JONATHAN BERK
PETER DEMARZO -

RAMBE S /AL
e

Addison
Ml Copyright © 2007 Pearson Addeson-Wsley. All rights reserved.

18.4 RERUILEiRE

18.5 EF Ui HMEARRA
18.6 HiTHBUER5APVA

Copyright © 2007 Pearson Addison-Wesley. All rights reserved.

18-2

2012/9/6



2012/9/6

AERHN (8)

18.7 B B9 E fthas
18.8 HARTE ZHI L

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-3

18.1 AE

o REMERERKR
= TE & TN,
= N E RIS BRALL 3R (D/E) REFAR A,
= NEIREME—EEEMTIER,

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-4




18.2 ML FH AR A&

o TR, FAMRIE D TMREFEE AL 57 55 BRA L 2R,
R itE 2 B B ANA B2 A B A (WACC) ASBE R [R] 225

Copyright © 2007 Pearson Addison-Wesley. All rights reserved.

18.2hAAN =19 T AR Rl A & (48)

E D
r = -+
E+D

Q-
wacc E + D D( z-C)

= WACCEE T 55 pIiEFu k&, FHWACCHREBEHI
ERITIAI LU B R GBI NE, BIES E 2T RAL
BRI g & F 25 E KR E.

FCF FCF FCF
V, = L4 2+ P+ L
1 + rwacc (1 + rwacc ) (1 + rwacc )

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-6

2012/9/6



N AWACCEXT T B fh{E

o BRIEMFHEFIAT (Avco) EREEES T —EHpaiE
724, RFXRF,

= Avcolliit bR T aEL " MEAIERREEN, &
HERINUHFERERIAE ], X—ELEHEN R

Z16000H % 7T,
= TR FRIHIE R AT E L3 A5 7)) 25005 = Tl
900H %TT,

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-7

NFRWACCEXT T B h1E (£8)

= IR FERTHIR AN A RS #7667 5T,
BENE B HRF24005 KT,
- BEFTAERME, RELEICRTIE,

= Avcofliit T B A FEHET A,

- ATBEN40%,

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-8

2012/9/6



Table 18.1

TABLE 18.1 . o
SPREADSHEET Expected Free Cash Flow from Avco’s RFX Project
[ Year 0 1 2 3 4
Incremental Earnings Forecast ($ million)
| Sales - 60.00 60.00 60.00 60.00
Cost of Goods Sold —  (25.00) (25.00) (25.00) (25.00)
Gross Profit - 35.00 35.00 35.00 35.00
4 Operating Expenses (6.67) (9.00) (9.00) (9.00) (9.00)
Depreciation - (6.00) (6.00) (6.00) (6.00)
EBIT (6.67) 20.00 20.00 20.00 20,00
Income Tax at 40% 2.67 (8.00) (8.00) (8.00)  (8.00)
3 Unlevered Net Income (4.00) 1200 12.00 12.00 12.00
Free Cash Flow
9 Plus: Depreciation - 6.00 6.00 6.00 6.00
10 Less: Capital Expenditures (24.00) - - - -
11 Less: Increases in NWC - - - - -
|2 Free Cash Flow (28.00) 18.00 18.00 18.00 18.00
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-9
Table 18.2
TABLE 18.2 Avco’s Current Market Value Balance Sheet ($ million)
and Cost of Capital Without the RFX Project
Assets Liabilities Cost of Capital
Cash 20 Debt 320 Debt 6%
Existing Assets 600 Equity 300 Equity 10%
- Total Liabilities
Total Assets 620 SER 620

Copyright © 2007 Pearson Addison-Wesley. All rights reserved.
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Example 18.1

Valuing an Acquisition Using the WACC Method

Problem

Suppose Avco is considering the acquisition of another firm in its industry that specializes in
custom packaging. The acquisition is expected to increase Aveo’s free cash flow by $3.8 mil-
lion the first year, and this contribution is expected to grow at a rate of 3% per year from
then on. Avco has negotiated a purchase price of $80 million. After the transaction, Avco
will adjust its capital structure to maintain its current debt-equity ratio. If the acquisition has
similar risk to the rest of Aveo, what is the value of this deal?

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-15

Example 18.1 (cont'd)

Solution

The free cash flows of the acquisition can be valued as a growing perpetuity. Because its risk
matches the risk for the rest of Avco, and because Avco will maintain the same debt-equity
ratio going forward, we can discount these cash flows using the WACC of 6.8%. Thus the
value of the acquisition is

3.8
vi= TR $100 million
. 0 = I

Given the purchase price of $80 million, the acquisition has an NPV of $20 million.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-16
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Table 18.3

TABLE 18.3 Avco's Current Market Value Balance Sheet ($ million)
with the RFX Project

Assets Liabilities
Cash — Debt 330.625
Existing Assets 600.00
RFX Project 61.25 Equity 330.625
Total Liabilities
Total Assets 661.25 and Equity 661.25
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 1819
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Table 18.4

TABLE 18.4

SPREADSHEET Continuation V?Iue and D?bt Capacity
of the RFX Project over Time
[ Year 0 1 2 3 4
Project Debt Capacity ($ million)
| Free Cash Flow (28.00) 18.00 18.00 18.00 18.00
Levered Value, V! (at g0 = 6.8%) 61.25 4741 3263 1685 -
Debt Capacity (at d = 500%) 30,62 2371 16.32 8.43 -
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-23

Example 18.2

Debt Capacity for an Acquisition

Problem

Suppose Avco proceeds with the acquisition described in Example 18.1. How much debt
must Avco use to finance the acquisition and still maintain its debt-to-value ratio? How
much of the acquisition cost must be financed with equity?

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-24
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Example 18.2 (cont'd)

Solution

From the solution to Example 18.1, the market value of the assets acquired in the acquisi-
tion, V£, is $100 million. Thus, to maintain a 50% debt-to-value ratio, Avco must increase
its debt by $50 million. The remaining $30 million of the $80 million acquisition cost will
be financed with new equity. In addition to the $30 million in new equity, the value of Avco’s
existing shares will increase in value by the $20 million NPV of the acquisition, so in total
the marker value of Avco’s equity will rise by $50 million.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-25
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Table 18.5
TABLE 18.5 -
Expected Debt Capacity, Interest Payments,
SPREADSHEET and Interest Tax Shield for Avco’s RFX Project
[ Year 0 1 2 3 4
Interest Tax Shield ($ million)
| Debt Capacity, D, 30.62 237 16.32 8.43 -
2 Interest Paid (at rp = 6%) - 1.84 1.42 0.98 0.51
Interest Tax Shield (at T = 400%) -_— 0.73 0.57 0.39 0.20

Copyright © 2007 Pearson Addison-Wesley. All rights reserved.
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Example 18.3

Using the APV Method to Value an Acquisition

Problem

Consider again Avco’s acquisition from Examples 18.1 and 18.2. The acquisition will con-
tribute $3.8 million in free cash flows the first year, which will grow by 3% per year there-
after. The acquisition cost of $80 million will be financed with $50 million in new debt
initially. Compute the value of the acquisition using the APV method, assuming Avco will
maintain a constant debt-equity ratio for the acquisiton,

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-37

Example 18.3 (cont'd)

Solution
First, we compute the value withour leverage. Given Avca's unlevered cost of capital of r;; =
8%, we get

VY=3.8/(8% — 3%) = $76 million

Avco will add new debt of $50 million initially to fund the acquisition. At a 6% interest
rate, the interest expense the first year is 6% X 50 = $3 million, which provides an interest
tax shield of 40% X 3 = $1.2 million. Because the value of the acquisition is expected to
grow by 3% per year, the amount of debt the acquisition supports—and, therefore, the
interest tax shield—is expected to grow at the same rate. The present value of the interest
tax shield is

PV(interest tax shield) = 1.2/ (8% — 3%) = $24 million
The value of the acquisition with leverage is given by the APV:
vi=vyV+ PV(interest tax shield) = 76 + 24 = $100 million

This value is identical to the value computed in Example 18.1 and implies an NPV of 100
— 80 = $20 million for the acquisition. Without the benefit of the interest tax shield, the
NPV would be 76 — 80 = —$4 million.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-38
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TABLE 18.6

SPREADSHEET Expected Free Cash Iflows to Equity
from Avco’s RFX Project
[ Year 0 1 2 3 4
Incremental Earnings Forecast ($ million)
I Sales e 60.00 60.00 60.00 60.00
2 Cost of Goods Sold —  (2500) (25.00) (25.00) (25.00)
Gross Profit - 35.00 35.00 35.00 35.00
Operating Expenses (6.67) (9.00)  (9.00) (9.00) (9.00)
5 Depreciation - (6.00) (6.00) (6.00)  (6.00)
EBIT (6.67) 2000 2000 2000  20.00
7 Interest Expense = (1.84) (1.42) (0.98) (0.51)
Pretax Income (6.67) 18.16 18.58 19.02 19.49
9 Income Tax at 40% 2.67 (7.27)  (7.43) (7.61) (7.80)
10 Net Income (4.00) 10.90 1.15 1.4 1.70
Free Cash Flow to Equity
11 Plus: Depreciation - 6.00 6.00 6.00 6.00
12 Less: Capital Expenditures (24.00) - - = N
13 Less: Increases in NWC B - - - B
14 Plus: Net Borrowing 30.62 (692) (7.39) (7.89) (8.43)
15 Free Cash Flow to Equity 2.62 9.98 9.76 9.52 9.27
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-41
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Table 18.7

TABLE 18.7 . e .
SPREADSHEET Computing FCFE from FCF for Avco’s RFX Project
[ Year 0 1 2 3 4
Free Cash Flow to Equity ($ million)
I Free Cash Flow (28.00) 1800 1800  18.00 18.00
) After-tax Interest Expense - (1.10)  (0.85)  (0.59) (0.30)
3 Net Borrowing 30.62 (6.92) (7.39) (7.89) (8.43)
Free Cash Flow to Equity 2.62 9.98 9.76 9.52 9.27
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-44
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* The value of the project’'s FCFE represents the
gain to shareholders from the project and it is
identical to the NPV computed using the WACC
and APV methods.
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Example 18.4

Using the FTE Method to Value an Acquisition

Problem

Consider again Avco’s acquisition from Examples 18.1 through 18.3. The acquisition will
contribute $3.8 million in free cash flows the first year, growing by 3% per year thereafter.
The acquisition cost of $80 million will be financed with $50 million in new debt initially.
What is the value of this acquisition using the FTE method?

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-49

Example 18.4 (cont'd)

Solution
Because the acquisition is being financed with $50 million in new debt, the remaining
$30 million of the acquisition cost must come from equity:

FCFE, = =80 + 50 = —$30 million

In one year, the interest on the debt will be 6% X 50 = $3 million. Because Avco maintains
a constant debt-equity ratio, the debr associated with the acquisition is also expected to grow
at a 3% rate: 50 X 1.03 = $51.5 million. Therefore, Avco will borrow an additional 51.5 —
50 = $1.5 million in one year.

FCFE, = +3.8 — (1 — 0.40) X 3 + 1.5 = $3.5 million

After year 1, FCFE will also grow at a 3% rate. Using the cost of equity 7 = 10%, we com-
pute the NPV:

NPV(FCFE) = =30 + 3.5/ (10% — 3%) = $20 million
This NPV matches the result we obtained with the WACC and APV methods.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-50
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Equity Cost Debt Cost Debt-to-Value Ratio,
Firm of Capital of Capital D/(E + D)
Comparable #1 12.0% 6.0% 40%
Comparable #2 10.7% 5.5% 25%
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Competitor 1: r,

0.60 x 12.0% + 0.40 x 6.0% = 9.6%
Competitor 2:

0.75 x 10.7% + 0.25 x 5.5% = 9.4%
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Example 18.5

Computing Divisional Costs of Capital

Problem

Hasco Corporation is a multinational provider of lumber and milling equipment. Currently,
Hasco's equity cost of capital is 12.7%, and its borrowing cost is 6%. Hasco has tradition-
ally maintained a 40% debt-to-value ratio. Hasco engineers have developed a GPS-based
inventory control tracking system, which the company is considering developing commer-
cially as a separate division. Management views the risk of this investment as similar to that
of other technology companies’ investments, with comparable firms typically having an
unlevered cost of capital of 15%. Suppose Hasco plans to finance the new division using
10% debrt financing (a constant debt-to-value ratio of 10%) with a borrowing rate of 6%,
and its corporate tax rate is 35%. Estimate the unlevered, equity, and weighted average costs
of capital for each division.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-59

Example 18.5 (cont'd)

Solution
For the lumber and milling division, we can use the firm’s current equity cost of capital r
= 12.7% and debt-to-value ratio of 40%. Then

Fuue = 0-60 X 12.7% + 0.40 X 6% X (1 — 0.35) = 9.2%
= 0.60 X 12.7% + 0.40 X 6% = 10.0%

rU
For the technology division, we estimate its unlevered cost of capital using comparable firms:
7= 15%. Because Hasco’s technology division will support 10% debt financing,

0.10
- 15% + ——(15% — 6%) = 16%
rg = 15% + {5 gp (15% )

P = 15% — 0.10 X 0.35 X 6% = 14.8%

wdce

Note that the cost of capital is quite different across the two divisions.
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Example 18.6

Debt Financing at Cisco Systems

Problem
In mid-2005, Cisco Systems held more than $16 billion in cash and securities and no debr.

Consider a project with an unlevered cost of capital of r;, = 12%. Suppose Cisco’s payout
policy is fixed during the life of this project, so that the free cash flow from the project will
affect only Cisco’s cash balance. If Cisco earns 4% interest on its cash holdings and pays a
35% corporate tax rate, what cost of capital should Cisco use to evaluate the project?
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Example 18.6 (cont'd)

Solution

Because the inflows and outflows of the project change Cisco’s cash balance, the project is

financed by 100% debt; that is, 4 = 1. The appropriate cost of capital for the project is

ry — Top = 12% — 0.35 X 4% = 10.6%

Twace =

Note that the project is effectively 100% debt financed, even though Cisco itself had no debt.
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Example 18.7

Valuing an Acquisition with Target Interest Coverage

Problem

Consider again Avco’s acquisition from Examples 18.1 and 18.2. The acquisition will con-
tribute $3.8 million in free cash flows the first year, growing by 3% per year thereafter. The
acquisition cost of $80 million will be financed with $50 million in new debr initially. Com-
pute the value of the acquisition using the APV method assuming Avco will maintain a con-
stant interest coverage ratio for the acquisition.
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Example 18.7 (cont'd)

Solution
Given Avco’s unlevered cost of capital of 7, = 8%, the acquisition has an unlevered value of

VY= 138/(8% — 3%) = $76 million

With $50 million in new debt and a 6% interest rate, the interest expense the first year is 6%
% 50 = $3 million, or k= Interest/ FCF = 3 /3.8 = 78.95%. Because Avco will maintain
this interest coverage, we can use Eq. 18.14 to compute the levered value:

VE=(1+7 kB VY=[1+ 0.4 (78.95%)] 76 = $100 million

This value is identical to the value computed using the WACC method in Example 18.1,
\\"h(_’l'c we a.ssum(’d 4 constant debt-(_’quir}' ratio.
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Table 18.8

SPTRAEBAL[E)E:I?.EBET Interest Payments and Interest Tax Shield
Given a Fixed Debt Schedule for Avco’s RFX Project
[ Year 0 1 2 3 4
Interest Tax Shield ($ million)
Debt Capacity, D, 30.62 20.00 10.00 - -
Interest Paid (at rp = 6%) - 1.84 1.20 0.60 -
Interest Tax Shield (at 7. = 40%) — 0.73 0.48 0.24 -
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Table 18.9

TABLE 18.9 Typical Issuance Costs for Different Securities,
as a Percentage of Proceeds

Financing Type Underwriting Fees

Bank loans < 2%

Corporate bonds
Investment grade 1-2%
Non-investment grade 2-3%
Equity issues
Initial public offering 8-9%
Seasoned equity offering 5-6%

Sowrce: Dara based on typical underwriting, legal, and accounting fees for $50 million transaction.
See, e.g., L. Lee, S. Lochhead, ]. Ritter, and Q. Zhao, “The Cost of Raising Capital,” Journal of Financial
Research 19(1) (1996): 59-74.
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Example 18.8

Valuing a Loan

Problem

Gap, Inc,, is considering borrowing $100 million to fund an expansion of its stores. Given
investors’ uncertainty regarding its prospects, Gap will pay a 6% interest rate on this loan.
The ﬁrm’s management knuws, however, that the actual [isk UF the ann |.S extremely lOW and
that the appropriate rate on the loan is 5%. Suppose the loan is for five years, with all prin-
cipal being repaid in the fifth year. If Gap’s marginal corporate tax rate is 40%, what is the

net effect of the loan on the value of the expansion?
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Example 18.8 (cont'd)
Solution
Shown below are the cash flows (in $ millions) and interest tax shields of a fair loan, at a
5% interest rate, and of the above-market rate loan Gap will receive, with a 6% interest rate.
For each loan, we compute both the NPV of the loan cash flows and the present value of the
interest tax shields, using the correct rate r;, = 5%.
[ Year 0 1 2 3 4 5
Fair Loan 10000 {500) {500) {s00] {5.00] [105.00)
Interest Tax Shield 200 2.00 2,00 2.00 2,00
At 1y = 5t
! NPV{Loan Cash Flows) 0.00
5 PV lInterest Tax Shield) B.66
6 Actual Loan 10000 (600) (6.00) (6.00) (600} (106.00)
Interest Tax Shield 240 240 240 240 240
; Aty = 5%:
1 NPV(Loan Cash Flows) (4.33)
FV{Interest Tax Shield) 10.39
For the fair loan, note that the NPV of the loan cash flows is zero. Thus the benefir of
the loan on the project’s value is the present value of the interest tax shield of $8.66 million.
For the actual loan, the higher interest rate increases the value of the interest tax shield bue
implies a negative NPV for the loan cash flows. The combined effect of the loan on the proj-
ect’s value is
NPViLoan Cash Flows) + PV{lnterest Tax Shicld) = —4.33 + 10.39 = $6.06 million
While leverage is still valuable due to the tax shields, paying the higher interest rate reduces
its benefit to the firm by 8.66 — 6.06 = $2.60 million.
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Example 18.9

Valuing Distress Costs

Problem

Your firm currently has no leverage, and it expects to generate free cash flows of $10 million
per year in perpetuity. The firm'’s current (unlevered) cost of capiral is 10%, and its marginal
corporate tax rate is 35%. You would like to determine whether adding leverage would
increase the firm’s value. Simulating the firm’s future cash flows, you have estimated the like-
lihood and cost of financial distress with different levels of permanent debr and have pro-
duced the following estimates:

Debt Level, D 0 20 40 60 80
E(FCF) 10.0 9.9 9.8 9.5 9.0
Ty 10.0% 10.5% 11.0% 11.8% 13.0%

Based on this information, which level of permanent debt is optimal for the firm?

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-87

Example 18.9 (cont'd)

Solution

Because the debt level is known, the simplest course of action is to apply the APV method.
The unlevered value of the firm can be computed as a perpetuity, VY= E(FCF)/ g
With permanent debt, the value of the tax shield is 7 D. Adding these together yields the
estimate of the firm’s levered value:

Debt Level, D 0 20 40 60 80
VY= E(FCF)Ir, 100.0 94.3 89.1 80.5 69.2
PV(ITS) = 7,D 0.0 7.0 14.0 21.0 28.0
vi=vU+7D 100.0 101.3 103.1 101.5 97.2

Of the debt levels shown here, the value of the firm is maximized with D = $40 million. This
debr level provides the best tradeoft of tax benefits versus financial distress and agency costs.
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Example 18.10

Annual Debt Ratio Targeting

Problem

Celmax Corporation expects free cash flows this year of $7.36 million and a future growth
rate of 4% per year. The firm currently has $30 million in debt outstanding. This leverage
will remain fixed during the year, but at the end of each year Celmax will increase or decrease
its debt to mainrain a constant debt-equity ratio. Celmax pays 5% interest on its debrt, pays
a corporate tax rate of 40%, and has an unlevered cost ufcapital of 12%. Estimate Celmax’s
value with this leverage policy.

Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-95

Solution

EX am p I e 18 . 10 Using the APV approach, the unlevered value is VY = 7.36 / (12% — 4%) = $92.0 mil-

lion. In the first year, Celmax will have an interest tax shield of 7_r;, D= 0.40 X 5% X
! . e . e 5 . A z S
(CO nt d) $30 million = $0.6 million. Because Celmax will adjust its debt after one year, the rax
shields are expected to grow by 4% per year with the firm. The present value of the interest
tax shield is therefore

0.6 1.12
PV{Interest Tax Shield) = m * (m) = £8.0 million
" IWarmery | Debensal your
Ta s

Therefore, VX = V' + PV{Interest Tax Shield) = 92.0 + 8.0 = $100.0 million.
We can also apply the WACC method. From Eq. 18.17, Celmax’s WACC is

1+ ry 30 1.12
rare = Fpp— d- = 120 — —(0.40)(5%) ——
'wace = Tu Te "o "o ](I[I( )(5%) 1.05

= 11.36%

Therefore, V* = 7.36/ (11.36% — 4%) = $100 million.

Finally, the constant interest coverage model can be applied (in this setting with constant
growth, a constant debt-equity ratio implics a constant interest coverage ratio). Given
interest of 5% > $30 million = $1.50 million this year, from Eq. 18.18

Vi= (i o ‘r.{’l + rt.,) U
Sl

—(I+ud(:x@x L12
’ 736 1.05

)‘)2.{] = $100 million
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Example 18.11

APV and WACC with Permanent Debt

Problem

International Paper Company is considering the acquisition of additional forestland in the
southeastern United States. The wood harvested from the land will generate free cash flows
of $4.5 million per year, with an unlevered cost of capital of 7%. As a result of this acquisi-
tion, International Paper will permanently increase its debt by $30 million. If International
Paper’s tax rate is 35%, what is the value of this acquisition using the APV method? Verify
this result using the WACC method.
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Example 18.11 (cont'd)

Solution
Using the APV method, the unlevered value of the land is vU= FCF/ Ty = 45/0.07 =
$64.29 million. Because the debt is permanent, the value of the tax shield is 7, D = 0.35(30)
= 10.50. Therefore, V- = 64.29 + 10.50 = $74.79 million.
To use the WACC method, we apply Eq. 18.21 with ¢ = T/ (r.D) =1 and d=
30/ 74.79 = 40.1%. Therefore, the WACC for the investment is
Fowe = Ty — dT.ry = 7% — 0.401 X 0.35 X 7% = 6.017%

wace

and V% = 4.5/0.06017 = $74.79 million.
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Table 18.10

S;:g}\%;ﬁ;g‘l’ Adjusted Present Value and Cost of Capital for Avco’s
RFX Project with a Fixed Debt Schedule
[ Year 0 1 2 3 4
Unlevered Value ($ million)
Free Cash Flow (28.00) 1800 1800 1800  18.00
Unlevered Value, V¥ (at r, = 8.0%) 59.62 46.39 3210 16.67 -
Interest Tax Shield
Debt Schedule, D, 30.62 20.00 10.00 - -
Interest Paid (at ry = 6%) - 1.84 1.20 0.60 -
Interest Tax Shield (at 7. = 400%) - 0.73 0.48 0.24 -
Tax Shield Value, T* (at rp = 6.0%) 132 0.67 0.23 -
Adjusted Present Value
Levered Value, V! = VU + T* 60.94 47.05 32.33 16.67 -
Effective Leverage and Cost of Capital
8 Equity, E= V- D 3032 27.05 2233 16.67 -
9  Effective Debt, D= D~ T* 29.30 19.33 9.77 -
0 Effective Debt-Equity Ratio, D%/E 0.966 0.715 0.438 0.000
11 Equity Cost of Capital, rg 9.93%  9.43% B8.88% 8.00%
12 WACC, rpce 6.7500 6.950h 7.24%  B.00%
Copyright © 2007 Pearson Addison-Wesley. All rights reserved. 18-103
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Table 18.11

Ly WACC Method for Avco’s RFX Project
with a Fixed Debt Schedule
[ Year 0 1 2 3 4
WACC Method (% millions)
I Free Cash Flow (28.00) 1800  18.00 18.00 18.00
) WACC, Fygee 6.75% 6.95% 7.24%  8.00%
3 Levered Value V! (at Twoce) 60.94 47.05 32.33 16.67 -
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Example 18.12

Using the APV Method with Personal Taxes

Problem

Apex Corporation has an equity cost of capital of 14.4% and a debrt cost of capital of 6%,
and the firm maintains a debt-equity ratio of 1. Apex is considering an expansion that will
contribute $4 million in free cash flows the first year, growing by 4% per year thereafter. The
expansion will cost $60 million and will be financed with $40 million in new debt initially
with a constant d(:b]:—(:quit)-r ratio maintained thereafter. Apex’s corporate tax rate is 40%; the
tax rate on interest income is 40%; and the tax rate on equity income is 20%. Compute the
value of the expansion using the APV method.
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Example 18.12
(cont'd)

Solution
First, we compute the value withour leverage. From Eq. 18.23, the debe cost of capital of 6%
is equivalent to an equiry rate of

™= Tp

Because Apex maintains a debr-cquity rario, ' = D and Apex’s unlevered cost of
capiral is, using Eqs. 18.23 and 18.24,
E o'
ry

)= Fr et Fr = 050 X 14.4% + 0.50 X 4:5% = 9.45%

Therefore, V' = 4/ (9.45% — 4%) = $73.39 million.
From Eq. 18.25, the effective rax advantage of debr is
_=mi-g) {1 = 0.40)(1 — 0.20)
(1-1) (1 - 0.40)

= 20%

Apex will add new debe of $40 million inidally, so from Eq. 18.26 the interest tax shicld is
20% . 4.5% X 40 = $0.36 million the first year (note thar we use rf, here). With a growth
rare of 4%, the present value of the interest tax shield is

PV{Interest Tax Shield) = 0.36/ (9.45% — 4%) = $6.61 million
Therefore the value of the expansion with leverage is given by the APY:
vE= v¥ 4 PV(Interest Tax Shicld) = 73.39 + 6,61 = $80 million

Given the cost of 560 million, the expansion has an NPV of $20 million.

Let's check this result using the WACC method. Note thar the expansion has the same
debt-to-value ratio of 40/80 = 50% as the firm overall. Thus its WACC is equal to the firm's
WACC:

E D
= e i =)
= 0.50 X 14.4% + 0.50 X 6% X (1 — 0.40) = 9%

Therefore, V5 = 4/ (9% — 4%) = $80 million, as before.
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