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® What is the cost to the firm?
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® What is the cost to the firm?
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Cost of Capital # |

Cash

Firm(kX 1T A\) - Investor(3XHH)

Financial asset
(stock or bond)

A

® Cost of capital to a firm = expected return of investors=required return

® Required return: the minimum return that must be received for an investment to be
considered.

® Expected return: the return that the investor thinks they can generate if the investment
1s made.

® If an investment is valued correctly, required return =expected return and NPV=0.
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Cost of Capital 4 s

® Remember Asset=Liability+Equity, we have:

- CAPM method
— Cost of equity —
BRAX AR
Cost of Capital — - DDM method
(RARA)
— Cost of debt

R R
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Cost of Equity :

® The Firm 1ssues shares to new shareholders to raise money, but the
ownership of old shareholder 1s diluted. %ﬁ,

® The cost to firm by 1ssuing equity 1s the cost to old shareholder due to
dilution, and also equals to the payoff to new shareholders:

[ Dividend payout to new shareholders /#i1
[JCapital gain to new shareholders 7}»&?&/\4%@

Quick Question: If equity 1ssuing 1s costly, why a firm would do that, or why old
shareholder should agree?
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Cost of equity capital and discount rate 7
o

Invests in

o454, iR Jo
A firm with éxc ss cash can either pay a dividend

or make a capital investment

[erminal Value
Stockholders can choose to reinvest the dividend in risky financial assets
or invest 1n a project. The expected return on a capital-budgeting project

should be at least as great as the expected return on a financial asset of
comparable risk. Otherwise, the project should not be taken.
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Capital Asset Pricing Model 1. £ 8
s

The Capital Asset Pricing Model (CAPM):

Ei :RF +le' X (EM _RF) %%%QW!,%

Expected return Risk-free Beta of the Market risk
on a security - rate + security 2 premium
O  :expected return on a security

O : expected return on the market portfolio (37 FH &) . We can use the
return on market index (S&P 500, ;AZR300, [BEAFEEN) to proxy for it.
Ry: Risk-free rate. We can use the yield on treasury bond to proxy for it.

B;: Beta measures the responsiveness of a security to movements in the market
portfolio (i.e., systematic risk).

O O
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Beta )

[0 The model is to predict the future return
A —

L D of a stock. The input variables should be
Ri = RF T 'Bl X (RM RF ) predicted.

O If B, =0, then the expected return is Rp.
-------------------- . I[fB;=1, then = . Some stocks
' can have negative Beta.

Expected return

0 B, 1s typically positive. The movement of
most individual stock is in the same
> direction with the whole market.

1.0 P 1 Higher beta, higher systematic risk.
Security Market Line (SML)
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Market Portfolio p) :

® [deally, market portfolio 1s the portfolio of all stocks outstanding in the market.
However, 1n practice, it is too costly to hold all the stocks. We choose some
representative ones.

® Shanghai Stock Exchange Composite Index (il $§%%): all stocks traded in SHEX.

000001 _HilFfE%]

3 284. 7 8 +12.77 +0.39%

55 11-04 10:22:19 JLEAHE]

S5FF 3275.68 BS 3291.25 FRAZE 3.201ZF
REIKT 3272.01 ={% 3263.84 FRAcEN 3231.03(Z

IS 0.84% KERER ®I20T SKEXTE +0.39%
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Global Market Index :
S
® S&P 500: the 500 largest companies listed in the U.S. stock exchanges.
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+0.80% +1.37%
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Cost of capital: CAPM Method .
- .

® From the firm’s perspective, the expected return 1s the cost of equity
capital. We are predicting future returns:

Ri=R.+fB x(Ru —R,)
® To estimate a firm’s cost of equity capital, we need to know three things in

the future:

1. The risk-free rate, Ry
2. The market risk premium  — R;

3. The company beta, 5 — Cov(R,R,) _ Gi,éw
" Var(R,) oy,
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CAPM: Example .

Suppose the stock of Stansfield Enterprises, a publisher of PowerPoint
presentations, has a beta of 1.5. The firm 1s 100% equity financed. Assume a

risk-free rate of 3% and a market risk premium of 7%.What 1s the appropriate
discount rate for an expansion of this firm?

Ri=R.+ B x(Ru —-R,)
R, =3%+1.5%x 7%

R, =13.5%
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Risk-free rate 4 % 4 .
.

®To estimate expected return using CAPM, we need three input variables:
risk free rate, beta, and expected market return. But, how could we get these
variables?

®Risk-free rate: The expected return on financial assets with no risk.
®The riskiness of financial assets: Treasury bond < Corporate bond < Stock

®Treasury securities are close proxies for the risk-free rate.
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Market return 4 s
B R

®Method 1: Use historical data of return on market index (backward looking)

Ll Arithmetic mean
C1Geometric mean

®Method 2: Use the Dividend Discount Model (forward looking)

D,
= e

CJAll the variables are measured for the aggregate market level, not for individual
stock

CIMarket data and analyst forecasts can be used to implement the DDM approach
on a market-wide basis
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Estimate beta Y\ :

®Market Portfolio: Portfolio of all securities in the market. In practice, a
broad stock market index, such as the S&P 500, ;FiZE300, is used to
represent the market.

®Beta: We assume beta 1s quite stable for the same stock and thus we can
use historical data. We can estimate the beta as the sensitivity of a stock’s
return to the return on the market portfolio.
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Estimate beta ;
B R

We use historical return data to estimate beta. What are the problems with 1t?
® Problems

[0 We assume beta is stable, but it may vary over time.
[0 The sample size on historical data may be inadequate.
[0 Betas are influenced by changing financial leverage and business risk.

® Solutions

[0 Problems 1 and 2 can be moderated by more sophisticated statistical techniques.
[0 Problem 3 can be lessened by adjusting for changes in business and financial risk.
[0 Look at average beta estimates of comparable firms in the industry.
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Stability of beta L

®Most analysts argue that betas are generally stable for firms remaining in
the same industry.

®That 1s not to say that a firm’s beta cannot change. Beta can changes due
to:

CIChanges in product line
CIChanges in technology
CIDeregulation

CIChanges in financial leverage
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Financial Leverage and Beta #A :
T

®Financial leverage is the sensitivity to a firm’s fixed costs of financing.
It can be measured using debt-to-equity ratio or debt-to-asset ratio.

®Financial leverage always increases the equity beta relative to the asset
beta:

Debt Equity
. X ﬂDebt + .
Debt + Equity Debt + Equity

ﬂAsset =

X ﬂEquily

] Debt beta can be assumed to be zero as return on debt does not vary with
stock market return.

] Asset beta is measured from the asset side, has noting to do with the capital
structure. It is usually fixed across an industry.
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Financial leverage and beta: Example x

Consider Grand Sport, Inc., which 1s currently all-equity financed and has a
beta of 0.90. The firm has decided to lever up to a capital structure of 50%
debt to 50% equity. Since the firm will remain in the same industry, its
asset beta should remain 0.90. However, assuming a zero beta for its debt,
its equity beta would become twice as large:

1
1+ 1

ﬂAsset =0.90 =

X ﬂEquily

Brouiy = 2 % 0.90 =1.80
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Stock valuation: Recall :
B R

Assume that dividends will grow at a constant rate, g, forever, i.e.,
Div, =Div (1+g)
Div, = Div,(1+g) =Div,(1+g)’
Div, =Div,(1+g) =Div,(1+ g)’

Since future cash flows grow at a constant rate forever, the value of a
constant growth stock 1s the present value of a growing perpetuity:

p — DIV, pd  Note: Not Divg!
0 R_g
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Cost of equity: Dividend discount method , -

T
Rearrange: R = % +g

®We can recover the expected return on a single stock using information on
dividend and current stock price.

®The expected market return can be calculated using the aggregate dividend
and prices.

® , is the dividend payout in next period.
® s the expected return on a stock.
® ¢ 1s the constant growth rate on dividend.

® P is the current stock price.
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Comparison between CAPM and DDM s

®The DDM 1s an alternative to the CAPM for calculating a firm’s cost of
equity.

®The DDM and CAPM are internally consistent, but academics generally
favor the CAPM and companies seem to use the CAPM more consistently.

®The CAPM explicitly adjusts for risk and i1t can be used on companies that
do not pay dividends.
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Project risk and firm Risk 2

>

SML

Project IRR

Incorrectly accepted negative
«— NPV projects

RF + IBFIRM (EM - RF)

Incorrectly rejected positive
NPV projects

Hurdle rate

W w%r

Fy

> Firm’s risk (beta)
Drimm
The risk of a project can be different from the risk of the overall firm. A

firm that uses one discount rate for all projects may over time increase the
risk of the firm while decreasing its value.
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Project risk and firm risk: Example :
S

Suppose the Conglomerate Company has a cost of capital, based on the

CAPM, of 11.1%. The risk-free rate 1s 2%, the market risk premium 1s 7%,
and the firm’s beta 1s 1.3.

11.1%=2%+1.3 X 7%
This 1s a breakdown of the company’s investment projects:
1/3 Automotive Retailer = 2.0

1/3 Computer Hard Drive Manufacturer f= 1.3
1/3 Electric Utility = 0.6

When evaluating a new electrical generation investment, which cost of
capital should be used?
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Project risk and firm risk: Example .
.

SML
16.0% : .
é Investments in hard drives or auto
E 11.1% retailing should have higher
'% L/ E— discount rates.
£ 6
> Project’s risk ()

0.6 1.3 2.0

R=2%+0.6X%(7%)=6.2%

6.2% reflects the opportunity cost of capital on an investment in
electrical generation, given the unique risk of the project.
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Cost of debt 2

® When a firm 1ssues debt, the cost 1s coupon payment or the required interest rate.
For corporate bond, YTM is a good proxy.

®The data can be obtained from the dealer or the OTC bond market. Remember
use the current yield, not the historical one.

®Cost of debt 1s easier to estimate than cost of equity. But we need to adjust for
the tax deductibility of interest expense

After-tax cost of debt = (1- Tax rate) * Borrowing Rate
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Cost of preferred stock :
- .

®Preferred stock pays a constant dividend 1n perpetuity, but do not share
the capital gain. It thus do not dilute the ownership of old shareholders.

®The cost to a firm i1ssuing preferred stock 1s just the dividend payment. It
1s more similar to bonds than to common stock.

® The price of preferred stock 1s equal to the coupon paid divided by the
current required return. Rearranging, the cost of preferred stock 1is:

R,=C/PV
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Weighted Average of Cost of Capital #* >

After we obtain the cost of equity and debt, a firm’s overall cost of capital
can be represented by the weighted average cost of capital (WACC) :

RWACC ].Equlty X REquz Debt X RDebt X(l - TC)
Equity + Debt / Equity + Debt

Ryycc= S+—B X Rg+ S+ B X Rp X(1-T¢)




Copyright © Tao Yuan

Firm valuation with WACC 0

®The value of the whole firm is the present value of expected future free
cash flow discounted at the WACC.

CF, CF, CF, R
PV, = - - te TR

¢ L+ RWACC (l T RWAC‘C)7 (l T RWACC)

WACC )
®To find equity value, subtract the value of the debt from the firm value.

®The market value of debt 1s much more stable than equity, we can use 1ts
book value approximately.
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Firm valuation: Example ]

®Good Food 1s seeking to acquire the Happy Meals. The discount rate and
cash flows should be based on which company?

® Good Food has $4 billion in market valued debt and $2 billion in market
valued common stock. Its tax rate i1s 20%. It has estimated its cost of debt
as 5% and cost of equity as 10%. The WACC can be calculated as

Financial

Component Market Values  Weights Cost of Capital Weighted Average

Debt $4 billion 2/3 5%(1—.2) = 4% 2/3 X 4%
Equity $2 billion /3 10% /3 X 10%
$6 billion 6% = the weighted

average cost of capital
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Firm valuation: Example ’
- .

Happy Meals expects its EBIT to grow 10% a year for the next five years.
Increase 1n net working capital and capital spending are 24% of EBIT.
Depreciation will be 8% of EBIT. The perpetual growth rate in cash flow
after five years 1s 2%.

Year

Earnings before inter- 150 165 181.5 199.7 219.6
est and taxes (EBIT)

— Taxes (20%) 30 33 36.3 39.9 43.9
= Earnings after taxes 120 |32 145.2 159.8 1757
+ Depreciation 12 13.2 14.5 |6 7.6
— Capital spending 36 39.6 43.6 47.9 52.7
— Increases in net 36 39.6 43.6 47.9 52.7

working capital

= Net cash flows (CF) 60 66 72.6 199 87.8
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Firm valuation: Example ’
- .

Since the perpetual growth rate 1n cash flow after five years 1s 2%, the
terminal value at year 5 of Happy Meals 1s:

Terminal Value=87.8x 1.02/(0.06-0.02)=2,238.9

The value of Happy Meals is:

_ $60 $66 $72.6 = $799 = $87.8 = $2,238.9
PVE™ 106 (1.06)2 T (1.06)? ] (1.06)* i (1.06)° 4 (1.06)°

= $1,978.2



