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MM theorem and

the Calculation of WACC
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FORMAL DISCUSSION OF MM
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Modigliani-Miller theorem

* Foundation of Modern Corporate Finance
» Referred as “MM” hereafter

e Corporate Finance Doesn’t Matter!
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Exactly, MM theorem says

* Proposition 1

—Capital structure is irrelevant as long
as the firm’s investment decisions are

taken as given.
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Little more precisely,

* Proposition 1: If
— No taxes/transaction costs
— Efficient Capital Markets
— No bankruptcy costs

e Then, the value of the firm is independent
from its capital structure.

— e.g., debt—equity ratio, dividend policy, and etc.
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Example: Tsukuba Corporation, no debt
Share price is 1 million yen
Total value 100 million yen (100 shares)

GREAT GOOD OK BAD
EBIT 20 15 10 5
#of 100 100 100 100
shares

EPS 0.2 0.15 0.10 0.05
ROE 20% 15% 10% 5%
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Scenario 1

Tsukuba Co. repurchased a half of its own shares

by borrowing: interest rate 10%

GREAT GOOD OK

EBIT 20 15 10
Interest 5 5 5
EAIT 15 10 5

#of 50 50 50

shares

EPS 0.3 0.2 0.1
ROE 30% 20% 10%
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BAD
5

5

0

50

0
0%

Scenario 2:

Investor X borrowed 0.1million yen at interest

rate=10% and bought one share of Tsukuba Co.

GREAT GOOD OK
EBIT 20 15 10

Share 0.4 0.3 0.2
Payoff
Interest 0.1 0.1 0.1

Net 0.3 0.2 0.1
profits
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BAD
5
0.1
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ROE is same for Scenario 1 and 2

e Two ways to understand proposition 1
Value additivity
Arbitrage

Cost of capital is independent from the
amount of the firm’s leverage.
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LET’S GO BACK TO WACC
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Implications for cost of capital
(Discount rate for the firm’s business)

E D .
r. = e + I
E+D E+D

e Firm’s cost of capital =
“Ratio of equity finance” x “Equity cost of capital”
+ “Ratio of debt finance” x “interest rate on debt”
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Timberland Co.’s cost of capital

e Timberland Co.s debt and equity

Book value Market value
Amount Shares Amount Shares
Debt 100.0 27.3% 100.0 16.5%
Equity 266.2 72.7% 505.7 83.5%
Total 366.2 100.0% 605.7 100.0%
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Timberland Co.’s debt

Yield of Timberland Co.’s corporate bonds:
7%

Exemption of corporate tax for interest rate
payment

Corporate tax rate: 35%
(1—0.35) X0.07 = 0.046

® fyept= (1 — Z)Xr
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Timberland Co.'s equity

Use CAPM to calculate equity premium

® Iiock = JGB rate + risk premium

= JGB rate
+ 3 X risk premium on market portfolio

B=1.49
°r. .= 5.1%+1.49X7.5% =16.3%

stock —
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Timberland Co.'s WACC

Amount Shares Aftertax Weighted
cost cost
Debt 100.0 16.5% 4.6% 0.8%
Equity 505.7 83.5% 16.3% 13.6%
WACC 14.4%
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Cost of equity financing
> cost of debt financing

* |s it possible to decrease the firm’s cost of
capital by increasing debt financing and
decreasing equity financing?

* (If MM holds) No!

* When capital structure changes, riskiness of
equity will change too, i.e. B will change.

* Aslong as MM theorem holds, the firm’s cost
of capital will not change.
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D E
Ofirm = (m)‘f Debt T (mja Stock

D E
Beim = (ﬁ)ﬂmbt + (ﬁjﬂ&ock

But, beta for debt is zero. So reversing these

relations, we have
D

O'stock — 1+— OEirm

D
ﬂStock - 1+E ﬂFirm

11/10/2008 HITO8_lectures4: MM theorem

17

Relaxing the assumptions of MM

Exemption of corporate tax on interest rate
payment

100% debt financing is optimal

The possibility of bankruptcy

100% equity financing is optimal
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With bankruptcy risk

* Debt ratio: D/(D+E)
¢ D/(D+E) - 0 B Stock_)B Firm
e D/(D+E) - 1: Beyond the threshold level,

the probability of bankruptcy will be positive
and beta for debt will be positive.

D E
ﬂFirm - (ﬁjﬂmbt + (ﬁjﬂska
D D
IBStock - (1+ EjﬂFirm + (EjﬂDebt
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