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Problem Set 7: Capital Structure in the Presence of Corporate Taxes

SOLUTIONS
Year 0 1 2 3 4 5
Debt 100 80 60 40 20 0
Interest 10 8 6 4 2
Tax Shield 4 3.2 2.4 1.6 0.8
PV 9.67
E D

2 1
g TD:_10%+§7%:9%
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1-T,) ==10% +=7%(1 — 36%) = 8.169
(1= To) = 510% + 2 7%( %) %

3. Modigliani-Miller Proposition | with Tc
Millie Industries forecasts an annual FCF of $6 million in perpetuity. Its tax rate
is 35% and its unlevered cost of capital is 15%. The firm has debt of $18 million,
which it intends to keep permanently.

Data:
FCF = $6 m perpetuity
T. =35%
Ry = 15%

D = $18 m permanent
a) What would Millie Industries’ value be in case it had no debt?

$6m
Vitiie = OG- $40 million

b) What is Millie Industries’ value if financed with debt?
Viginie = Vatiie + T:D = $40 m + 0.35%$18 m = $46.3 million

4. MM with Tc
KGB Manufacturing is an unlevered company with 20 million shares
outstanding with a price of $7.00 each. KGB plans to announce that it will get a
loan of $40 million, with the intention of using those funds to repurchase
equity. The firm will pay interest on this debt, and has no plans to change its
level in the future. KGB'’s tax rate is 50%.
Data:
D=0
# Shares = 20 million
Share Price = $7.00
T D = $40 m, permanent
T, =50%
a) What is the market value of KGB’s assets before the announcement?
E = 20mx$7.00 = $140 m = Unlevered Value of Assets
b) What is the market value of KGB’s assets after issuing debt, but before the
repurchase takes place?

Beginning

Assets 140 | Debt O
Equity 140
Total 140  Total 140



Issues Debt:

Assets 140+20 | Debt 40
Cash 40 Equity 140+20
Total 200 Total 200

because PV(ITS) =0.5*40 = 20

) $160m
Share Price = = $8.00
20m
$40m .
#Shares to Repurchase = ——— = 5 milion
$8.0
After the Repurchase:
Assets 160 Debt 40
Cash 0 | Equity 120
Total 160 Total 160
Sh Price = $120m _ $3.0
are Price = S0 — 5 b8

Data:
FCF, = $1.25m; g = 2% per year
R; =8.5%
Rp = 6%
T, =35%
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Average Risk, same constant D/E ratio. We can use the WACC method:

1 2.3
— 0, —— RO, — = 0
Twace = 33 8.5% + 33 6%(1 —0.35) = 5.29%

$1.25m

= 300529 =002 $37.95 million

PV

Data:
Rg = 12%
E = $12.8 billion
E + D = $15.4 billion
Rp = 6.5%
T. = 35%

_ 128 12% + 26 6.5%(1 — 0.35) = 10.687%
"wace = 154470 T 15427 99) = LU0/

70 80

= 110687 T 1106872 T 1.10687°
NPV, = —100 + 194.90 = 94.90 > 0.

= 194.90

PV,

D/E=2.6/12.8 constant, or D/(D+E)=2.6/15.4=16.88% constant, implies that each
period D=0.1688*(PV Total)

Year 0 1 2 3
FCF -100 70 80 90

PVt 194.90 145.73 81.31 0
Dt=0.1688PVt 32.91 24.60 13.73 0

Why?
At t=0, PV=194.90, D=0.1688%194.90=32.91.

At t=1:



80 90

= + > = 145.73 and D1=0.1688*145.73=24.60.
1.10687 = 1.10687

PV;

Etc...

12.8 2.6
Ry = Pre — tax WACC = —12% + ——6.5% = 11.07%

15.4 15.4
AN 70 + 80 + = 193.55
° 7 1.1107 111072  1.11073% 77

d) Year 0 1 2 3

Dt=0.1688PVt 32.91 24.60 13.73 0
Interest 0 0.065*32.91 1.60 0.89

=6.5%*Dt-1 =2.14
ITSt=35%*Interest 0 0.75 0.56 0.31
0.75 0.56 0.31
PV(ITS) = + + =1.36

1.1107  1.1107? © 1.11073

VE=VUV + PV(TS) = 193.55 + 1.36 = 194.90

FCFE = FCF — AfterTax InterestPayment + NetBorrowing

# Year 0 1 2 3
1 FCF -100 70 80 90
2 Interest 0 2.14 1.60 0.89
=6.5%*Dt-1
3 AfterTax 0 2.14(1- 1.04 0.58
Interest 0.35)
=Interest(1-Tc) =1.39
4 Dt 32.91 24.60 13.73 0
5 Net Borrowing 32.91 24.60- -10.88 -13.73
32.91=
-8.30

6=1-3+5 FCFE -67.09 +60.31 +68.08 +75.69




b) Compute the project’s NPV using the Flow to Equity method. Compare it to
the NPV computed with the WACC method.
60.31 68.08 75.69

T12z T 112z T1aze - 040

NPV, = —67.09 +
Same as with WACC method.

. Changes in the ratio D/E and in the Cost of Capital

Santa and Granny (SG) has historically kept a debt-equity ratio of approximately
0.50. The current share price is $50, with 2.5 billion shares outstanding. The
firm faces a stable demand; as a consequence it has a low equity beta (0.60)
and can issue debt at a rate of 4.20%, just 20 basis points higher than the risk-
free interest rate of 4%. The expected return of the market is 11% and SG’s
income tax rate is 30%.
Data:
D j—
7 0.5
Share Price = $50
# Shares = 2.5 billion
Be = 0.6
Rp = 4.20%
Rr = 4%
E(R,) = 11%
Tc =30%

a) This year SG expects a free cash flow of $6.5 billion. What constant annual
growth rate for the FCF would be consistent with the stock price?

Data:

FCF, = $6.5 billion; g="?

e = 4% + 0.6(11% — 4%) = 8.2%

1 0.5
rWACC - E8.2% + E4‘.2%(1 - 0.3) - 6.4‘5%

E = $50%2.5 billion = $125 billion
D = 0.5E = 0.5x$125 billion = $62.5 billion
E + D = $187.5 billion

$6.5 billion

$1875 billion = m



g =2.98%

Data: Leveraged Recapitalization% = 0.75;Rp, = 4.50%

With Initial Data compute Ru (using MM prop Il) or PretaxWacc:

1 0.5
PreTax WACC = 1—58.2% + 1—54.2% =6.87%

With the New Capital Structure, re-estimate the levered cost of equity, the
wacc rate and the enterprise (present) value of PG:

R = 6.87% + 0.75(6.87% — 4.5%) = 8.64%

1 0.75
= ——8.649 ——4.5%(1 — 0.3) = 6.299
Twacc 1.7586 A)+1.75 5%( 0.3) = 6.29%

$6.5 billion

= 00629 —0.0298 — $196.49 billion

PV

Enterprise Value increases by $8.99 billion (corresponds to the increment in
PV(ITS) due to more debt), which would make the stock price (when the cash of
the additional loan entered) rise to:

$125 billion + $8.99 billion _ 4536
2.5 billion B '

Stock Price =



0 1 2 3 4

EBIT 10.0 10.0 10.0 10.0
Interest (56%) -4.0 -4.0 -3.0 -2.0
Earnings Before Taxes 6.0 6.0 7.0 8.0
Taxes -2.4 -2.4 -2.8 -3.2
Depreciation 25.0 25.0 25.0 25.0
Cap Ex -100.0
Additions to NWC -20.0 20.0
Net New Debt 80.0 0.0 -20.0 -20.0 -40.0
FCFE -40.0 28.6 8.6 9.2 9.8
NPV at 11% Equity Cost of Capital 5.9
Data:

Firm

T = 0.4
D, = $80 m; D, = $80 m; D, = $60 m; D; = $40 m; D, = $0
Tc =40%
Pre-Determined Debt Levels, Ryqxshieta = Rp = 5%

Year 0 1 2 3 4
Interest=5%*Dt-1 0 4 4 3 2
ITSt=40%*Interest 0 1.6 1.6 1.2 0.8

1.6 1.6 1.2 0.8 o
PV(ITS) = 105 + 1052 + 1053 + 105 $4.67 million
FCF = EBIT (1-Tc)+Depreciation-CapEx-Increases in NWC

# Year 0 1 2 3 4
1 EBIT 10 10 10 10
2 EBIT(1-Tc) 6 6 6 6
3 Deprec. 25 25 25 25
4 CapEx 100
5 Change in NWC 20 -20

6=2+3- FCF -120 31 31 31 51
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Using the APV Method:

R, = 1110/+0'450/—929<y
UT Q4 7T g2 T e

31 31 31

U =
1.0929 * 1.09292 * 1.09293 * 1.09294

= $113.81 million

Vi =113.81 + 4.67 = $118.48 million

NPV = —120 + 118.48 = —$1.52 million



