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Will equity value be the same under firm and equity valuation?

This model, unlike the dividend discount model or the FCFE model, values the

firm rather than equity. The value of equity, however, can be extracted from the value of

the firm by subtracting out the market value of outstanding debt. Since this model can be

viewed as an alternative way of valuing equity, two questions arise - Why value the firm

rather than equity? Will the values for equity obtained from the firm valuation approach

be consistent with the values obtained from the equity valuation approaches described in

the previous chapter?

The advantage of using the firm valuation approach is that cashflows relating to

debt do not have to be considered explicitly, since the FCFF is a pre-debt cashflow, while

they have to be taken into account in estimating FCFE. In cases where the leverage is

expected to change significantly over time, this is a significant saving, since estimating

new debt issues and debt repayments when leverage is changing can become increasingly

messy the further into the future you go. The firm valuation approach does, however,

require information about debt ratios and interest rates to estimate the weighted average

cost of capital.

The value for equity obtained from the firm valuation and equity valuation

approaches will be the same if you make consistent assumptions about financial leverage.

Getting them to converge in practice is much more difficult. Let us begin with the

simplest case – a no-growth, perpetual firm. Assume that the firm has $166.67 million in

earnings before interest and taxes and a tax rate of 40%. Assume that the firm has equity

with a market value of $600 million, with a cost of equity of 13.87% debt of $400 million

and with a pre-tax cost of debt of 7%. The firm’s cost of capital can be estimated.

Cost of capital = ( ) ( )( ) 10%
1000
400

0.4-17%
1000
600

13.87% =





+








Value of the firm = 
( ) ( )

$1,000
0.10

0.4-1166.67
capital ofCost 

t-1EBIT ==

Note that the firm has no reinvestment and no growth. We can value equity in this firm

by subtracting out the value of debt.

Value of equity = Value of firm – Value of debt = $ 1,000 - $400 = $ 600 million
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Now let us value the equity directly by estimating the net income:

Net Income = (EBIT – Pre-tax cost of debt * Debt) (1-t) = (166.67 - 0.07*400) (1-0.4) =

83.202 million

The value of equity can be obtained by discounting this net income at the cost of equity:

Value of equity = million 600 $
0.1387
83.202

equity ofCost 
IncomeNet ==

Even this simple example works because of the following assumptions that we made

implicitly or explicitly during the valuation.

1. The values for debt and equity used to compute the cost of capital were equal to

the values that we obtained in the valuation. Notwithstanding the circularity in

reasoning – you need the cost of capital to obtain the values in the first place – it

indicates that a cost of capital based upon market value weights will not yield the

same value for equity as an equity valuation model, if the firm is not fairly priced

in the first place.

2. There are no extraordinary or non-operating items that affect net income but not

operating income. Thus, to get from operating to net income, all we do is subtract

out interest expenses and taxes.

3. The interest expenses are equal to the pre-tax cost of debt multiplied by the

market value of debt. If a firm has old debt on its books, with interest expenses

that are different from this value, the two approaches will diverge.

If there is expected growth, the potential for inconsistency multiplies. You have to ensure

that you borrow enough money to fund new investments to keep your debt ratio at a

level consistent with what you are assuming when you compute the cost of capital.

fcffvsfcfe.xls: This spreadsheet allows you to compare the equity values obtained

using FCFF and FCFE models.

Firm Valuation: The APV 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. To do this, we assume that the
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primary benefit of borrowing is a tax benefit and that the most significant cost of

borrowing is the added risk of bankruptcy.  

The Mechanics of APV Valuation

We estimate the value of the firm 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.

Value of Unlevered Firm

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, i.e., by discounting the

expected free cash flow to the firm at the unlevered cost of equity. In the special case

where cash flows grow at a constant rate in perpetuity, the value of the firm is easily

computed.

Value of Unlevered Firm = 
( )
g - 

g1FCFF

u

o +

where FCFF0 is the current after-tax operating cash flow to the firm, ρu is the unlevered

cost of equity and g is the expected growth rate. In the more general case, you can value

the firm using any set of growth assumptions you believe are reasonable for the firm.

The inputs needed for this valuation are the expected cashflows, 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.

( )
E

t
D

11

current
unlevered

−+
=

where 

βunlevered = Unlevered beta of the firm

βcurrent = Current equity beta of the firm

t = Tax rate for the firm

D/E = Current debt/equity ratio
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This unlevered beta can then be used to arrive at the unlevered cost of equity.

Expected Tax Benefit from Borrowing

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 

( )( )( )

( )( )
Dtc=

=

=

DebtRateTax 
Debt ofCost 

DebtDebt ofCost RateTax 

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

cited above.

Estimating Expected Bankruptcy Costs and Net Effect

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 
( )( )

BCa=
= Cost Bankruptcy of PVBankruptcy ofy Probabilit

This step of the adjusted present value approach poses the most significant estimation

problem, since neither the probability of bankruptcy nor the bankruptcy cost can be

estimated directly.

There are two basic ways in which 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.
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For instance, Table 15.8, extracted from a study by Altman and Kishore, summarizes the

probability of default over ten years by bond rating class in 1998.8

Table 15.8: Default Rates by Bond Rating Classes

Bond Rating Default Rate

D 100.00%

C 80.00%

CC 65.00%

CCC 46.61%

B- 32.50%

B 26.36%

B+ 19.28%

BB 12.20%

BBB 2.30%

A- 1.41%

A 0.53%

A+ 0.40%

AA 0.28%

AAA 0.01%

Source: Altman and Kishore (1998)

The other is to use a statistical approach, such as a probit to estimate the probability of

default, based upon 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. Research that has

looked at the direct cost of bankruptcy concludes that they are small9, relative to firm

value. The indirect costs of bankruptcy can be substantial, but the costs vary widely

                                                
8 This study estimated default rates over ten years only for some of the ratings classes. We extrapolated the
rest of the ratings.
9 In Warner’s study of railroad bankruptcies, the direct cost of bankruptcy seems to be about 5%.
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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.

Illustration 15.5: Valuing a firm with the APV approach: Tube Investments

In Illustration 15.1, we valued Tube Investments, using a cost of capital approach.

Here, we re-estimate the value of the firm using an adjusted present value approach in

three steps.

Step 1: Unlevered firm value

To estimate the unlevered firm value, we first compute the unlevered beta. Tube

Investment’s beta is 1.17, its current market debt to equity ratio is 79% and the firm’s tax

rate is 30%.

Unlevered beta = ( )( ) 0.75
0.790.3-11

1.17 =
+

Using the rupee riskfree rate of 10.5% and the risk premium of 9.23% for India, we

estimate an unlevered cost of equity.

Unlevered cost of equity = 10.5% + 0.75(9.23%) = 17.45%

Using the free cash flow to the firm that we estimated in Illustration 15.1 of Rs 212.2

million and the stable growth rate of 5%, we estimate the unlevered firm value:

Unlevered firm value= million $1704.6
0.05-0.1745

212.2 =

Step 2: Tax benefits from debt

The tax benefits from debt are computed based upon Tube Investment’s existing dollar

debt of Rs. 1807.3 million and the tax rate of 30%:

Expected tax benefits in perpetuity = Tax rate (Debt) = 0.30 (1807.3) = Rs 542.2 million

Step 3: Expected bankruptcy costs

To estimate this, we made two assumptions. First, based upon its existing rating, the

probability of default at the existing debt level is 10%. Second,the cost of bankruptcy is

40% of unlevered firm value.

Expected bankruptcy cost =Probability of bankruptcy * Cost of bankruptcy * Unlevered

firm value = 0.10*0.40*1704.6 = Rs 68.2 million

The value of the operating assets of the firm can now be estimated.
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Value of the operating assets

= Unlevered firm value + PV of tax benefits – Expected Bankruptcy Costs

= 1704.6 + 542.2 – 68.2 = Rs 2178.6 million

Adding to this the value of cash and marketable securities of Rs. 1365.3 million, we obtain

a value for the firm of Rs 3543.9 million. In contrast, we valued the firm at Rs. 3367.3

million with the cost of capital approach.

Cost of Capital versus APV Valuation

In an APV valuation, the value of a levered firm is obtained by adding the net

effect of debt to the unlevered firm value.

Value of Levered Firm = 
( )

BC-Dt
g-

g1FCFF
ac

u

o ++

In the cost of capital approach, the effects of leverage show up in the cost of capital, with

the tax benefit incorporated in the after-tax cost of debt and the bankruptcy costs in both

the levered beta and the pre-tax cost of debt. Will the two approaches yield the same

value? Not necessarily. The first reason for the differences is that the models consider

bankruptcy costs very differently, with the adjusted present value approach providing

more flexibility in allowing you to consider indirect bankruptcy costs. To the extent that

these costs do not show up or show up inadequately in the pre-tax cost of debt, the APV

approach will yield a more conservative estimate of value. The second reason is that the

APV approach considers the tax benefit from a dollar debt value, usually based upon

existing debt. The cost of capital approach estimates the tax benefit from a debt ratio that

may require the firm to borrow increasing amounts in the future. For instance, assuming a

market debt to capital ratio of 30% in perpetuity for a growing firm will require it to

borrow more in the future and the tax benefit from expected future borrowings is

incorporated into value today.

APV, without bankruptcy costs

There are many who believe that adjusted present value is a more flexible way of

approaching valuation than traditional discounted cash flow models. This may be true in a

generic sense, but APV valuation in practice has significant flaws. The first and most

important is that most practitioners who use the adjusted present value model ignore
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expected bankruptcy costs. Adding the tax benefits to unlevered firm value to get to the

levered firm value makes debt seem like an unmixed blessing. Firm value will be

overstated, especially at very high debt ratios, where the cost of bankruptcy is clearly not

zero and, in some instances, the cost of bankruptcy is higher than the tax benefit of debt.

The Effect of Leverage in Firm Value

Both the cost of capital approach and the APV approach make the value of a firm

a function of its leverage. It follows directly, then, that there is some mix of debt and

equity at which firm value is maximized. In the rest of this chapter, we consider how best

to make this link.

Cost of Capital and Optimal Leverage

In order to understand the relationship between the cost of capital and optimal

capital structure, we rely on the relationship between firm value and the cost of capital. In

the earlier section, we noted that the value of the entire firm can be estimated by

discounting the expected cash flows to the firm at the firm’s cost of capital. The cash

flows to the firm 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 financing expenses.

Cash Flow to Firm = EBIT (1-t) - (Capital Expenditures - Depreciation) - Change

in Working Capital

The value of the firm can then be written as:

Value of Firm =  
CF to Firmt

(1+WACC) t
t=1

t=n

∑

and is a function of the firm’s cash flows and its cost of capital. If we assume that the

cash flows to the firm are unaffected by the choice of financing mix and the cost of capital

is reduced as a consequence of changing the financing mix, the value of the firm will

increase. If the objective in choosing the financing mix for the firm is the maximization of

firm value, we can accomplish it, in this case, by minimizing the cost of capital. In the
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more general case where the cash flows to the firm are a function of the debt-equity mix,

the optimal financing mix is the mix that maximizes firm value.10

Illustration 15.6: WACC, Firm Value, and Leverage

Assume that you are given the costs of equity and debt at different debt levels for

Strunks Inc., a leading manufacturer of chocolates and other candies, and that the cash

flows to this firm are currently $200 million. Strunks is in a relatively stable market. The

cash flows are expected to grow at 6% forever and are unaffected by the debt ratio of the

firm. The cost of capital schedule is provided in Table 15.9, along with the value of the

firm at each level of debt.

Table 15.9: Cost of Capital, Firm Value and Debt Ratios

D/(D+E) Cost of Equity Cost of Debt WACC Firm Value

0 10.50% 4.80% 10.50% $4,711

10% 11.00% 5.10% 10.41% $4,807

20% 11.60% 5.40% 10.36% $4,862

30% 12.30% 5.52% 10.27% $4,970

40% 13.10% 5.70% 10.14% $5,121

50% 14.00% 6.30% 10.15% $5,108

60% 15.00% 7.20% 10.32% $4,907

70% 16.10% 8.10% 10.50% $4,711

80% 17.20% 9.00% 10.64% $4,569

90% 18.40% 10.20% 11.02% $4,223

100% 19.70% 11.40% 11.40% $3,926

Note that the value of the firm 

( )

( )
0.06-Capital ofCost 

06.1200

g-Capital ofCost 
g1firm  toflowsCash 

=

+
=

                                                
10 In other words, the value of the firm might not be maximized at the point that cost of capital is
minimized, if firm cash flows are much lower at that level.
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The value of the firm increases as the cost of capital decreases, and decreases as

the cost of capital increases. This is illustrated in Figure 15.2.

While this illustration makes the choice of an optimal financing mix seem easy, it obscures

problems that may arise in its practice. First, we typically do not have the benefit of

having the entire schedule of costs of financing prior to an analysis. In most cases, the

only level of debt at which we have information on the cost of debt and equity financing

is the current level. Second, the analysis assumes implicitly that the level of operating

income of the firm is unaffected by the financing mix of the firm and, consequently, by

the default risk (or bond rating) for the firm. While this may be reasonable in some cases,

it might not be in others. Firms that borrow too much might find that there are indirect

bankruptcy costs that affect revenues and operating income.

Steps in Cost of Capital Approach

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

Figure 15.2: Cost of Capital and Firm Value
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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. 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 market

debt to equity ratio of a firm, the unlevered beta and the firm’s marginal tax rate:

 ( ) 





 −+=

E
D

tunleveredlevered 11

Thus, if we can estimate the unlevered beta for a firm, we can use it to estimate 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 = Riskfree 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

our 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 measures 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 upon the estimated rating, is added on to the riskfree rate to arrive

at the pre-tax cost of debt. Applying the marginal tax rate to this pre-tax 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 upon the proportions used of each to estimate the cost of capital. While 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 on firm value of changing the capital structure 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/or retiring debt; conversely, the debt ratio is
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increased by borrowing money and buying back stock. This process is called

recapitalization. Second, the pre-tax 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, since the value of the firm is determined

by both the cashflows 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.

Illustration 15.7: Analyzing the Capital Structure for Boeing – March 1999

The cost of capital approach can be used to find the optimal capital structure for a

firm, as we will for Boeing in March 1999. Boeing had $6,972 million in debt on its books

at that time, with an estimated market value11, inclusive of operating leases, of $8,194

million. The market value of equity at the same time was $32,595 million; the market

price per share was $32.25 and there were 1010.7 million shares outstanding.

Proportionally, 20.09% of the overall financing mix was debt and the remaining 79.91%

was equity.

The beta for Boeing's stock in March 1999 was 1.01. The treasury bond rate at

that time was 5%. Using an estimated market risk premium of 5.5%, we estimated the

cost of equity for Boeing to be 10.58%.

Cost of Equity = Riskfree rate + Beta * (Market Premium)

=5.00% + 1.01 (5.5%) = 10.58%

Boeing's senior debt was rated AA. Based upon this rating, the estimated pre-tax cost of

debt for Boeing is 5.50%. The tax rate used for the analysis is 35%.

Value of Firm = 8,194 + 32,595 = $ 40,789 million

After-tax Cost of debt = Pre-tax interest rate (1- tax rate)

= 5.50% (1- 0.35) = 3.58%

The cost of capital was calculated using these costs and the weights based upon market value:

                                                
11 The details of this calculation are in Chapter 7.
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I. Boeing's Cost of Equity and Leverage

The cost of equity for Boeing 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 35%.

Unlevered Beta 

( )

( )

87.0
595,32

194,8
35.011

014.1
E
D

t-11

BetaCurrent 

=

−+
=

+
=

The recomputed betas are reported in Table 15.10. We use the treasury bond rate of 5%

and the market premium of 5.5% to compute the cost of equity. Note that the tax rate above a

50% debt ratio is adjusted to reflect the fact that Boeing does not have enough operating income

to cover its interest expenses.

Table 15.10: Leverage, Betas And The Cost Of Equity

Debt Ratio Beta Cost of Equity

0% 0.87 9.79%

10% 0.93 10.14%

20% 1.01 10.57%

30% 1.11 11.13%

40% 1.25 11.87%

50% 1.51 13.28%

60% 1.92 15.54%

70% 2.56 19.06%

80% 3.83 26.09%
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90% 7.67 47.18%

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. We could also

consider an alternative estimate of levered betas that apportions some of the market risk

to the debt:

( )
E
D

t-1-
E
D

t)-(11 debtlevered 





 += u

The beta of debt is based upon the rating of the bond and is estimated by regressing past

returns on bonds in each rating class against returns on a market index. The levered betas

estimated using this approach will generally be lower than those estimated with the

conventional model.

II. Boeing's Cost of Debt and Leverage

We assume that bond ratings are determined solely by the interest coverage ratio,

which is defined as:

Interest Coverage Ratio = 
ExpenseInterest 

 taxes&interest  before Earnings

We chose the interest coverage ratio for three reasons. First, it is a ratio12 used by both

Standard and Poor's and Moody's to determine ratings. 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. Third, the interest coverage ratio changes as a

firm changes is financing mix and decreases as the debt ratio increases. The ratings

agencies would argue, however, that subjective factors, such as the perceived quality of

management, are part of the ratings process. One way to build these factors into the

analysis would be to modify the ratings obtained from the financial ratio analysis across

the board to reflect the ratings agencies' subjective concerns13.

                                                
12 S&P lists interest coverage ratio first among the nine ratios that it reports for different ratings classes on
its web site.
13 For instance, assume that a firm's current rating is AA, but that its financial ratios would result in an A
rating. It can then be argued that the ratings agencies are, for subjective reasons, rating the company one
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The data in Table 15.11 were obtained based upon an analysis of the interest

coverage ratios of large manufacturing firms in different ratings classes.

Table 15.11: Bond Ratings and Interest Coverage Ratios

Interest Coverage Ratio Rating

> 8.5 AAA

6.50  - 8.50 AA

5.50 – 6.50 A+

4.25 – 5.50 A

3.00 – 4.25 A-

2.50 – 3.00 BBB

2.00 – 2.50 BB

1.75 – 2.00 B+

1.50  - 1.75 B

1.25 – 1.50 B-

0.80 – 1.25 CCC

0.65 – 0.80 CC

0.20 – 0.65 C

< 0.65 D

Source: Compustat

Using this table as a guideline, a firm with an interest coverage ratio of 1.65 would have a

rating of B for its bonds.

The relationship between bond ratings and interest rates in February 1999 was

obtained by looking at the typical default spreads14 for bonds in different ratings classes.

Table 15.12 summarizes the interest rates/rating relationship and reports the spread for

these bonds over treasury bonds and the resulting interest rates, using the treasury bond

rate of 5%.

                                                                                                                                                
notch higher than the rating obtained from a purely financial analysis. The ratings obtained for each debt
level can then be increased by one notch across the board to reflect these subjective considerations.
14 These default spreads were estimated from bondsonline.com, a service that provides, among other data on
fixed income securities, updated default spreads for each ratings class.
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Table 15.12: Bond Ratings And Market Interest Rates, February 1999

Rating Spread Interest Rate on Debt

AAA 0.20% 5.20%

AA 0.50% 5.50%

A+ 0.80% 5.80%

A 1.00% 6.00%

A- 1.25% 6.25%

BBB 1.50% 6.50%

BB 2.00% 7.00%

B+ 2.50% 7.50%

B 3.25% 8.25%

B- 4.25% 9.25%

CCC 5.00% 10.00%

CC 6.00% 11.00%

C 7.50% 12.50%

D 10.00% 15.00%

Source: bondsonline.com

Table 15.13 summarizes Boeing's projected operating income statement for the financial

year 1998. It shows that Boeing had earnings before interest, taxes, and depreciation

(EBITDA) of $3,237 million and paid interest expenses of $453 million.

Table 15.13: Boeing’s Income Statement for 1998

Sales & Other Operating Revenues $56,154.00

 - Operating Costs & Expenses $52,917.00

EBITDA $3,237.00

 - Depreciation $1,517.00

EBIT $1,720.00

 + Extraordinary Income $130.00

EBIT with extraordinary income $1,850.00
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 - Interest Expenses $453.00

Earnings before Taxes $1,397.00

 - Income Taxes $277.00

Net Earnings (Loss) $1,120.00

Based upon the current earnings before interest and taxes (EBIT) of $1,720 million

and interest expenses of $453 million, Boeing has an interest coverage ratio of 3.80 and

should command a rating of A-. Boeing’s earnings before interest, taxes and deprecation

(EBITDA) for the year was $3,237 million. The actual rating of the firm which is AA

reflects the ratings agency view that Boeing had sub-par years in both 1997 and 1998, and

is capable of earning more on a regular basis.  In our analysis, we adjust the EBIT and

EBITDA for the imputed interest expenses on Boeing’s operating leases15; this results in

an increase of $31 million in both numbers – to $1,751 million in EBIT and $3,268 million

in EBITDA.

Finally, to compute Boeing’s ratings at different debt levels, we redo the operating

income statement at each level of debt, compute the interest coverage ratio at that level of

debt and find the rating that corresponds to that level of debt. For example, Table 15.14

estimates the interest expenses, interest coverage ratios and bond ratings for Boeing at 0%

and 10% debt ratios, at the existing level of operating income.

Table 15.14: Effect of Moving to Higher Debt Ratios, Boeing

D/(D+E) 0.00% 10.00%

D/E 0.00% 11.11%

$ Debt $0 $4,079

EBITDA $3,268 $3,268

Depreciation $1,517 $1,517

EBIT $1,751 $1,751

Interest Expense $0 $227

Pre-tax Int. cov ∞ 7.80

                                                
15 The details of this adjustment are provided in Chapter 4.
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Likely Rating AAA AA

Interest Rate 5.20% 5.50%

Eff. Tax Rate 35.00% 35.00%

The dollar debt is computed to be 10% of the current value of the firm, which we

compute by adding the market values of debt and equity.

Dollar Debt at 10% debt ratio = (Debt Ratio)(Market Value of Equity + Market Value of

Debt) = 0.10 (32,595 + 8,194) = $4,079 million

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 you could borrow $4,079 million at the AAA rate of 5.20%; we computed an interest

expense and interest coverage ratio using that rate; we estimated a new rating of AA for

Boeing. We recomputed the interest expense using the AA rate16 of 5.50% as our cost of

debt. This process is repeated for each level of debt from 10% to 90%, and the after-tax

costs of debt are obtained at each level of debt in Table 15.15.

Table 15.15: Boeing: Cost of Debt and Debt Ratios

Debt

Ratio

$ Debt Interest

Expense

Interest

Coverage

Ratio

Bond

Rating

Pre-tax

Cost of

Debt

Tax

Rate

After-tax

Cost of

Debt

0.00% $0 $0 ∞ AAA 5.20% 35.00% 3.38%

10.00% $4,079 $224 7.80 AA 5.50% 35.00% 3.58%

20.00% $8,158 $510 3.43 A- 6.25% 35.00% 4.06%

30.00% $12,237 $857 2.04 BB 7.00% 35.00% 4.55%

40.00% $16,316 $1,632 1.07 CCC 10.00% 35.00% 6.50%

50.00% $20,394 $2,039 0.86 CCC 10.00% 30.05% 7.00%

60.00% $24,473 $2,692 0.65 CC 11.00% 22.76% 8.50%

70.00% $28,552 $3,569 0.49 C 12.50% 17.17% 10.35%

                                                
16 Since the interest expense rises, it is possible that for the rating to drop again. Thus, a third iteration
might be necessary in some cases.
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80.00% $32,631 $4,079 0.43 C 12.50% 15.02% 10.62%

90.00% $36,710 $4,589 0.38 C 12.50% 13.36% 10.83%

There are two points to make about this computation. 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, Boeing's existing debt, which has an AA rating,

is assumed to be refinanced at the interest rate corresponding to a BB rating when Boeing

moves to a 30% debt ratio. This is done for two reasons. The first is that existing debt-

holders might have protective puts that enable them to put their bonds back to the firm

and receive face value.17 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 wealth. If we lock in current rates on existing bonds and recalculate

the optimal debt ratio, we will allow for this wealth transfer.18

While 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 earnings before interest and

taxes. To illustrate this point, note that the earnings before interest and taxes at Boeing is

$1,751 million. As long as interest expenses are less than $1,751 million, interest expenses

remain fully tax deductible and earn the 35% tax benefit. For instance, at a 40% debt ratio,

the interest expenses are $1,632 million and the tax benefit is therefore 35% of this

amount. At a 50% debt ratio, however, the interest expenses balloon to $2,039 million,

which is greater than the earnings before interest and taxes of $1,751 million. We consider

the tax benefit on the interest expenses up to this amount.

Tax Benefit = $1,751 million * 0.35 = $612.85 million

As a proportion of the total interest expenses, the tax benefit is now less than 35%.

                                                
17 If they do not have protective puts, it is in the best interests of the stockholders not to refinance the debt
(as in the leveraged buyout of RJR Nabisco) if debt ratios are increased.
18 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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Effective Tax Rate 
30.05%35.0

$2,039
$1,751

expenseinterest 
EBIT

==

= t

This, in turn, raises the after-tax cost of debt. This is a conservative approach, since

losses can be carried forward. Given that this is a permanent shift in leverage, it does

make sense to be conservative.

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 Boeing’s cost of capital. This is done for each debt level in Table

15.16. The cost of capital, which is 9.79%, when the firm is unlevered, decreases as the

firm initially adds debt, reaches a minimum of 9.16% at 30% debt and then starts to

increase again.

Table 15.16: Cost of Equity, Debt and Capital, Boeing

Debt Ratio Beta Cost of Equity Cost of Debt (After-

tax)

Cost of

Capital

0% 0.87 9.79% 3.38% 9.79%

10% 0.93 10.14% 3.58% 9.48%

20% 1.01 10.57% 4.06% 9.27%

30% 1.11 11.13% 4.55% 9.16%

40% 1.25 11.87% 6.50% 9.72%

50% 1.48 13.15% 7.00% 10.07%

60% 1.88 15.35% 8.50% 11.24%

70% 2.56 19.06% 10.35% 12.97%

80% 3.83 26.09% 10.62% 13.72%

90% 7.67 47.18% 10.83% 14.47%

The optimal debt ratio is shown graphically in Figure 15.3.
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To illustrate the robustness of this solution to alternative measures of levered betas, we

re-estimate the costs of debt, equity and capital under the assumption that debt bears

some market risk. The results are summarized in Table 15.17.

Table 15.17: Costs of Equity, Debt and Capital with Debt carrying Market Risk, Boeing

Debt

Ratio Beta

Cost of

Equity

Beta of

Debt

Bond

Rating

Interest rate on

debt

Tax

Rate

Cost of Debt

(after-tax)

Cost of

Capital

0% 0.89 9.92% 0.02 AAA 5.20% 35.00% 3.38% 9.92%

10% 0.96 10.26% 0.05 AA 5.50% 35.00% 3.58% 9.59%

20% 1.02 10.62% 0.11 A- 6.25% 35.00% 4.06% 9.31%

30% 1.10 11.04% 0.18 BB 7.00% 35.00% 4.55% 9.09%

40% 1.11 11.08% 0.45 CCC 10.00% 35.00% 6.50% 9.25%

50% 1.24 11.80% 0.45 CCC 10.00% 29.81% 7.02% 9.41%

60% 1.24 11.80% 0.68 C 12.50% 19.87% 10.02% 10.73%

Figure 15.3: Costs of Equity, Debt and Capital: Boeing
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70% 1.44 12.94% 0.68 C 12.50% 17.03% 10.37% 11.14%

80% 1.86 15.24% 0.68 C 12.50% 14.91% 10.64% 11.56%

90% 3.11 22.13% 0.68 C 12.50% 13.25% 10.84% 11.97%

If the debt holders bear some market risk19, the cost of equity is lower at higher levels of

debt and Boeing’s optimal debt ratio is still 30%, which is unchanged from the optimal

calculated under the conventional calculation of the levered beta.

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 Boeing’s firm value, we use the

model described earlier in the chapter designed to value a firm in stable growth.

Firm Value = 
g- WACC

FCFF Expected yearnext 

where

g = Stable growth rate

We begin by computing Boeing’s current free cash flow using its current earnings before

interest and taxes of $1,753 million, its tax rate of 35% and its reinvestments in 1998 in

working capital and net fixed assets:

EBIT (1- tax rate) =  $        1,138

 + Depreciation & Amortization =  $        1,517

 - Capital Expenditures =  $        1,584

 - Change in Working Capital =  $          (105)

Free Cash Flow to the Firm =  $        1,176

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:

                                                
19 To estimate the beta of debt, we used the default spread at each level of debt and assumed that half this
risk is market risk. Thus, at a C rating, the default spread is 9%. Based upon the market risk premium of
5.5% and the riskfree rate of 5% that we used elsewhere, we estimated the beta at a C rating to be:

Imputed Debt Beta at a C rating =(9%/5.5%)*0.5 = 0.8182
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Market Value of Equity =  $      32,595

 + Market Value of Debt =  $        8,194

 = Value of the Firm  $      40,789

Based upon the current cost of capital of 9.17%, we solve for the implied growth rate.

Growth rate 

( )( )

( )( )
%11.60611.0

176,1789,40
176,10917.0789,40

Firm  toCFValue Firm
Firm  toCF-Capital ofCost Value Firm

==
+

−=

+
=

Now assume that Boeing shifts to 30% Debt and a WACC of 9.16%. The firm can now

be valued using the following parameters.

Cash flow to Firm = $1,176 million

WACC = 9.16%

Growth rate in Cash flows to Firm = 6.11%

Firm Value = 
( )( )

million 40,990 $
0.0611-0.0916

1.06111,176 =

The value of the firm20 will increase from $40,789 million to $40,990 million if the firm

moves to the optimal debt ratio.

Increase in firm value = $ 40,990 mil - $ 40,789 mil = $201 million

With 1010.7 million shares outstanding, assuming that stockholders can evaluate the

effect of this refinancing, we can calculate the increase in the stock price.

Increase in stock price 
20.0$

7.1010
201

goutstandin shares ofNumber 
Value Firmin  Increase

==

=

Since the current stock price is $32.25, the stock price can be expected to increase to

$32.45, which translates into a 0.62% increase in the price. The change is negligible

                                                
20 This approach works best for firms with growth rates close to or below the growth rate of the economy,
since this is a model that assumes perpetual growth. When this is not the case, i.e., when implied growth
is much higher than 6%, we would suggest a modified approach, in which the present value of savings in
firm value each year from going to the lower cost of capital is computed using a stable growth rate capped
at about 6%. In the case of Boeing, this calculation would have yielded the following:
Savings each year = $ 40,789 (0.0917 - 0.0916) = $ 6.14 million
Present Value of Savings = $ 6.14 /(0.0916 - 0.06) = $ 206 million
Increase in value per share = $206 million/1010.7 = $ 0.20 million
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because the change in the cost of capital is small. The firm value and cost of capital at

different debt ratios are summarized in Figure 15.4.

Since the asset side of the balance sheet is kept fixed and changes in capital

structure are made by borrowing funds and repurchasing stock, this analysis implies that

the stock price would increase to $32.45 on the announcement of the repurchase. Implicit

in this analysis is the assumption that the increase in firm value will be spread evenly

across both stockholders who sell their stock back to the firm and those who do not. To

the extent that stock can be bought back at the current price of $32.25 or some value

lower than $32.45, the change in stock price will be larger. For instance, if Boeing could

have bought stock back at the existing price of $32.25, the increase21 in value per share

would be $0.23.

                                                
21 To compute this change in value per share, we first compute how many shares we would buy back with
the additional debt of $4.043 billion (Debt at 30% optimal – Current Debt) and the stock price of $32.25.
We then divide the increase in firm value of $202 million by the remaining shares outstanding.

Figure 15.4: Debt Ratios and Firm Value
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captstr.xls: This spreadsheet allows you to compute the optimal debt ratio firm value

for any firm, using the same information used for Boeing. It has updated interest coverage

ratios and default spreads built in.

Default Risk, Operating Income and Optimal Leverage

In the analysis we just completed on Boeing, we assumed that operating income

would remain constant while the debt ratios changed. While this assumption simplifies

our analysis substantially, it is not realistic. The operating income, for many firms, will

drop as the default risk increases; this, in fact, is the cost we labeled as an indirect

bankruptcy cost earlier in this chapter. The drop is likely to become more pronounced as

the default risk falls below an acceptable level; for instance, a bond rating below

investment grade may trigger significant losses in revenues and increases in expenses.

A general model for optimal capital structure would allow both operating income

and cost of capital to change as the debt ratio changes. We have already described how we

can estimate cost of capital at different debt ratios, but we could also attempt to do the

same with operating income. For instance, we could estimate how the operating income

for the Boeing would change as debt ratios and default risk changes by looking at the

effects of rating downgrades on the operating income of other retailers.

If both operating income and cost of capital change, the optimal debt ratio may no

longer be the point at which the cost of capital is minimized. Instead, the optimal has to

be defined as that debt ratio at which the value of the firm is maximized.

APV and Financial Leverage

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 can

                                                                                                                                                

Change in stock price = shareper  $0.23

32.25
4043

-1010.7

million $202 =
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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 Adjusted Present Value approach

The unlevered firm value is not a function of expected leverage and can be

estimated as described in the earlier section – by discounting the free cash flows to the

firm at the unlevered cost of equity. In fact, if you do not want to estimate this value and

take the market value of the firm as correct, you could back out the unlevered firm value

by subtracting out the tax benefits and adding back the expected bankruptcy cost from the

existing debt.

Current Firm Value = Value of Unlevered firm + PV of tax benefits – Expected

Bankruptcy cost

Value of Unlevered firm = Current Firm Value – PV of tax benefits + Expected

Bankruptcy costs

The only components that change as a firm changes its leverage are the expected

tax benefits and the expected bankruptcy costs. To obtain these values as you change

leverage, you would go through the following steps.

1. Estimate the dollar debt outstanding at each debt ratio. This process mirrors what

was done in the cost of capital approach. Keeping firm value fixed, we consider

how much debt the firm will have at 20% debt, 30% debt and so on.

2. Estimate the tax benefits of debt by multiplying the dollar debt by the tax rate.

This essentially assumes that the debt is permanent and that the tax benefits will

continue in perpetuity.

3. Estimate the rating, interest rate and interest expense at each debt ratio. This

process again replicates what was done in the cost of capital approach.

4. Use the rating to estimate a probability of default. Note that Table 15.8 provides

these probabilities for each rating.

5. Estimate the expected bankruptcy cost by multiplying the probability of

bankruptcy by the cost of bankruptcy, stated as a percent of unlevered firm value.

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.
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Illustration 15.8: Using the Adjusted Present Value Approach to calculate Optimal Debt

Ratio for Boeing in 1999.

This approach can be applied to estimating the optimal capital structure for

Boeing. The first step is to estimate the value of the unlevered firm. To do so, we start

with the firm value of Boeing in 1999 and net the effect of the tax savings and bankruptcy

costs arising from the existing debt.

Value of Boeing in 1999 = Value of Equity + Value of Debt = $32,595+$8,194 = $40,789

We compute the present value of the tax savings from the existing debt, assuming that the

interest payments on the debt constitute a perpetuity.

PV of Tax Savings from Existing Debt = Existing Debt * Tax Rate

= $8,194 * 0.35 = $ 2,868 million

Based upon Boeing’s current rating of AA, we estimate a probability of bankruptcy of

0.28% from Table 15.8. The bankruptcy cost is assumed to be 30% of the unlevered firm

value.22 The cost is high because the perception of default risk is likely to be very

damaging for a firm like Boeing, whose customers depend upon it for long-term service

and support, and whose sales contracts are often spread out over a decade or more.

PV of Expected Bankruptcy Cost = Probability of Default * Bankruptcy cost

= 0.28% * (30% * (40,789-2,868)) = $ 32

We then compute the value of Boeing as an unlevered firm.

Value of Boeing as an Unlevered Firm

=   Current Market Value – PV of Tax Savings + Expected Bankruptcy Costs

= $ 40,789 - $ 2,868 + $ 32

= $ 37,953 million

The next step in the process is to estimate the tax savings at different levels of

debt in Table 15.18. While we use the standard approach of assuming that the present

value is calculated over a perpetuity, we reduce the tax rate used in the calculation if

interest expenses exceed the earnings before interest and taxes. The adjustment to the tax

rate was described more fully earlier in the cost of capital approach.

                                                
22 This estimate is based upon the Warner study, which estimates bankruptcy costs for large companies to
be 10% of the value and upon the qualitative analysis of indirect bankruptcy costs in Shapiro and Cornell.
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Table 15.18: Tax Savings From Debt (tcD): Boeing

Debt Ratio $ Debt Tax Rate Tax Benefits

0% $0 35.00% $0

10% $4,079 35.00% $1,428

20% $8,158 35.00% $2,855

30% $12,237 35.00% $4,283

40% $16,316 35.00% $5,710

50% $20,394 30.05% $6,128

60% $24,473 22.76% $5,571

70% $28,552 17.17% $4,903

80% $32,631 15.02% $4,903

90% $36,710 13.36% $4,903

The final step in the process is to estimate the expected bankruptcy cost, based upon the

bond ratings, the probabilities of default and the assumption that the bankruptcy cost is

30% of firm value. Table 15.19 summarizes these probabilities and the expected

bankruptcy cost, computed based on the unlevered firm value.

Table 15.19: Expected Bankruptcy Cost, Boeing

Debt Ratio Bond Rating Probability of Default Expected Bankruptcy Cost

0% AA 0.28% $32

10% AA 0.28% $32

20% A- 1.41% $161

30% BB 12.20% $1,389

40% CCC 50.00% $5,693

50% CCC 50.00% $5,693

60% CC 65.00% $7,401

70% C 80.00% $9,109

80% C 80.00% $9,109

90% C 80.00% $9,109
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The value of the levered firm is estimated in Table 15.20 by aggregating the effects of the

tax savings and the expected bankruptcy costs.

Table 15.20: Value of Boeing with Leverage

Debt Ratio Unlevered Firm

Value

Tax Benefits Expected

Bankruptcy Cost

Value of Levered

Firm

0% $37,953 $0 $32 $37,921

10% $37,953 $1,428 $32 $39,349

20% $37,953 $2,855 $161 $40,648

30% $37,953 $4,283 $1,389 $40,847

40% $37,953 $5,710 $5,693 $37,970

50% $37,953 $6,128 $5,693 $38,388

60% $37,953 $5,571 $7,401 $36,123

70% $37,953 $4,903 $9,109 $33,747

80% $37,953 $4,903 $9,109 $33,747

90% $37,953 $4,903 $9,109 $33,747

The firm value is optimized at between 20% and 30% debt, which is consistent with the

results of the other approaches. These results are, however, very sensitive to both the

estimate of bankruptcy cost as a percent of firm value and the probabilities of default.

apv.xls: This spreadsheet allows you to compute the value of a firm, with leverage,

using the adjusted present value approach.

Benefits and Limitations of the Adjusted Present Value Approach

The advantage of this approach is that it separates the effects of debt into

different components and allows the analyst to use different discount rates for each

component. In this method, we do not assume that the debt ratio stays unchanged

forever, which is an implicit assumption in the cost of capital approach. [NOTE: This is

not true.  In the CoC approach, I could adjust the debt ratio at any stage (year).  The

cumulative discount rate will be messy though.] 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.
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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

adjusted present value 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.

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 a dollar amount of debt, while the cost of capital approach is easier

when firms are analyzing debt proportions.23

Valuing the pieces rather than the whole

In the adjusted present value model, we value debt separately from the operating

assets and firm value is the sum of the two components. In fact, one of the strongest

benefits of discounted cash flow valuation is that breaking up cash flows into individual

components and valuing them separately should not change the value. Thus, you could

value a firm like General Electric by valuing each of its divisions separately and adding

them up or Coca Cola by valuing its operations in each country separately and summing

those up.

The advantage of piece-wise valuation is that you can estimate cash flows and

discount rates separately for each piece and thus get more precise estimates of value. For

example, you would use very different assumptions about operating margins,

reinvestment needs and costs of capital when valuing the appliance and aircraft engine

divisions of GE. Similarly, you could apply different country risk premiums for each

country that Coca Cola operates in to value the firm. Since this is always the case, you

might wonder why we do not do this for all firms. The problem is with the information.

Many firms do not break down their earnings and cash flows in sufficient detail to allow

for piece-wise valuation. Even firms that do, like GE, they often have large centralized

expenses that get allocated, often arbitrarily, to individual divisions.

                                                
23 See Inselbag and Kaufold (1997).



56

The benefits of breaking a firm down into pieces clearly increase as a firm becomes

more diverse in its operations. These benefits have to be weighed off against the costs

associated with more imprecise information and greater estimation problems.

Conclusion

This chapter develops an alternative approach to discounted cashflow valuation.

The cashflows to the firm are discounted at the weighted average cost of capital to obtain

the value of the firm, which when reduced by the market value of outstanding debt, yields

the value of equity. Since the cashflow to the firm is a cashflow prior to debt payments,

this approach is more straightforward to use when there is significant leverage or when

leverage changes over time, though the weighted average cost of capital, used to discount

free cashflows to the firm, has to be adjusted for changes in leverage. Finally, the costs of

capital can be estimated at different debt ratios and used to estimate the optimal debt ratio

for a firm.

The alternative approach to firm valuation is the APV approach, where we add

the effect on value of debt (tax benefits – bankruptcy costs) to the unlevered firm value.

This approach can also be used to estimate the optimal debt ratio for the firm.



57

Problems

1. Respond true or false to the following statements about the free cash flow to the firm.

A. The free cash flow to the firm is always higher than the free cash flow to equity.

B. The free cash flow to the firm is the cumulated cash flow to all investors in the firm,

though the form of their claims may be different.

C. The free cash flow to the firm is a pre-debt, pre-tax cash flow.

D. The free cash flow to the firm is an after-debt, after-tax cash flow.

E. The free cash flow to the firm cannot be estimated without knowing interest and

principal payments, for a firm with debt.

2. Union Pacific Railroad reported net income of $770 million in 1993, after interest

expenses of $320 million. (The corporate tax rate was 36%.) It reported depreciation of

$960 million in that year, and capital spending was $1.2 billion. The firm also had $4

billion in debt outstanding on the books, rated AA (carrying a yield to maturity of 8%),

trading at par (up from $3.8 billion at the end of 1992). The beta of the stock is 1.05, and

there were 200 million shares outstanding (trading at $60 per share), with a book value of

$5 billion. Union Pacific paid 40% of its earnings as dividends and working capital

requirements are negligible. (The treasury bond rate is 7%.)

a. Estimate the free cash flow to the firm in 1993.

b. Estimate the value of the firm at the end of 1993.

c. Estimate the value of equity at the end of 1993 and the value per share, using the

FCFF approach.

3. Lockheed Corporation, one of the largest defense contractors in the US, reported

EBITDA of $1290 million in 1993, prior to interest expenses of $215 million and

depreciation charges of $400 million. Capital Expenditures in 1993 amounted to $450

million and working capital was 7% of revenues (which were $13,500 million). The firm

had debt outstanding of $3.068 billion (in book value terms), trading at a market value of

$3.2 billion and yielding a pre-tax interest rate of 8%. There were 62 million shares

outstanding trading at $64 per share and the most recent beta is 1.10. The tax rate for the

firm is 40%. (The treasury bond rate is 7%.)

The firm expects revenues, earnings, capital expenditures and depreciation to grow

at 9.5% a year from 1994 to 1998, after which the growth rate is expected to drop to 4%.

(Capital spending will offset depreciation in the steady state period.) The company also

plans to lower its debt/equity ratio to 50% for the steady state (which will result in the

pre-tax interest rate dropping to 7.5%).

a. Estimate the value of the firm.
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b. Estimate the value of the equity in the firm, and the value per share.

4. In the face of disappointing earnings results and increasingly assertive institutional

stockholders, Eastman Kodak was considering a major restructuring in 1993. As part of

this restructuring, it was considering the sale of its health division, which earned $560

million in earnings before interest and taxes in 1993, on revenues of $5.285 billion. The

expected growth in earnings was expected to moderate to 6% between 1994 and 1998, and

to 4% after that. Capital expenditures in the health division amounted to $420 million in

1993, while depreciation was $350 million. Both are expected to grow 4% a year in the

long term. Working capital requirements are negligible.

 The average beta of firms competing with Eastman Kodak's health division is

1.15. While Eastman Kodak has a debt ratio (D/(D+E)) of 50%, the health division can

sustain a debt ratio (D/(D+E)) of only 20%, which is similar to the average debt ratio of

firms competing in the health sector. At this level of debt, the health division can expect

to pay 7.5% on its debt, before taxes. (The tax rate is 40% and the treasury bond rate is

7%.)

a. Estimate the cost of capital for the division.

b. Estimate the value of the division.

c. Why might an acquirer pay more than this estimated value for the division?

5. You are analyzing a valuation done on a stable firm by a well-known analyst. Based

upon the expected free cash flow to firm, next year, of $30 million and an expected

growth rate of 5%. The analyst has estimated a value of $750 million. However, he has

made the mistake of using the book values of debt and equity in his calculation. While you

do not know the book value weights he used, you know that the firm has a cost of equity

of 12% and an after-tax cost of debt of 6%. You also know that the market value of

equity is three times the book value of equity, while the market value of debt is equal to

the book value of debt.  Estimate the correct value for the firm.

6. Santa Fe Pacific, a major rail operator with diversified operations, had earnings before

interest, taxes and depreciation, of $637 million in 1993, with depreciation amounting to

$235 million (offset by capital expenditure of an equivalent amount). The firm is in

steady state and expected to grow 6% a year in perpetuity. Santa Fe Pacific had a beta of

1.25 in 1993 and debt outstanding of $1.34 billion. The stock price was $18.25 at the end

of 1993, and there were 183.1 million shares outstanding. The expected ratings and the

costs of debt at different levels of debt for Santa Fe are shown in the following table (The

treasury bond rate is 7% and the firm faced a tax rate of 40%.).

D/(D+E) Rating Cost of Debt (Pre-tax)
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0% AAA 6.23%

10% AAA 6.23%

20% A+ 6.93%

30% A- 7.43%

40% BB 8.43%

50% B+ 8.93%

60% B- 10.93%

70% CCC 11.93%

80% CCC 11.93%

90% CC 13.43%

The earnings before interest and taxes are expected to grow 3% a year in perpetuity with

capital expenditures offset by depreciation. (The tax rate is 40%,  the treasury bond rate

is 7% and the market risk premium is 5.5%.)

a. Estimate the cost of capital at the current debt ratio.

b. Estimate the costs of capital at debt ratios ranging from 0% to 90%.

c. Estimate the value of the firm at debt ratios ranging from 0% to 90%.


