
Chapter 25
Web Extension:

Comparison of Alternative 

Valuation Models

We described the APV model in Chapter 25 because it is easier to implement
when the target’s capital structure is changing than either the corporate
value model or the free cash flow to equity model. In this Extension we

discuss the benefits and shortcomings of the two alternative valuation models. You
should refer back to Chapter 25 when reading this Web Extension, and remember
that all three valuation models give the same answers when implemented correctly
using the same assumptions. However, it can be difficult to do this when the capital
structure is changing. The toolkit to this chapter, FFMM1111  CChh  2255EE  TTooooll  KKiitt..xxllss,, has
detailed Excel models that show what is required for the three valuation models to
give the same results.

Corporate Valuation Model
Analysts have used many versions of the corporate valuation model to value mergers. A
“traditional” implementation involves the following steps, most of which are the same
steps we used in this chapter but with some important differences in the details:

1. Forecast financial statements and free cash flows for a specified period of time.
2. Estimate the long-term growth rate and target capital structure.
3. Estimate the WACC at the horizon using the long-term capital structure.
4. Calculate the horizon value using the constant growth model with the WACC

calculated above, the forecasted long-term growth rate, and the last projected
FCF.

5. Discount the horizon value and the specified free cash flows back to the present
using the estimated WACC.

Note that the “traditional” approach to estimating the WACC at the horizon involves
using the Hamada equation (Equation 16-8 in the text) to unlever the market-deter-
mined beta and then to relever it at the new target capital structure. This new beta is
used to calculate a levered required return to equity. The WACC is then calculated using
this Hamada-determined cost of equity and the new capital structure.

This approach may give incorrect results for several reasons. First, if the capital struc-
ture is changing over time, the WACC will be changing over time, and it is difficult to
specify the correct discount rate. The changing capital structure also affects the interest
tax shield, and this too can lead to errors. Another, and more serious, problem is using
the Hamada equation to unlever and then relever the equity return. The Hamada equa-
tion assumes that both the debt and the interest tax shield are risk free. That means as 
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the equity return is relevered using more and more debt, all of the risk is concen-
trated on the equity. Because the interest rate on corporate debt is always greater
than the risk-free rate, clearly the debt is not risk free. Furthermore, our discussion
in Chapter 17 showed that the appropriate discount rate for the tax shield should
be the unlevered cost of equity. Therefore, using Hamada to relever equity returns
in calculating the horizon WACC will give an incorrect WACC and thus an incor-
rect valuation. The equation we use in this chapter to unlever and relever equity
returns, 17-15, assumes that the interest tax shield is risky and thus should be dis-
counted at the unlevered cost of equity.

To correctly implement the corporate valuation model when the capital structure
is changing you must take the following steps:

1. Project financial statements for a period of time, and calculate free cash
flows.

2. Project a long-term growth rate and a long-term target capital structure.
3. Estimate the WACC at the horizon using the long-term expected capital

structure, using Equation 17-15 to relever the equity return.
4. Calculate the horizon value using a constant growth model with the WACC

calculated above, the growth rate assumed, and the last projected FCF.
5. Calculate a new value of operations and WACC each year before the horizon

using the actual debt ratio for that year in Equation 17-15 for the WACC
calculation.

6. Discount the horizon value and the intermediate free cash flows back to the
present using the individual WACCs estimated above.

These steps are illustrated in the Tool Kit for Chapter 25.

Free Cash Flow to Equity (FCFE) Model
The FCFE model has some intuitive appeal since the value of equity is directly esti-
mated from its cash flows rather than having to take the preliminary step of finding
the value of operations first. However its “traditional” implementation when the
capital structure is changing has some problems, just like the corporate valuation
model. The first difficulty is defining free cash flow to equity. The idea of FCFE is
to identify all of the cash flows available to equity holders. In our framework FCFE
is calculated as

Free cash flow

� Interest expense

� Interest tax shield

� Increase in debt

� Free cash flow to equity

The first three terms are clear; the equity holders have a claim on free cash flow less
after-tax interest expense. The last term, increase in debt, is also a cash flow to
equity since, by definition, free cash flow already includes any required reinvest-
ment. Additional debt over and above free cash flow is available for share repur-
chases or dividends, and so is available to shareholders. This term, however, adds a
wrinkle to the FCFE model that isn’t part of the other two models. The FCFE model
requires knowing both interest expense and debt level, since changes in debt level
affect FCFE.

A “traditional” implementation of the FCFE model would involve the following
steps:
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1. Project financial statements for a period of time, and calculate FCFE.
2. Project the long-term growth rate and the long-term capital structure.
3. Estimate the required rate of return to equity at the horizon using the long-

term expected capital structure.
4. Calculate the horizon value using a constant growth model with the return to

equity calculated above, the growth rate assumed, and the last projected
FCFE.

5. Discount the horizon value and the intermediate FCFEs back to the present
using the equity return estimated above.

As with the traditional implementation of the corporate valuation model, the tradi-
tional implementation of the FCFE model involves unlevering a market-determined
beta and then relevering it using Hamada. This levered beta is then used to calcu-
late a levered return to equity, which is used as the discount rate.

These steps are subject to the same criticisms as the traditional implementation
of the corporate valuation model: (1) Using a single discount rate when the capital
structure is changing results in incorrectly valuing the tax shields, and (2) using
Hamada for unlevering and relevering assumes risk-free debt and uses the risk-free
rate to discount the tax shield, which we believe to be incorrect. However, this tech-
nique suffers from an even more serious problem.

The joint assumption at the horizon that the firm is at its target capital structure
and that FCFE is growing at a constant rate can only be true if the firm is already
at its target capital structure in the next-to-last projected year. This can be seen in
the following example. Suppose a firm has the following financial projections and
is expected to grow at a constant steady-state rate of 6 percent after 2006. Its tax
rate is 40 percent, its cost of debt is 8 percent, its horizon target percent of debt is
20 percent, and its cost of equity at that debt ratio is 13 percent. This steady-state
growth rate means free cash flow and debt will both grow at 6 percent.

2004 2005 2006 2007 2008

FCF $ 3.00 $ 2.00 $ 2.12 $ 2.25

Debt $15.00 20.00 15.00 15.90 16.85

Interest 1.20 1.60 1.20 1.27

Interest tax shield 0.48 0.64 0.48 0.51

Change in debt 5.00 �5.00 0.90 0.95

FCFE 7.28 �3.96 2.30 2.44

Growth in FCF �33% 6% 6%

Growth in debt �25% 6% 6%

Growth in FCFE �154% nmf 6%

As assumed, the growth rate of FCF and debt stabilize at 6 percent after 2006.
This means, among other things, that a constant growth horizon value can be cal-
culated using FCF2006. However, notice that growth in FCFE does not stabilize until
after the following year, 2007. A constant growth horizon value cannot be calcu-
lated using FCFE2006, and, in this case, since FCFE2006 is negative, it would be non-
sensical. Instead, a horizon value must be calculated the year after free cash flows
stabilize. The horizon value in 2007 is

A second, less tractable, problem with the horizon value is that we don’t actually
know what the level of debt should be in 2007. Based on our assumed debt ratio of

HVequity2007 �
2.30(1.06)

0.13 � 0.06
� $34.83.
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20 percent, a horizon value of $34.83 gives a debt level of $8.71 in 2007, not the
$15.90 we assumed. But if we, instead, assume a debt level of $8.71 in 2007,
FCFE2007 will be different (because the change in debt over 2007 will no longer be
0.90) and so HVequity2007 will no longer be $34.83. Thus, the joint assumptions that
debt, and hence FCFE, will grow at a constant rate of 6 percent after 2006, that the
2006 debt level is $15.00, and that the horizon debt ratio will be 20 percent are
inconsistent with each other.

This particular problem is avoided in both the corporate valuation model and the
APV model because the firm can recapitalize in 2007 to reach its target debt ratio
without affecting its free cash flows and, hence, horizon value.

Because of these difficulties, the FCFE model is actually quite difficult to imple-
ment correctly into a spreadsheet when the capital structure is changing. To do so you
must take the following steps:

1. Project financial statements for a period of time, and calculate free cash flow
to equity.

2. Project a long-term growth rate and a long-term target capital structure.
3. Estimate the levered cost of equity at the horizon using the long-term

expected capital structure, using Equation 17-15 to relever the equity return.
4. Calculate the horizon value using a constant growth model in the year after

steady state is reached with the cost of equity calculated above, the growth
rate assumed, and the last projected FCFE.

5. Calculate a new value of equity and cost of equity each year before the hori-
zon using the actual debt ratio for that year in Equation 17-15 for the cost of
equity calculation.

6. Pick a debt level in the horizon year so that the actual debt ratio is equal to
the projected debt ratio.

7. Discount the horizon value and the intermediate free cash flows back to the
present using the individual costs of equity estimated above.

The Tool Kit for this chapter shows the details of the correct implementation of the
FCFE model.
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