firms that are rated by S&P as of January 2009. 

Table 8.16: Interest Coverage Ratios, Rating, and Default Spreads: Small Firms 

Interest Coverage Ratio: Small market cap(<$5 billion)  Rating Typical Default  
> 12.5 AAA 1.25% 

9.50–12.50 AA 1.75% 
7.50–9.50 A+ 2.25% 
6.00–7.50 A 2.50% 
4.50–6.00 A– 3.00% 
4.00-4.50 BBB 3.50% 
3.50–4.00 BB+ 4.25% 
3.00–3.50 BB 5.00% 
2.50–3.00 B+ 6.00% 
2.00–2.50 B 7.25% 
1.50–2.00 B– 8.50% 
1.25–1.50 CCC 10.00% 
0.80–1.25 CC 12.00% 
0.50–0.80 C 15.00% 

< 0.65 D 20.00% 
Note that smaller firms need higher coverage ratios than the larger firms to get the 

same rating.  
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• The tax rate used in the analysis is 40%, and the long-term bond rate at the time of 

this analysis was 3.5% and the equity risk premium is 6%. 

Based on this information and using the same approach used for Disney, the cost of 

capital and firm value are estimated for Bookscape at different debt ratios. The 

information is summarized in Table 8.17. 

Table 8.17 Costs of Capital and Firm Value for Bookscape 

Debt 
Ratio Beta 

Cost of 
Equity 

Bond 
Rating 

Interest 
rate on 

debt 
Tax 
Rate 

Cost of 
Debt (after-

tax) 
Cost of 
capital 

Firm Value 
(G) 

0% 1.98 15.38% AAA 4.75% 40.00% 2.85% 15.38% $20,701.79 
10% 2.11 16.18% AAA 4.75% 40.00% 2.85% 14.84% $21,728.94 
20% 2.28 17.17% AAA 4.75% 40.00% 2.85% 14.30% $22,858.84 
30% 2.49 18.44% A 6.00% 40.00% 3.60% 13.99% $23,572.02 
40% 2.77 20.14% A- 6.50% 40.00% 3.90% 13.64% $24,403.93 
50% 3.17 22.51% BB 8.50% 40.00% 5.10% 13.81% $24,000.23 
60% 3.76 26.08% B 10.75% 40.00% 6.45% 14.30% $22,861.61 
70% 4.75 32.02% B- 12.00% 40.00% 7.20% 14.65% $22,128.00 
80% 6.73 43.90% CC 15.50% 40.00% 9.30% 16.22% $19,282.19 
90% 13.20 82.73% CC 15.50% 37.03% 9.76% 17.06% $18,039.01 

The firm value is maximized (and the cost of capital is minimized) at a debt ratio of 40%. 

At its existing debt ratio of 38.99%, Bookscape is at its optimal. 

In Practice: Optimal Debt Ratios for Private Firms 

 Although the trade-off between the costs and benefits of borrowing remain the 

same for private and publicly traded firms, there are differences between the two kinds of 

firms that may result in private firms borrowing less money.  

• Increasing debt increases default risk and expected bankruptcy costs much more 

substantially for small private firms than for larger publicly traded firms. This is 

partly because the owners of private firms may be exposed to unlimited liability, and 

partly because the perception of financial trouble on the part of customers and 

suppliers can be much more damaging to small, private firms. 

• Increasing debt yields a much smaller advantage in terms of disciplining managers in 

the case of privately run firms, because the owners of the firm tend to be the top 

managers as well. 

• Increasing debt generally exposes small private firms to far more restrictive bond 

covenants and higher agency costs than it does large publicly traded firms. 
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• The loss of flexibility associated with using excess debt capacity is likely to weigh 

much more heavily on small, private firms than on large, publicly traded firms, due to 

the former’s lack of access to public markets. 

All these factors would lead us to expect much lower debt ratios at small private firms. 

 

8.5. Going Public: Effect on Optimal Debt Ratio 
Assume that Bookscape is planning to make an IPO in six months. How would this 

information change your assessment of the optimal debt ratio? 

a. It will increase the optimal debt ratio because publicly traded firms should be able to 

borrow more than private businesses. 

b. It will reduce the optimal debt ratio because only market risk counts for a publicly 

traded firm. 

c. It may increase or decrease the optimal debt ratio, depending on which effect 

dominates. 

Financial Service firms 

 There are several problems in applying the cost of capital approach to financial 

service firms, such as banks and insurance companies. The first is that the interest 

coverage ratio spreads, which are critical in determining the bond ratings, have to be 

estimated separately for financial service firms; applying manufacturing company 

spreads will result in absurdly low ratings for even the safest banks and very low optimal 

debt ratios. Furthermore, the relationship between interest coverage ratios and ratings 

tend to be much weaker for financial service firms than it is for manufacturing firms. The 

second is a measurement problem that arises partly from the difficulty in estimating the 

debt on a financial service company’s balance sheet. Given the mix of deposits, 

repurchase agreements, short-term financing, and other liabilities that may appear on a 

financial service firm’s balance sheet, one solution is to focus only on long-term debt, 

defined tightly, and to use interest coverage ratios defined using only long-term interest 

expenses. The third problem is that financial service firms are regulated and have to meet 

capital ratios that are defined in terms of book value. If, in the process of moving to an 
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optimal market value debt ratio, these firms violate the book capital ratios, they could put 

themselves in jeopardy.  

 While we could try to adapt the cost of capital approach to come up with optimal 

debt ratios for banks and other financial service companies, the results are very sensitive 

to how we define debt and the relationship we assume between bond ratings and 

operating income. An alternative and more effective approach is to use the regulatory 

capital ratios, usually determined in terms of book equity, as the basis for determining 

how much equity a financial service firm needs to raise to not only continue operating, 

but to do so without putting itself at peril. As a simple example, consider a bank with $ 

100 million in loans outstanding and a book value of equity of $ 6 million. Furthermore, 

assume that the regulatory requirement is that equity capital be maintained at 5% of loans 

outstanding. Finally, assume that this bank wants to increase its loan base by $ 50 million 

to $ 150 million and to augment its equity capital ratio to 7% of loans outstanding. The 

amount of equity that the bank will have to raise to fund its expansion is computed 

below: 

Loans outstanding after Expansion = $ 150 million 

Equity/Capital ratio desired   = 7% 

Equity after expansion  = $10.5 million 

Existing Equity    = $  6.0 million 

New Equity needed    = $ 4.5 million 

As we look at more complex financial service firms that operate in multiple businesses 

with different risk levels, there are two challenges that we will face in putting this 

approach into practice: 

a. Different regulatory capital requirements for different businesses: When a firm 

operates in different businesses, the regulatory capital restrictions can vary across 

businesses. In general, the capital requirements will be higher in riskier businesses 

and lower in safer businesses. Hence, the equity that a firm has to raise to fund 

expansion will depend in large part of which businesses are being expanded. 

b. Regulatory vs Risk-based capital ratios: The regulatory capital ratios represent a floor 

on what a firm has to invest in equity, to keep its operations going and not a ceiling. It 
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is possible that the firm’s own assessment of risk in a business can lead it to hold 

more equity than required by the regulatory authorities. 

As a final twist, it is worth nothing that banking regulators consider preferred stock as 

part of equity, when computing regulatory ratios. 

In general, there are three strategies that a financial service firm can follow when it 

comes to the use of leverage: 

a. The Regulatory minimum strategy: In this strategy, financial service firms try to stay 

with the bare minimum equity capital, as required by the regulatory ratios. In the most 

aggressive versions of this strategy, firms exploit loopholes in the regulatory 

framework to invest in those businesses where regulatory capital ratios are set too low 

(relative to the risk of these businesses). The upside of this strategy is that the returns 

on equity in good times will exceptionally high, since the equity capital is kept low. 

The downside of this strategy is that the risk in the investments ultimately will 

manifest itself and the absence of equity to cover losses will put the firm’s existence 

in jeopardy. 

b. The Self-regulatory strategy: The objective for a bank raising equity is not to meet 

regulatory capital ratios but to ensure that losses from the business can be covered by 

the existing equity. In effect, financial service firms can assess how much equity they 

need to hold by evaluating the riskiness of their businesses and the potential for 

losses. Having done so, they can then check to also make sure that they meet the 

regulatory requirements for capital. The upside of this strategy is that it forces the 

firm to both assess risk in its businesses and to make the trade off between risk and 

return, when entering new businesses. The downside is that it is more data intensive, 

and errors in assessing risk will affect the firm’s value.  

c. Combination strategy: In this strategy, the regulatory capital ratios operate as a floor 

for established businesses, with the firm adding buffers for safety where needed. In 

new or evolving businesses, the firm makes its own assessments of risk that may be 

very different from those made by the regulatory authorities.  

We would argue that the responsibility for maintaining enough equity has to rest 

ultimately with the management of the firm and not with the regulatory authorities. A 
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bank that blames the laxness of regulatory oversight for its failures is not a well-managed 

bank.  

Illustration 8.8: Deutsche Bank’s Capital Mix 

 The financial crisis of 2008 centered on financial service firms and can at least 

partially be traced to the inadequacy of equity capital at these firms, relative to the 

riskiness of the investments. Thus, investment banks, insurance companies and banks that 

had vast holdings of risky securities, some based on real estate and some on leveraged 

loans, had too little equity capital to cover the losses from these investments.  

 While many US banks, including Wells Fargo, JP Morgan and Bank of America, 

were tagged as under capitalized and had to raise billions in fresh equity to bridge the 

gap, Deutsche Bank has generally been much more conservative in its use of equity 

capital. In October 2008, it raised its Tier 1 Capital Ratio to 10%, well above the Basel 1 

regulatory requirement of 6%. While its loss of 4.8 billion Euros in the last quarter of 

2008 did reduce equity capital, Deutsche Bank was confident (at least as of the first part 

of 2009) that it could survive without fresh equity infusions or government bailouts. In 

fact, Deutsche Bank reported net income of 1.2 billion Euros for the first quarter of 2009 

and a Tier 1 capital ratio of 10.2%.  

While Deutsche Bank looks safe for the moment in terms of having adequate 

equity, it is possible that significant losses on its leveraged loans and securities can create 

a deficit. In 2009, US banking regulators applied an “extreme stress test” to US banks, 

where they assumed a significant economic downturn and continued losses in the housing 

market. Deutsche Bank emerged intact from the stress test, with no need for additional 

equity even under dire circumstances. In contrast. Commerzbank, another German bank, 

will face an equity shortfall of 4.28 billion Euros to get back to a 4% Tier 1 ratio, under 

this dire scenario. 

In Practice: Value at Risk – A Risk Management Tool? 

In its most general form, the Value at Risk (VaR) measures the potential loss in 

value of a risky asset or portfolio over a defined period for a given confidence interval. 

Thus, if the VaR on an asset is $ 100 million at a one-week, 95% confidence level, there 

is a only a 5% chance that the value of the asset will drop more than $ 100 million over 

any given week. In its adapted form, the measure is sometimes defined more narrowly as 
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the possible loss in value from “normal market risk” as opposed to all risk, requiring that 

we draw distinctions between normal and abnormal risk as well as between market and 

non-market risk.  While Value at Risk can be used by any entity to measure its risk 

exposure, it is used most often by commercial and investment banks to capture the 

potential loss in value of their traded portfolios from adverse market movements over a 

specified period; this can then be compared to their available capital and cash reserves to 

ensure that the losses can be covered without putting the firms at risk. 

 Taking a closer look at Value at Risk, there are three key aspects to using it as a 

risk measure: 

1. To estimate the probability of the loss, with a confidence interval, we need to define 

the probability distributions of individual risks, the correlation across these risks and 

the effect of such risks on value. In fact, simulations are widely used to measure the 

VaR for asset portfolio.  

2. The focus in VaR is clearly on downside risk and potential losses. Its use in banks 

reflects their fear of a liquidity crisis, where a low-probability catastrophic occurrence 

creates a loss that wipes out the capital and creates a client exodus.  

3. There are three key elements of VaR – a specified level of loss in value, a fixed time 

period over which risk is assessed and a confidence interval. The VaR can be 

specified for an individual asset, a portfolio of assets or for an entire firm.  

While the use of VAR has increased in the last decade, its weakness is its dependence 

upon historical data and, at least in some forms, its assumption that returns are normally 

distributed. As a consequence, it has been argued that unusual events of large magnitude, 

exactly the risks that banks should be worrying about, are not factored in adequately into 

capital ratios. 

8.6. Bankruptcy Costs and Debt Ratios 
 The optimal debt ratio obtained by minimizing the cost of capital is too high 

because it does not consider bankruptcy costs. 

a. True 

b. False 

Explain. 
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Determinants of Optimal Debt Ratio 

 The preceding analysis highlights some of the determinants of the optimal debt 

ratio. We can then divide these determinants into firm-specific and macroeconomic 

factors. 

Firm-Specific Factors 

 The optimal debt ratios that we compute will vary across firms. There are three 

firm specific factors that contribute to these differences – the tax rate of the firm, its 

capacity to generate cash flows to cover debt payments and uncertainty about future 

income. 

a. Firm’s Tax Rate:  

 In general, the tax benefits from debt increase as the tax rate goes up. In relative 

terms, firms with higher tax rates will have higher optimal debt ratios than do firms with 

lower tax rates, other things being equal. It also follows that a firm’s optimal debt ratio 

will increase as its tax rate increases. We can illustrate this by computing the optimal debt 

ratios for Disney, Aracruz, Tata Chemicals and Bookscape, holding all else constant and 

just changing the tax rate in Table 8.18. 

Table 8.18: Tax Rates and Optimal Debt Ratios 

Tax Rate Disney Aracruz 
Tata 

Chemicals Bookscape 
0% 0% 0% 0% 0% 

10% 0% 0% 0% 20% 
20% 20% 0% 0% 20% 
30% 30% 10% 0% 40% 
40% 50% 10% 10% 40% 
50% 60% 20% 20% 50% 

At a 0% tax rate, the optimal debt ratio is zero for all four firms. Without the benefits that 

accrue from taxes, the rationale for using debt disappears. As the tax rate increases, the 

optimal debt ratios increase for all three firms but at different rates. For Disney, the 

optimal debt ratio climbs to 60%, if the tax rate increases to 50%. The effect of changing 

tax rates is more muted for Aracruz and Tata Chemicals, but the optimal debt ratio is 

higher at higher tax rates. For Bookscape, however, the optimal continues to increase and 

reaches 50% when the tax rate is 50%. 
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b. Pretax Returns on the Firm (in Cash Flow Terms) 

 The most significant determinant of the optimal debt ratio is a firm’s earnings 

capacity. In fact, the operating income as a percentage of the market value of the firm 

(debt plus equity) is usually good indicator of the optimal debt ratio. When this number is 

high (low), the optimal debt ratio will also be high (low). A firm with higher pretax 

earnings can sustain much more debt as a proportion of the market value of the firm, 

because debt payments can be met much more easily from prevailing earnings. Disney, 

for example, has operating income of $6,829 million, which is 11% of the market value 

of the firm of $61,875 million in the base case, and an optimal debt ratio of 40%. 

Increasing the operating income to 15% of the firm value will increase the optimal debt 

ratio to 60%. In contrast, the normalized operating income (R$ 1007 million) at Aracruz 

is 5.37% of the value of the firm (R$18,741 million), leading to a much lower optimal 

debt ratio of 10% for the firm. 

c. Variance in Operating Income 

 The variance in operating income enters the base case analysis in two ways. First, 

it plays a role in determining the current beta: Firms with high (low) variance in 

operating income tend to have high (low) betas. Second, the volatility in operating 

income can be one of the factors determining bond ratings at different levels of debt: 

Ratings drop off much more dramatically for higher variance firms as debt levels are 

increased. It follows that firms with higher (lower) variance in operating income will 

have lower (higher) optimal debt ratios. The variance in operating income also plays a 

role in the constrained analysis, because higher-variance firms are much more likely to 

register significant drops in operating income. Consequently, the decision to increase 

debt should be made much more cautiously for these firms. 

Macroeconomic Factors 

 Should macroeconomic conditions affect optimal debt ratios? In purely 

mechanical terms, the answer is yes. In good economic times, firms will generate higher 

earnings and be able to service more debt. In recessions, earnings will decline and with it 

the capacity to service debt. That is why prudent firms borrow based on normalized 

earnings rather than current earnings. Holding operating income constant, 
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macroeconomic variables can still affect optimal debt ratios. In fact, both the level of 

risk-free rate and the magnitude of default spreads can affect optimal debt ratios. 

a. Level of Rates 

As interest rates decline, the conventional wisdom is that debt should become cheaper 

and more attractive for firms. Though this may seem intuitive, the effect is muted by the 

fact that lower interest rates also reduce the cost of equity. In fact, changing the risk-free 

rate has a surprisingly small effect on the optimal debt ratio as long as interest rates move 

within a normal range.20 When interest rates exceed normal levels, optimal debt ratios do 

decline partly because we keep operating income fixed. The higher interest payments at 

every debt ratio reduce bond ratings and affect the capacity of firms to borrow more. 

b. Default Spreads  

 The default spreads for different ratings classes tend to increase during recessions 

and decrease during economic booms. Keeping other things constant, as the spreads 

increase (decrease) optimal debt ratios decrease (increase), for the simple reason that 

higher spreads penalize firms that borrow more money and have lower ratings. In fact, 

the default spreads on corporate bonds declined between 2002 and 2007, leading to 

higher optimal debt ratios for all firms. In 2008, as the economy slowed and the market 

entered crisis mode, default spreads widened again, leading to lower optimal debt ratios.  

 There is another factor to consider. The same factors that cause default spreads to 

increase and decrease also play a role in determining equity risk premiums. Hence, the 

question of how much changing default spreads affect optimal debt ratios cannot be 

answered without looking at how much equity risk premiums also change. If equity risk 

premiums increase more than default spreads do, debt will become a more attractive 

choice relative to equity. 

Adjusted Present Value Approach 
 In the adjusted present value (APV) approach, we begin with the value of the firm 

without debt. As we add debt to the firm, we consider the net effect on value by 

considering both the benefits and the costs of borrowing. The value of the levered firm 

                                                
20 The normal range for long-term interest rates in the United States for the past forty years has been 
between 4 and 8 percent. There was a short period between 1978 and 1982 when long-term interest rates 
were much higher and a short period in the last couple of years, where long term rates dropped below 3%. 
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can then be estimated at different levels of the debt, and the debt level that maximizes 

firm value is the optimal debt ratio.  

Steps in the APV Approach 

 In the APV approach, we assume that the primary benefit of borrowing is a tax 

benefit and that the most significant cost of borrowing is the added risk of bankruptcy. To 

estimate the value of the firm with these assumptions, we proceed in three steps. We 

begin by estimating the value of the firm with no leverage. We then consider the present 

value of the interest tax savings generated by borrowing a given amount of money. 

Finally, we evaluate the effect of borrowing the amount on the probability that the firm 

will go bankrupt and the expected cost of bankruptcy. 

Step 1: Estimate the value of the firm with no debt: The first step in this approach is the 

estimation of the value of the unlevered firm. This can be accomplished by valuing the 

firm as if it had no debt, that is, by discounting the expected after-tax operating cash 

flows at the unlevered cost of equity. In the special case where cash flows grow at a 

constant rate in perpetuity,  

Value of Unlevered Firm = FCFF1 /(ρu – g) 

where FCFF1 is the expected after-tax operating cash flow to the firm in the next period, 

ρu is the unlevered cost of equity, and g is the expected growth rate. The inputs needed 

for this valuation are the expected cash flows, growth rates, and the unlevered cost of 

equity. To estimate the latter, we can draw on our earlier analysis and compute the 

unlevered beta of the firm: 

βunlevered = 

€ 

βCurrent

1+ (1− t) Debt
Equity

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

 

where βunlevered = unlevered beta of the firm, βcurrent = current equity beta of the firm, t = tax 

rate for the firm, and D/E = current debt/equity ratio. This unlevered beta can then be 

used to arrive at the unlevered cost of equity. Alternatively, we can take the current 

market value of the firm as a given and back out the value of the unlevered firm by 

subtracting out the tax benefits and adding back the expected bankruptcy cost from the 

existing debt. 
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Current Firm Value = Value of Unlevered firm + PV of Tax Benefits – Expected 

Bankruptcy Costs 

Value of Unlevered Firm = Current Firm Value – PV of Tax Benefits + Expected 

Bankruptcy Costs 

Step 2: Estimate the present value of tax benefits from debt: The second step in this 

approach is the calculation of the expected tax benefit from a given level of debt. This tax 

benefit is a function of the tax rate of the firm and is discounted at the cost of debt to 

reflect the riskiness of this cash flow. If the tax savings are viewed as a perpetuity, 

Value of Tax Benefits = [Tax Rate * Cost of Debt * Debt]/Cost of Debt 

= Tax Rate * Debt 

= tcD 

The tax rate used here is the firm’s marginal tax rate, and it is assumed to stay constant 

over time. If we anticipate the tax rate changing over time, we can still compute the 

present value of tax benefits over time, but we cannot use the perpetual growth equation. 

Step 3: Estimate the expected bankruptcy costs 

as a result of the debt: The third step is to 

evaluate the effect of the given level of debt on 

the default risk of the firm and on expected 

bankruptcy costs. In theory, at least, this 

requires the estimation of the probability of default with the additional debt and the direct 

and indirect cost of bankruptcy. If πa is the probability of default after the additional debt 

and BC is the present value of the bankruptcy cost, the present value of expected 

bankruptcy cost can be estimated.– 

PV of Expected Bankruptcy Cost = Probability of Bankruptcy * PV of Bankruptcy Cost 

= πaBC 

This step of the APV approach poses the most significant estimation problem, because 

neither the probability of bankruptcy nor the bankruptcy cost can be estimated directly. 

There are two ways the probability of bankruptcy can be estimated indirectly. One is to 

estimate a bond rating, as we did in the cost of capital approach, at each level of debt and 

use the empirical estimates of default probabilities for each rating. For instance, Table 

Bankruptcy Costs: The costs associated 

with going bankruptcy. It includes both 

direct costs (from going bankrupt) and 

indirect costs (arising from the perception 

that a firm may go bankrupt). 
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8.19,  extracted from an annually updated study by Altman, summarizes the probability 

of default over ten years by bond rating class.21 

Table 8.19 Default Rates by Bond Rating Classes 

Rating Likelihood of Default 
AAA 0.07% 
AA 0.51% 
A+ 0.60% 
A 0.66% 
A- 2.50% 
BBB 7.54% 
BB 16.63% 
B+ 25.00% 
B 36.80% 
B- 45.00% 
CCC 59.01% 
CC 70.00% 
C 85.00% 
D 100.00% 

Source: Altman (2008). 

The other is to use a statistical approach, such as a probit to estimate the probability of 

default, based on the firm’s observable characteristics, at each level of debt. 

 The bankruptcy cost can be estimated, albeit with considerable error, from studies 

that have looked at the magnitude of this cost in actual bankruptcies. Studies that have 

looked at the direct cost of bankruptcy conclude that they are small relative to firm 

value.22 The indirect costs of bankruptcy can be substantial, but the costs vary widely 

across firms. Shapiro and Titman speculate that the indirect costs could be as large as 25 

to 30% of firm value but provide no direct evidence of the costs.23 

 The net effect of adding debt can be calculated by aggregating the costs and the 

benefits at each level of debt.  

Value of Levered Firm = FCFF1 /(ρu – g) + tcD – πaBC 

                                                
21 Altman, E.I., 2008, The Default Experience of U.S. Bonds, Working Paper, Salomon Center, New York 
University. This study estimated default rates over ten years only for some of the ratings classes. We 
extrapolated the rest of the ratings. 
22 See Warner, J.N., 1977, Bankruptcy Costs: Some Evidence, Journal of Finance, v32, 337-347. In this 
study of railroad bankruptcies, the direct cost of bankruptcy seems to be about 5 percent. 
23 See Shapiro, A., 1989, Modern Corporate Finance, Macmillan, New York; Titman, S., 1984, The Effect 
of Capital Structure on a Firm's Liquidation Decision, Journal of Financial Economics, v13, 1371-51. 
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We compute the value of the levered firm at different levels of debt. The debt level that 

maximizes the value of the levered firm is the optimal debt ratio.  

In Practice: Using a Probit to Estimate the Probability of Bankruptcy 

 It is possible to estimate the probability of default using statistical techniques 

when sufficient data is available. For instance, if we have a database that lists all firms 

that went bankrupt during a period of time, as well as firms that did not go bankrupt 

during the same period, together with descriptive characteristics on these firms, a probit 

analysis can be used to estimate the likelihood of bankruptcy as a function of these 

characteristics. The steps involved in a probit analysis are as follows: 

1. Identify the event of interest: Probits work best when the event either occurs or it 

does not. For bankruptcy, the event might be the filing for bankruptcy protection 

under the law. 

2. Over a specified time period, collect information on all the firms that were exposed to 

the event. In the bankruptcy case, this would imply collecting information on which 

firms that filed for bankruptcy over a certain period (say, five years). 

3. Based on your knowledge of the event and other research on it, specify measurable 

and observable variables that are likely to be good predictors of that event. In the case 

of bankruptcy, these might include excessive debt ratios, declining income, poor 

project returns, and small market capitalization.  

4. Collect information on these variables for the firms that filed for bankruptcy at the 

time of the filing. Collect the same information for all other firms that were in 

existence at the same time and that have data available on them on these variables. (If 

this is too data-intensive, a random sampling of the firms that were not exposed to the 

event can be used.) In the bankruptcy analysis, this would imply collecting 

information on debt ratios, income trends, project returns, and market capitalization 

on the firms that filed for bankruptcy at the time of the filing, and all other firms 

across the period. 

5. In a probit, the dependent variable is the occurrence of the specified event (1 if it 

occurs, 0 if it does not) and the independent variables are the variables specified in 

Step 3. The output from the probit looks very much like the output from a multiple 

regression, with statistical significance attached to each of the independent variables. 
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(In the bankruptcy analysis, firms filing for bankruptcy would be tagged with a 1 and 

firms that survive would be categorized as 0).  

Once the probit has been done, the probability of a firm defaulting can be estimated by 

plugging in that firm’s values for the independent variables into the model. The predicted 

value that emerges from the probit is the probability of default. 

Illustration 8.9: Using the APV Approach to Calculate Optimal Debt Ratio for Disney in 

early 2009 

 The APV approach can be applied to estimating the optimal capital structure for 

Disney. The first step is to estimate the value of the unlevered firm. To do so, we start 

with the firm value of Disney in 2009 and net out the effect of the tax savings and 

bankruptcy costs arising from the existing debt.  

Current Market Value of Disney = Value of Equity + Value of Debt = $45,193 + $16,682 

= $61,875 million 

We first compute the present value of the tax savings from the existing debt, assuming 

that the interest payment on the debt constitutes a perpetuity, using a marginal tax rate for 

Disney of 38%. 

PV of Tax Savings from Existing Debt = Existing Debt * Tax Rate 

= $16,682 * 0.38 = $6,339 million 

Based on Disney’s current rating of A, we estimate a probability of bankruptcy of 0.66% 

from Table 8.19. The bankruptcy cost is assumed to be 25% of the firm value, prior to the 

tax savings. Allowing for a range of 10-40% for bankruptcy costs, we have put Disney’s 

exposure to expected bankruptcy costs in the middle of the range. There are some 

businesses that Disney is in where the perception of distress can be damaging—theme 

parks, for instance—but the movie and broadcasting businesses are less likely to be 

affected because projects tend be shorter-term and on a smaller scale. 

PV of Expected Bankruptcy Cost = Probability of Default * Bankruptcy Cost 

= 0.66% * (0.25 * 61,875) = $ 102 million 

We then compute the value of Disney as an unlevered firm. 

Value of Disney as an Unlevered Firm 

= Current Market Value – PV of Tax Savings + Expected Bankruptcy Costs 

= $61,875 -  $6,339 + $102 
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= $55,638 million 

 The next step in the process is to estimate the tax savings in Table 8.20 at 

different levels of debt. Although we use the standard approach of assuming that the 

present value is calculated as a perpetuity, we reduce the tax rate used in the calculation, 

if interest expenses exceed the EBIT. The adjustment to the tax rate was described earlier 

in the cost of capital approach. 

Table 8.20 Tax Savings From Debt (tcD): Disney 

Debt Ratio $ Debt Tax Rate Tax Benefits 
0% $0  38.00% $0  

10% $6,188  38.00% $2,351  
20% $12,375  38.00% $4,703  
30% $18,563  38.00% $7,054  
40% $24,750  38.00% $9,405  
50% $30,938  38.00% $11,756  
60% $37,125  38.00% $14,108  
70% $43,313  38.00% $16,459  
80% $49,500  38.00% $18,810  
90% $55,688  34.52% $19,223  

 

The final step in the process is to estimate the expected bankruptcy cost, based on the 

bond ratings, the probabilities of default, and the assumption that the bankruptcy cost is 

25% of firm value. Table 8.21 summarizes these probabilities and the expected 

bankruptcy cost, computed based on the levered firm value: 

Table 8.21 Expected Bankruptcy Cost, Disney 

Debt Ratio Bond Rating Probability of Default Expected Bankruptcy Cost 
0% AAA 0.07% $10  

10% AAA 0.07% $10  
20% AAA 0.07% $11  
30% A+ 0.60% $94  
40% A 0.66% $107  
50% A- 2.50% $421  
60% B 36.80% $6,417  
70% CCC 59.01% $10,636  
80% CCC 59.01% $10,983  
90% CCC 59.01% $11,044  

The expected bankruptcy cost at a 40% debt ratio is computed thus: 

Expected Bankruptcy Cost  = (Unlevered firm value + Tax Savings) (.25) (.0066) 
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= (55,638+$9,405) (.25) (0.0066) = $ 107 million 

The value of the levered firm is estimated in Table 8.22 by aggregating the effects of the 

tax savings and the expected bankruptcy costs. 

Table 8.22 Value of Disney with Leverage 

Debt 
Ratio $ Debt 

Tax 
Rate 

Unlevered 
Firm Value 

Tax 
Benefits 

Expected 
Bankruptcy 

Cost 

Value of 
Levered 

Firm 
0% $0 38.00% $55,638 $0 $10 $55,629 
10% $6,188 38.00% $55,638 $2,351 $10 $57,979 
20% $12,375 38.00% $55,638 $4,703 $11 $60,330 
30% $18,563 38.00% $55,638 $7,054 $94 $62,598 
40% $24,750 38.00% $55,638 $9,405 $107 $64,936 
50% $30,938 38.00% $55,638 $11,756 $421 $66,973 
60% $37,125 38.00% $55,638 $14,108 $6,417 $63,329 
70% $43,313 38.00% $55,638 $16,459 $10,636 $61,461 
80% $49,500 38.00% $55,638 $18,810 $10,983 $63,466 
90% $55,688 34.52% $55,638 $19,223 $11,044 $63,817 

The firm value is maximized at about 50% debt, slightly higher than the optimal 

computed using the cost of capital approach. These results are, however, very sensitive to 

both the estimate of bankruptcy cost as a percent of firm value and the probabilities of 

default. 

Benefits and Limitations of the APV Approach 

 The advantage of the APV approach is that it separates the effects of debt into 

different components and allows an analyst to use different discount rates for each 

component. In this approach, we do not assume that the debt ratio stays unchanged 

forever, which is an implicit assumption in the cost of capital approach. Instead, we have 

the flexibility to keep the dollar value of debt fixed and to calculate the benefits and costs 

of the fixed dollar debt.  

 These advantages have to be weighed against the difficulty of estimating 

probabilities of default and the cost of bankruptcy. In fact, many analyses that use the 

APV approach ignore the expected bankruptcy costs, leading them to the conclusion that 

firm value increases as firms borrow money. Not surprisingly, they conclude that the 

optimal debt ratio for a firm is 100% debt. 
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 In general, with the same assumptions, the APV and the cost of capital 

conclusions give identical answers. However, the APV approach is more practical when 

firms are evaluating the feasibility of adding a dollar amount of debt, whereas the cost of 

capital approach is easier when firms are analyzing debt proportions.24 

apv.xls: This spreadsheet allows you to compute the value of a firm, with leverage, 

using the adjusted present value approach 

Comparative Analysis  
 The most common approach to analyzing the debt ratio of a firm is to compare its 

leverage to that of similar firms. A simple way to perform this analysis is to compare a 

firm's debt ratio to the average debt ratio for the industry in which the firm operates. A 

more complete analysis would consider the differences between a firm and the rest of the 

industry, when determining debt ratios. We will consider both ways below. 

Comparing to Industry Average 

 Firms sometimes choose their financing mixes by looking at the average debt 

ratio of other firms in the industry in which they operate. For instance, table 8.23 

compares the debt ratios at Disney, Aracruz and Tata Chemicals to other firms in their 

industries. We define these comparable firms as US entertainment companies for Disney, 

emerging market paper companies for Aracruz and emerging market chemical companies 

for Tata Chemicals. 

Table 8.23: Comparison to Industry Averages 

    Book Debt Ratio Market Debt Ratio 
Company Book Debt 

Ratio 
Market 
Debt Ratio 

Comparable group Average Median Average Median 

Disney 32.89% 26.96% US Entertainment 
companies 

47.76% 43.59% 36.90% 37.83% 

Aracruz 91.01% 52.47% Emerging Market 
Paper companies 

38.11% 40.74% 33.75% 34.22% 

Tata 
Chemicals 

42.95% 34.02% Emerging Market 
chemical companies 

33.88% 34.76% 25.56% 21.34% 

Source: Value Line & Capital IQ. 

                                                
24 Inselbag, I. and H. Kaufold, 1997, Two DCF Approaches and Valuing Companies under Alternative 
Financing Strategies, Journal of Applied Corporate Finance, v10(1), 115-122. 
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Based on this comparison, Disney is operating at a debt ratio lower than those of other 

firms in the industry in both market and book value terms, whereas Aracruz and Tata 

Chemicals have debt ratios much higher than the averages for their sector. 

 The underlying assumptions in this 

comparison are that firms within the same industry 

are comparable and that, on average, these firms are 

operating at or close to their optimal. Both 

assumptions can be questioned, however. Firms 

within the same industry can have different product 

mixes, different amounts of operating risk, different 

tax rates, and different project returns. In fact, most 

do. For instance, Disney is considered part of the 

entertainment industry, but its mix of businesses is very different from that of Lion’s 

Gate, which is primarily a movie company, or Liberty Media, which is primarily a cable 

broadcasting company. Furthermore, Disney’s size and risk characteristics are very 

different from that of Westwood One, which is also considered part of the same industry 

group. The other problem is that, as we noted in Chapter 4, both Disney and Tata 

Chemicals are multi-business companies and picking a sector to compare these firms is 

difficult to do. 

There is a data set online that summarizes market value and book value debt ratios, 

by industry, in addition to other relevant characteristics. 

Controlling for Differences between Firms 

 Firms within the same industry can exhibit wide differences on tax rates, capacity 

to generate operating income and cash flows, and variance in operating income. 

Consequently, it can be dangerous to compare a firm’s debt ratio to the industry and draw 

conclusions about the optimal financing mix. The simplest way to control for differences 

across firms, while using the maximum information available in the market, is to run a 

regression, regressing debt ratios against these variables, across the firms in a industry: 

Debt Ratio = α0 + α1 Tax Rate + α2 Pretax Returns + α3 Variance in Operating Income 

Comparable (Firm): A firm similar 

to the firm being analyzed in terms 

of underlying characteristics—risk, 

growth, and cash flow patterns. The 

conventional definition of 

comparable firm is one that is the 

same business as the one being 

analyzed and of similar size. 



 62 

 There are several advantages to the cross-sectional approach. Once the regression 

has been run and the basic relationship established (i.e., the intercept and coefficients 

have been estimated), the predicted debt ratio for any firm can be computed quickly using 

the measures of the independent variables for this firm. If a task involves calculating the 

optimal debt ratio for a large number of firms in a short time period, this may be the only 

practical way of approaching the problem, because the other approaches described in this 

chapter are time-intensive. 

  There are also limitations to this approach. The coefficients tend to shift over 

time. Besides some standard statistical problems and errors in measuring the variables, 

these regressions also tend to explain only a portion of the differences in debt ratios 

between firms. However, the regressions provide significantly more information than a 

naive comparison of a firm’s debt ratio to the industry average. 

Sticking with Industry Averages: A Behavioral Perspective 

 The pull of industry averages on the debt ratios of individual firms in the industry 

is too strong to be ignored. While it may make little sense from a fundamental standpoint 

to mimic the behavior of other firms in the sector, there are two reasons that have been 

offered for why it appeals to managers. 

a. Herd migration: Patel, Zeckhauser and Hendricks (1991) use the behavior of birds 

and wildebeest to explain why companies stick close to industry averages.25 They 

note that the same “safety in numbers” that induces animals to travel in groups also 

influences managers when they make financing choices. Put another way, a manager 

who chooses to take on a significant amount of debt, simply because other firms in 

the sector have also done so, is unlikely to be fired even if that debt turns out to be too 

high, in hindsight. In fact, if analysts follow the same herd mentality, they are likely 

to punish firms that deviate from the herd, even if that deviation can be justified on 

intrinsic grounds. Looking across 182 firms in ten sectors, they find evidence of herd 

behavior in seven of the ten sectors. 
                                                
25 Patel,	
  J.,	
  R.	
  Zeckhauser,	
  and	
  D.	
  Hendricks,	
  1991,	
  “The	
  Rationality	
  Struggle:	
  Illustrations	
  from	
  
Financial	
  Markets,”	
  American	
  Economic	
  Review	
  Papers	
  and	
  Proceedings,	
  	
  pp.	
  232-­‐236.	
  
American	
  Economic	
  Review	
  Papers	
  and	
  Proceedings,	
  1991,	
  pp.	
  232-­‐236. 
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b. Following the leader: A variant of this theme, with its roots in the natural sciences as 

well, is that firms in a business tend to follow the leader. In this model, success and 

reputation lead to a firm being anointed the leader for a sector. When this firm 

chooses a financing mix, presumably based upon its fundamentals, other firms in that 

sector then imitate the leader, hoping to imitate its success  

Whatever the reasons may be, there is no denying the fact that managers look at industry 

averages and practices on capital structure for guidance. Consequently, it does make 

sense to check the optimal debt ratios that emerge from the cost of capital and APV 

approaches against industry averages and to adjust them towards peer group ratios.  

Illustration 8.10: Estimating Disney’s Debt Ratio Using the Cross-Sectional Approach 

 This approach can be applied to look at differences within an industry or across 

the entire market. We can illustrate looking at the Disney against firms in the 

entertainment sector first and then against the entire market. 

 To look at the determinants of debt ratios within the entertainment industry, we 

regressed debt ratios of the 80 firms in the industry against two variables—the effective 

tax rate and the EBITDA as a percent of the market value of the firm. Based on our 

earlier discussion of the determinants of capital structure, we would expect firms with 

higher operating cash flows (EBITDA) as a percent of firm value to borrow more money. 

We would also expect higher tax rates to lead to more benefits from debt and higher debt 

ratios. The results of the regression are reported, with t-statistics in brackets below the 

coefficients: 

Debt to Capital = 0.049 + 0.543 (Effective tax rate) + 0.692 (EBITDA/Firm Value) 

  (1.07) (4.10a) (4.08a) 

The dependent variable is the market debt to capital ratio, and the regression has an R2 of 

40%. Although there is statistical significance, it is worth noting that the predicted debt 

ratios will have substantial standard errors associated with them. Even so, if we use the 

current values for these variables for Disney in this regression, we get a predicted debt 

ratio: 

DFRDisney= 0.049 + 0.543 (0.372) + 0.692 (0.1735) = 0.3710 or 37.10% 
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At its existing debt ratio of 27%, Disney is significantly under levered. Thus, relative to 

the industry in which it operates and its specific characteristics, Disney could potentially 

borrow more. 

 One of the limitations of this analysis is that there are only a few firms within 

each industry. This analysis can be extended to all firms in the market. Although firms in 

different businesses differ in terms of risk and cash flows and these differences can 

translate into differences in debt ratios, we can control for the differences in the 

regression. To illustrate, we regressed debt ratios of all listed firms in the United States 

against four variables:  

• The expected growth rate in EPS (GEPS) as a proxy for growth assets. Firms with a 

higher percentage of value from growth assets should have less debt. 

• Closely held shares as a percent of shares outstanding (CLSH) as a measure of 

how much separation there is between managers and stockholders (and hence as a 

proxy for debt as a disciplinary mechanism).  

• EBITDA as a percent of enterprise value (E/V) as a measure of the cash flow 

generating capacity of a firm 

• Intangible assets as a percentage of total assets (Intangible %); firms that derive 

more of their value from intangible assets face bigger agency costs (with lenders) 

and should borrow less. 

The results of the regression from early 2009 are presented below.26 

DFR  = 0.327   - 0.064 Intangible % – 0.138 CLSH + 0.026 E/V – 0.878 GEPS 

 (25.45a) (2.16a) (2.88a) (1.25) (12.6a) 

where DFR is debt as a percentage of the market value of the firm (debt + equity). The R2 

for this regression is only 13%. If we plug in the values for Disney in 2009 into this 

regression, we get a predicted debt ratio: 

DFRDisney= 0.327   - 0.064 (0.24) – 0.138 (0.077) + 0.0.26 (0.1735) – 0.878 (0.065) 

= 0.2891 or 28.91% 

                                                
26 This regression has about 2000 publicly traded companies in the United States, with information 
available on both debt ratios and the independent variables. 
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Based on the debt ratios of other firms in the market and Disney’s financial 

characteristics, we would expect Disney to have a debt ratio of 28.91%. Because its 

actual debt ratio is 27%, Disney is slightly under levered. 

8.7. Optimal Debt Ratios Based on Comparable Firms 
 The predicted debt ratio from the regression shown above will generally yield  

a. a debt ratio similar to the optimal debt ratio from the cost of capital approach. 

b. a debt ratio higher than the optimal debt ratio from the cost of capital approach. 

c. a debt ratio lower than the optimal debt ratio from the cost of capital approach. 

d. any of the above, depending on . . . 

Explain. 

 

There is a data set online that summarizes the latest debt ratio regression across the 

entire market. 

Selecting the Optimal Debt Ratio 
 Using the different approaches for estimating optimal debt ratios, we come up 

with different estimates of the right financing mix for Disney, Aracruz and Tata 

Chemicals. Table 8.24 summarizes our estimates: 

Table 8.24 Summary of Predicted Debt Ratios 

 Disney Aracruz Tata Chemicals 

Actual Debt Ratio 27% 52.58% 34.02% 

Optimal    

I. Operating income 50.00% — - 

II. Standard Cost of capital 40.00% 10.00% 10.00% 

III. Enhanced Cost of Capital 30.00% 10.00% 10.00% 

IV. APV 50.00% 20.00% 10.00% 

V. Comparable    

 To industry 37.10% 34.22% 21.34% 

 To market 28.91% — - 

Although there are differences in the estimates across the different approaches, a few 

consistent conclusions emerge: Disney, at its existing debt ratio, is under levered, relative 
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to every estimate of the optimal debt ratio, though it looks less under levered relative to 

the rest of the market, than it does relative to its own fundamentals or to the sector. 

Aracruz and Tata Chemicals are both over levered, relative to every estimate of the 

optimal debt ratio. 

 With Bookscape, we will stick with the conclusion that we drew earlier, based 

upon the cost of capital approach. The firm at its existing debt ratio is very close to its 

optimal and has the right amount of debt. 

Conclusion 
 This chapter has provided background on four tools that can be used to analyze 

capital structure.  

• The first approach is based on operating income. Using historical data or forecasts, 

we develop a distribution of operating income across both good and bad scenarios. 

We then use a predefined acceptably probability of default to specify the maximum 

borrowing capacity. 

• The second approach is the cost of capital—the weighted average of the costs of 

equity, debt, and preferred stock, where the weights are market value weights and the 

costs of financing are current costs. The objective is to minimize the cost of capital, 

which also maximizes the value of the firm. We also considered an enhanced version 

of this approach, where the cash flows also change as the debt ratio changes, and the 

optimal debt ratio is the one that delivers the highest firm value, rather than the lowest 

cost of capital. 

• The APV approach estimates the value of the firm at different levels of debt by 

adding the present value of the tax benefits from debt to the unlevered firm’s value, 

and then subtracting out the present value of expected bankruptcy costs. The optimal 

debt ratio is the one that maximizes firm value. 

• The final approach is to compare a firm’s debt ratio to similar firms. Although 

comparisons of firm debt ratios to an industry average are commonly made, they are 

generally not very useful in the presence of large differences among firms within the 

same industry. A cross-sectional regression of debt ratios against underlying financial 

variables brings in more information from the general population of firms and can be 

used to predict debt ratios for a large number of firms. 
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The objective in all of these analyses is to come up with a mix of debt and equity that will 

maximize the value of the firm. 
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Live Case Study 

The Optimal Financing Mix 
Objective: To estimate the optimal mix of debt and equity for your firm and to evaluate 

the effect on firm value of moving to that mix. 

Key Questions 

• Based on the cost of capital approach, what is the optimal debt ratio for your firm? 

Bringing in reasonable constraints into the decision process, what would your 

recommended debt ratio be for this firm? 

• Does your firm have too much or too little debt  

- relative to the industry in which they operate? 

- relative to the market? 

Framework for Analysis 

1. Cost of Capital Approach 

• What is the current cost of capital for the firm? 

• What happens to the cost of capital as the debt ratio is changed? 

• At what debt ratio is the cost of capital minimized and firm value maximized? 

(If they are different, explain.) 

• What will happen to the firm value if the firm moves to its optimal? 

• What will happen to the stock price if the firm moves to the optimal and 

stockholders are rational?  

2. Building Constraints into the Process 

• What rating does the company have at the optimal debt ratio? If you were to 

impose a rating constraint, what would it be? Why? What is the optimal debt 

ratio with this rating constraint? 

• How volatile is the operating income? What is the “normalized” operating 

income of this firm, and what is the optimal debt ratio of the firm at this level 

of income? 

3. Relative Analysis 

• Relative to the industry to which this firm belongs, does it have too much or 

too little in debt? (Do a regression, if necessary.) 
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• Relative to the rest of the firms in the market, does it have too much or too 

little in debt? (Use the market regression, if necessary.) 

Getting Information about Optimal Capital Structure 

 To get the inputs needed to estimate the optimal capital structure, examine 

regulatory filings and  the annual report. The ratings and interest coverage ratios can be 

obtained from the ratings agencies (S&P, Moody’s), and default spreads can be estimated 

by finding traded bonds in each ratings class.  

 

Online sources of information: 

www.stern.nyu.edu/~adamodar/cfin2E/project/data.htm  
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Problems and Questions 
1. Plastico, a manufacturer of consumer plastic products, is evaluating its capital 

structure. The balance sheet of the company is as follows (in millions): 

Assets  Liabilities  

Fixed assets $4,000 Debt $2,500 

Current assets $1,000 Equity $2,500 

In addition, you are provided the following information: 

• The debt is in the form of long-term bonds, with a coupon rate of 10%. The bonds 

are currently rated AA and are selling at a yield of 12% (the market value of the bonds is 

80% of the face value). 

• The firm currently has 50 million shares outstanding, and the current market price 

is $80 per share. The firm pays a dividend of $4 per share and has a price/earnings ratio 

of 10. 

• The stock currently has a beta of 1.2. The riskfree rate is 8%. 

• The tax rate for this firm is 40%. 

a. What is the debt/equity ratio for this firm in book value terms? In market value 

terms? 

b. What is the debt/(debt + equity) ratio for this firm in book value terms? In market 

value terms? 

c. What is the firm’s after-tax cost of debt? 

d. What is the firm’s cost of equity? 

e. What is the firm’s current cost of capital? 

 

2. Now assume that Plastico is considering a project that requires an initial investment of 

$100 million and has the following projected income statement (depreciation for the 

project is expected to be $5 million a year forever.): 

EBIT $20 million 
– Interest  $4 million 
EBT $16 million 
Taxes $6.40 million 
Net income $9.60 million 
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This project is going to be financed at the same debt/equity ratio as the overall firm and is 

expected to last forever. Assume that there are no principal repayments on the debt (it too 

is perpetual). 

a. Evaluate this project from the equity investors’ standpoint. Does it make sense? 

b. Evaluate this project from the firm’s standpoint. Does it make sense? 

c. In general, when would you use the cost of equity as your discount 

rate/benchmark? 

d. In general, when would you use the cost of capital as your benchmark? 

e. Assume, for economies of scale, that this project is going to be financed entirely 

with debt. What would you use as your cost of capital for evaluating this project?  

 

3. Plastico is considering a major change in its capital structure. It has three options: 

• Option 1: Issue $1 billion in new stock and repurchase half of its outstanding 

debt. This will make it an AAA-rated firm (AAA rated debt is yielding 11% in the 

marketplace). 

• Option 2: Issue $1 billion in new debt and buy back stock. This will drop its 

rating to A–. (A– rated debt is yielding 13% in the marketplace). 

• Option 3: Issue $3 billion in new debt and buy back stock. This will drop its 

rating to CCC (CCC rated debt is yielding 18% in the marketplace). 

a. What is the cost of equity under each option? 

b. What is the after-tax cost of debt under each option? 

c. What is the cost of capital under each option? 

d. What would happen to (i) the value of the firm; (ii) the value of debt and equity; 

and (iii) the stock price under each option if you assume rational stockholders? 

e. From a cost of capital standpoint, which of the three options would you pick, or 

would you stay at your current capital structure? 

f. What role (if any) would the variability in Plastico’s income play in your 

decision? 

g. How would your analysis change (if at all) if the money under the three options 

were used to take new investments (instead of repurchasing debt or equity)? 
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h. What other considerations (besides minimizing the cost of capital) would you 

bring to bear on your decision? 

i. Intuitively, why doesn’t the higher rating in option 1 translate into a lower cost of 

capital? 

 

4. Plastico is interested in how it compares with its competitors in the same industry.  

 Plastico Competitors 

Debt/Equity Ratio 50% 25% 

Variance in EBITDA 20% 40% 

EBITDA/MV of firm 25% 15% 

Tax rate 40% 30% 

R&D/sales 2% 5% 

a. Taking each of these variables, explain at an intuitive level whether you would 

expect Plastico to have more or less debt than its competitors and why. 

b. You have also run a regression of debt/equity ratios against these variables for all 

the firms on the NYSE and have come up with the following regression equation: 

D/E = 0.10 - 0.5 (Variance in EBITDA) + 2.0 (EBITDA/MV) + 0.4 (Tax Rate) + 

2.5 (R&D/Sales) 

(All inputs to the regression were in decimals, i.e., 20% was inputted as 0.20.) 

Given this cross-sectional relationship, what would you expect Plastico’s 

debt/equity ratio to be? 

5. As CEO of a major corporation, you have to make a decision on how much you can 

afford to borrow. You currently have 10 million shares outstanding, and the market price 

per share is $50. You also currently have about $200 million in debt outstanding (market 

value). You are rated as a BBB corporation now. 

• Your stock has a beta of 1.5 and the riskfree rate is 8%. 

• Your marginal tax rate is 46%. 

• You estimate that your rating will change to a B if you borrow $100 million. The 

BBB rate now is 11%. The B rate is 12.5%.  
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a. Given the marginal costs and benefits of borrowing the $100 million, should you 

go ahead with it ? 

b. What is your best estimate of the weighted average cost of capital with and 

without the $100 million in borrowing ? 

c. If you borrow the $100 million, what will the price per share be after the 

borrowing? 

d. Assume that you have a project that requires an investment of $100 million. It has 

expected before-tax revenues of $50 million and costs of $30 million a year in 

perpetuity. Is this a desirable project by your criteria? Why or why not? 

e. Does it make a difference in your decision if you were told that the cash flows 

from the project in d are certain?  

6. You have been hired as a management consultant by AD Corporation to evaluate 

whether it has an appropriate amount of debt (the company is worried about a leveraged 

buyout). You have collected the following information on AD’s current position: 

• There are 100,000 shares outstanding at $20/share. The stock has a beta of 1.15. 

• The company has $500,000 in long-term debt outstanding and is currently rated 

BBB. The current market interest rate is 10% on BBB bonds and 6% on treasury bonds. 

• The company’s marginal tax rate is 40%. 

You proceed to collect the data on what increasing debt will do to the company’s ratings: 

Additional Debt* New Rating Interest Rate 

$500,000 BB 10.5 

$1,000,000 B 11.5 

$1,500,000 B– 13.5 

$2,000,000 C 15 

*In addition to the existing debt of $500,000. 

a. How much additional debt should the company take on? 

b.What will the price per share be after the company takes on new debt? 

c. What is the WACC before and after the additional debt? 

d.Assume that you are considering a project that has the following earnings in 

perpetuity and is of comparable risk to existing projects. 
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Revenues/year $1,000,000 

Cost of goods sold $400,000 (includes depreciation of 

$100,000) 

EBIT $600,000 

Debt payments  $100,000 (all interest payments) 

Taxable Income $500,000 

Tax $200,000 

After-tax profit $300,000 

If this project requires an investment of $3,000,000, what is its NPV? 

7. UB is examining its capital structure with the intent of arriving at an optimal debt ratio. 

It currently has no debt and has a beta of 1.5. The riskless interest rate is 9%. Your 

research indicates that the debt rating will be as follows at different debt levels: 

D/(D + E) Rating Interest Rate 

0% AAA 10% 

10% AA 10.5% 

20% A 11% 

30% BBB 12% 

40% BB 13% 

50% B 14% 

60% CCC 16% 

70% CC 18% 

80% C 20% 

90% D 25% 

The firm currently has 1 million shares outstanding at $20 per share (tax rate = 40%). 

a. What is the firm’s optimal debt ratio? 

b. Assuming that the firm restructures by repurchasing stock with debt, what will the 

value of the stock be after the restructuring? 

8. GenCorp, an automotive parts manufacturer, currently has $25 million in outstanding debt and 

has 10 million shares outstanding. The book value per share is $10, and the market value is $25. 
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The company is currently rated A, its bonds have a yield to maturity of 10%, and the current beta 

of the stock is 1.06. The riskfree rate is 8% now, and the company’s tax is 40%. 

a. What is the company’s current weighted average cost of capital?  

b. The company is considering a repurchase of 4 million shares at $25 per share with 

new debt. It is estimated that this will push the company’s rating down to a B 

(with a yield to maturity of 13%). What will the company’s WACC be after the 

stock repurchase?  

9. You have been called in as a consultant for Herbert’s a sporting goods retail firm, which is 

examining its debt policy. The firm currently has a balance sheet as follows: 

Liability  Assets  

LT Bonds $100 Fixed assets $300 

Equity $300 Current assets $100 

Total $400 Total $400 

The firm’s income statement is as follows: 

Revenues $250 

Cost of Goods Sold (cogs) $175 

Depreciation $25 

EBIT $50 

Long-term interest $10 

EBT $40 

Taxes $16 

Net Income $24 

The firm currently has 100 shares outstanding, selling at a market price of $5 per share and the 

bonds are selling at par. The firm’s current beta is 1.12, and the riskfree rate is 7%. 

a. What is the firm’s current cost of equity? 

b. What is the firm’s current cost of debt? 

c. What is the firm’s current weighted average cost of capital? 

a. Assume that management of Herbert’s is considering doing a debt-equity swap (i.e., 

borrowing enough money to buy back seventy shares of stock at $5 per share). It is 
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believed that this swap will lower the firm’s rating to C and raise the interest rate on the 

company’s debt to 15%.  

d. What is the firm’s new cost of equity? 

e. What is the effective tax rate (for calculating the after-tax cost of debt) after the swap?  

f. What is the firm’s new cost of capital? 

10. Terck, a leading pharmaceutical company, currently has a balance sheet that is as follows: 

Liability  Assets  

Long-term bonds $1.000 Fixed assets $1,700 

Equity $1.000 Current assets $300 

Total $1.000 Total $1,000 

The firm’s income statement looks as follows: 

Revenues $1,000 

Cost of Goods Sold (COGS)  $400 

Depreciation $100 

EBIT $500 

Long-term interest expense $100 

EBT $400 

Taxes $200 

Net income $200 

The firm’s bonds are all twenty-year bonds with a coupon rate of 10% that are selling at 90% of 

face value (the yield to maturity on these bonds is 11%). The stocks are selling at a P/E ratio of 9 

and have a beta of 1.25. The riskfree rate is 6%. 

a. What is the firm’s current cost of equity? 

b. What is the firm’s current after-tax cost of debt? 

c. What is the firm’s current weighted average cost of capital? 

Assume that management of Terck, which is very conservative, is considering doing an equity-

for-debt swap (i.e., issuing $200 more of equity to retire $200 of debt). This action is expected to 

lower the firm's interest rate by 1%. 

d. What is the firm’s new cost of equity? 

e. What is the new WACC?  
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f. What will the value of the firm be after the swap?  

11. You have been asked to analyze the capital structure of DASA, an environmental waste 

disposal firm, and make recommendations on a future course of action. DASA has 40 million 

shares outstanding, selling at $20 per share, and a debt/equity ratio (in market value terms) of 

0.25. The beta of the stock is 1.15, and the firm currently has a AA rating, with a corresponding 

market interest rate of 10%. The firm’s income statement is as follows: 

EBIT $150 million 

Interest expenses $20 million 

Taxable income $130 million 

Taxes $52 million 

Net income $78 million 

The current riskfree rate is 8%. 

a. What is the firm’s current WACC? 

b. The firm is proposing borrowing an additional $200 million in debt and 

repurchasing stock. If it does so, its rating will decline to A, with a market interest 

rate of 11%. What will the WACC be if they make this move? 

c. What will the new stock price be if the firm borrows $200 million and 

repurchases stock (assuming rational investors)? 

d. Now assume that the firm has another option to raise its debt/equity ratio (instead 

of borrowing money and repurchasing stock). It has considerable capital 

expenditures planned for the next year ($150 million). The company also 

currently pays $1 in dividends per share. If the company finances all its capital 

expenditures with debt and doubles its dividend yield from the current level for 

the next year, what would you expect the debt/equity ratio to be at the end of the 

next year? 

12. You have been asked by JJ Corporation, a California-based firm that manufacturers 

and services digital satellite TV systems, to evaluate its capital structure. They currently 

have 70 million shares outstanding trading at $10 per share. In addition, the company has 

500,000 convertible bonds, with a coupon rate of 8%, trading at $1000 per bond. JJ is 
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rated BBB and the interest rate on BBB straight bonds is currently 10%. The beta for the 

company is 1.2, and the current risk-free rate is 6%. The tax rate is 40%. 

a. What is the firm’s current debt/equity ratio? 

b. What is the firm’s current weighted average cost of capital? 

JJ Corporation is proposing to borrow $250 million and use it for the following purposes: 

• Buy back $100 million worth of stock. 

• Pay $100 million in dividends. 

• Invest $50 million in a project with a NPV of $25 million. 

The effect of this additional borrowing will be a drop in the bond rating to B, which 

currently carries an interest rate of 11%. 

c. What will the firm’s cost of equity be after this additional borrowing? 

d. What will the firm’s weighted average cost of capital be after this additional 

borrowing? 

e. What will the value of the firm be after this additional borrowing? 
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13. Pfizer, one of the largest pharmaceutical companies in the United States, is 

considering what its debt capacity is. In March 1995, Pfizer had an outstanding market 

value of equity of $24.27 billion, debt of $2.8 billion, and a AAA rating. Its beta was 

1.47, and it faced a marginal corporate tax rate of 40%. The Treasury bond rate at the 

time of the analysis was 6.50%, and AAA bonds trade at a spread of 0.30% over the 

treasury rate. 

a. Estimate the current cost of capital for Pfizer. 

b. It is estimated that Pfizer will have a BBB rating if it moves to a 30% debt ratio 

and that BBB bonds have a spread of 2% over the Treasury rate. Estimate the cost 

of capital if Pfizer moves to its optimal. 

c. Assuming a constant growth rate of 6% in the firm value, how much will firm 

value change if Pfizer moves its optimal? What will the effect be on the stock 

price? 

d. Pfizer has considerable R&D expenses. Will this fact affect whether Pfizer takes 

on the additional debt? 

14. Upjohn, another major pharmaceutical company, is also considering whether it should 

borrow more. It has $664 million in book value of debt outstanding and 173 million 

shares outstanding at $30.75 per share. The company has a beta of 1.17, and faces a tax 

rate of 36%. The Treasury bond rate is 6.50%. 

a. If the interest expense on the debt is $55 million, the debt has an average maturity 

of ten years, and the company is currently rated AA– (with a market interest rate 

of 7.50%), estimate the market value of the debt.  

b. Estimate the current cost of capital. 

c. It is estimated that if Upjohn moves to its optimal debt ratio, and no growth in 

firm value is assumed, the value per share will increase by $1.25. Estimate the 

cost of capital at the optimal debt ratio. 

15. Bethlehem Steel, one of the oldest and largest steel companies in the United States, is 

considering the question of whether it has any excess debt capacity. The firm has $527 

million in market value of debt outstanding and $1.76 billion in market value of equity. 

The firm has earnings before interest and taxes of $131 million and faces a corporate tax 
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rate of 36%. The company’s bonds are rated BBB, and the cost of debt is 8%. At this 

rating, the firm has a probability of default of 2.30%, and the cost of bankruptcy is 

expected to be 30% of firm value.  

a. Estimate the unlevered value of the firm. 

b. Estimate the levered value of the firm, using the APV approach, at a debt ratio of 

50%. At that debt ratio, the firm’s bond rating will be CCC, and the probability of 

default will increase to 46.61%. 

16. Kansas City Southern, a railroad company, had debt outstanding of $985 million and 

40 million shares trading at $46.25 per share in March 1995. It earned $203 million in 

EBIT, and faced a marginal tax rate of 36.56%. The firm was interested in estimating its 

optimal leverage using the APV approach. The following table summarizes the estimated 

bond ratings and probabilities of default at each level of debt from 0% to 90%. 

Debt Ratio Bond Rating Probability of Default 
0% AAA 0.28% 
10% AAA 0.28% 
20% A– 1.41% 
30% BB 12.20% 
40% B– 32.50% 
50% CCC 46.61% 
60% CC 65.00% 
70% C 80.00% 
80% C 80.00% 
90% D 100.00% 

The direct and indirect bankruptcy costs are estimated to be 25% of the firm value. 

Estimate the optimal debt ratio of the firm, based on levered firm value. 

17. In 1995, an analysis of the capital structure of Reebok provided the following results 

on the cost of capital and firm value. 

 Actual Optimal Change 

Debt ratio 4.42% 60.00% 55.58% 

Beta for the stock 1.95 3.69 1.74 

Cost of equity 18.61% 28.16% 9.56% 

Bond rating A– B+  

After-tax cost of debt 5.92% 6.87% 0.95% 
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Cost of capital 18.04% 15.38% –2.66% 

Firm value (with no 

growth) 

$3,343 million $3,921 million $578 million 

Stock price $39.50 $46.64 $7.14 

This analysis was based on the 1995 EBIT of $420 million and a tax rate of 36.90%.  

a. Why is the optimal debt ratio for Reebok so high? 

b. What might be some of your concerns in moving to this optimal? 

18. You are trying to evaluate whether United Airlines (UAL) has any excess debt 

capacity. In 1995, UAL had 12.2 million shares outstanding at $210 per share and debt 

outstanding of approximately $3 billion (book as well as market value). The debt had a 

rating of B, and carried a market interest rate of 10.12%. In addition, the firm had leases 

outstanding, with annual lease payments anticipated to by $150 million. The beta of the 

stock is 1.26, and the firm faces a tax rate of 35%. The treasury bond rate is 6.12%. 

a. Estimate the current debt ratio for UAL. 

b. Estimate the current cost of capital. 

c. Based on 1995 operating income, the optimal debt ratio is computed to be 30%, at 

which point the rating will be BBB, and the market interest rate is 8.12%. 

d. Would the fact that 1995 operating income for airlines was depressed alter your 

analysis in any way? Explain why. 

19. Intel has an EBIT of $3.4 billion and faces a marginal tax rate of 36.50%. It currently 

has $1.5 billion in debt outstanding, and a market value of equity of $51 billion. The beta 

for the stock is 1.35, and the pretax cost of debt is 6.80%. The Treasury bond rate is 6%. 

Assume that the firm is considering a massive increase in leverage to a 70% debt ratio, at 

which level the bond rating will be C (with a pretax interest rate of 16%). 

a. Estimate the current cost of capital. 

b. Assuming that all debt gets refinanced at the new market interest rate, what would 

your interest expenses be at 70% debt? Would you be able to get the entire tax 

benefit? Why or why not? 
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c. Estimate the beta of the stock at 70% debt, using the conventional levered beta 

calculation. Reestimate the beta, on the assumption that C rated debt has a beta of 

0.60. Which one would you use in your cost of capital calculation? 

d. Estimate the cost of capital at 70% debt. 

e. What will happen to firm value if Intel moves to a 70% debt ratio? 

f. What general lessons on capital structure would you draw for other growth firms? 

20. NYNEX, the phone utility for the New York City area, has approached you for advice 

on its capital structure. In 1995, NYNEX had debt outstanding of $12.14 billion and 

equity outstanding of $20.55 billion. The firm had an EBIT of $1.7 billion and faced a 

corporate tax rate of 36%. The beta for the stock is 0.84, and the bonds are rated A– (with 

a market interest rate of 7.5%). The probability of default for A– rated bonds is 1.41%, 

and the bankruptcy cost is estimated to be 30% of firm value. 

a. Estimate the unlevered value of the firm. 

b. Value the firm, if it increases its leverage to 50%. At that debt ratio, its bond 

rating would be BBB and the probability of default would be 2.30%. 

c. Assume now that NYNEX is considering a move into entertainment, which is 

likely to be both more profitable and riskier than the phone business. What 

changes would you expect in the optimal leverage? 

21. A small, private firm has approached you for advice on its capital structure decision. 

It is in the specialty retailing business, and it had an EBIT last year of $500,000.  

• The book value of equity is $1.5 million, but the estimated market value is $6 million.  

• The firm has $1 million in debt outstanding and paid an interest expense of $80,000 

on the debt last year. (Based on the interest coverage ratio, the firm would be rated 

AA, and would be facing an interest rate of 8.25%.) 

• The equity is not traded, but the average beta for comparable traded firms is 1.05, and 

their average debt/equity ratio is 25%. 

a. Estimate the current cost of capital for this firm. 

b. Assume now that this firm doubles it debt from $1 million to $2 million and that 

the interest rate at which it can borrow increases to 9%. Estimate the new cost of 

capital and the effect on firm value. 
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c. You also have a regression that you have run of debt ratios of publicly traded 

firms against firm characteristics: 

DBTFR = 0.15 + 1.05 (EBIT/Firm Value) – 0.10 (Beta) 

Estimate the debt ratio for the private firm, based on this regression. 

d. What are some of the concerns you might have in extending the approaches used 

by large publicly traded firms to estimate optimal leverage to smaller firms? 

e. 22. XCV Inc., which manufactures automobile parts for assembly, is considering 

the costs and the benefits of leverage. The CFO notes that the return on equity of 

the firm, which is only 12.75% now based on the current policy of no leverage, 

could be increased substantially by borrowing money. Is this true? Does it follow 

that the value of the firm will increase with leverage? Why or why not? 

 

 

 

 


