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CAPITAL STRUCTURE [Chapter 15 and Chapter 16]
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[. Introduction
Capita Structure Policy involves atrade-off between risk and return

1) Using more debt raises the riskiness of the firm'’s earnings stream.

2) However, ahigher debt ration generaly leads to a higher expected rate of return.

O Higher risk tends to lower a stock price, but a higher expected return raisesiit.

O Therefore the optimal capital structure strikes a baance between risk and return
S0 asto maximize afirm’s stock price.

O We focus on impact of capita structure changes on the:
1) vdueof thefirm
2) vaue of exiging bonds

- MISCELLANEQOUS : IN THIS SECTION, S=E AND D=B AND
USED INTERCHANGABLY.
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[I. Capital Structure & Firm Value WITHOUT Taxes

A. Modigliani and Miller Propogtion | [without taxes]

O Thevaueof the firmis unaffected by its choice of capital structure under perfect
capital markets.

Note: Perfect capital markets - no taxes, no transaction costs, no bankruptcy costs,
investors can borrow and lend at same rate as firms, free accessto dl information,
etc.

1. Arbitrage proof

- Assume two firms have identica assets that produce the same stream of operating
profit and differ only in their capitd sructure.

Firm U isunlevered (i.e.,, no debt): Vy = By

Firm L islevered (debt) VL=E +D_
Inv. Strategy #1 Inv. Strategy #2
O Buy 10% of B O Buy 10% of By & Borrow 10% of D
$lnv. $ Return $lnv. $ Return
0.1 0.1(profit-interest) 0.1Fy 0.1(profit)
-0.1D. -0.1(interest)
Total 0.1(V_.-D.) O.1(profit-interest) 0.1(Vy-DL)  0.1(profit-interest)

2) Proof adso worksif two strategies are;

1] Purchase 10% of unlevered firm's equity
2] Purchase 10% of levered firm's equity & lend 10% of Dy (or buy 10% of
levered firm's debt)



Capital Structure [CHAP. 15 & 16] -3

B. Modigliani and Miller Propogtion Il [without taxes)

O The expected rate of return on the common stock of alevered firm increasesin
proportion to the debt equity ratio.
[ The expected r.of.r on stock = the cost of equity = the required return on equity]

O Even though leverage does not affect firm value, it does affect risk and return of
equity.

O In other words, the firm’'s overal cost of capita cannot be reduced as debt is substitute
for equity, even though debt gppears to be chegper than equity. Thereason for thisis
that, as firm adds debt, the remaining equity becomes more risky. Asthisrisk rises,
the cost of equity rises as aresult [why?, you knew thisdready]. Theincreasein the
cogt of remaining equity offsets the higher proportion of the firm financed by low-
cost debt. Infact, MM prove that the two effects exactly offset each other so that
both the value of the firm and the firm’s overal cogt of capitd are invariant to
leverage.
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B. Modigliani and Miller Propostion Il [without taxes] --- Continued
1. Leverage and required return (SML)
rg=rs+(ry - 1) bg
Subgtitute:

(Dbg=b, + gi—g [b,- b

@ra=ri+(ry-rb,
QR rg=ri+(ny-r) by

Srmplify:

_ 0
lg=rp+t % [ra - 1gl

Proof (for the curious only):

rg=r.+(ry - r) bg
O subsiituting b= b, + g% [b,- bl
=1+ (- ) by + B2 [0, - byl

O using digtributive property
= [+ (- 1) D)+ B2 [ 1) Dy - (g~ 1) by
O substituter, =r, + (ry, - 1) b ,; add and subtract r,
=t B2 [0+ (- 1)b,) - (1 (- ) by)
O substitute: 1y =1, +(ry -r,) b, andr, =1, +(ry, - 1) by

_ 0
=rat EB[rA-rD]

O

As debt (B) increases, required return on equity (S) increases
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- The expected return on a portfolio is equa to aweighted average of the expected returns on
the individua holdings. Therefore the expected return on a portfolio conssting of debt and
equity is
e B 0,2 S o)
r.= X, =+ A+
" "€B+S °g éB+S g
From this equation, we can obtain the same relationship.

_ 0
fs=rp + % [ra - 1ol

O M&M Proposition |1 Without Cor porate Taxes

- The company cost of capita isaweighted average of the expected returns on the debt and
equity.

- The company cost of capita = expected return on assets.

- We know that changing the capital structure does not change the company cost of capitd. [
but the changing the capital structure does change the required rate of return on individua
securities ]

- Asthe leverage increases, the risk of debt increases.
Thus, debtholders require a higher return on debt.
O Explain the expected return on debt.
O Herethefirm's bonds are assumed to be risk free at lower level of debt.

- The expected return on equity increases linearly as debt equity ratio increases.
O Explain the expected return on equity
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[11. Capital Structure& Firm Value WITH Corporate Taxes

A. BASICIDEA
The basic intuition can be seen from pie charts below.

debt
taxes

Unlevered Levered

- Assuming the two pies should be the same size, the vaue is maximized for the capitd
sructure paying the least in taxes.

- Wewill show that, due to tax system, the proportion of the pie allocated to taxesis
lessfor the levered firm than it isfor the unlevered firm.

O Thus, managers should choose ?
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B. M&M PROPOSITION I (WITH CORPORATE TAXES)
1. After-tax CF of firms (Assume perpetuity equd to EBIT)

a Pureequity firm [i.e., Unlevered]
ATCF =CFto SH
=EBIT(1-Ty)

b. Firm with debt and equity in capita Structure(i.e., Levered]
ATCF =CF paidto §H + CF padto B/H
= EBIT(1-T) + rgBT:

- Note: Aslong as the firm expects to be in a positive tax bracket,
we can assume that rgBT. has the same risk asthe interest on debt.
Thus, its vaue can be determined by discounting &t r.
Assuming that CF are perpetud, the present value of the tax shidd isBT

2. After-tax vdue of firms

EBIT (1- T
vy EBTA-T)
;

wherer,, = after-tax risk adjusted discount rate for al equity firm

EBIT (1- T
v - EBT(-T)

rU

+ BTC :VU + BTC

O M&M Proposition | With Corporate Taxes
- EXAMPLE

The UH company is evaluating two financing plans under the following conditions.
B The expected EBIT is $1 Million.
B The cost of debt is 10% for both plans
B The corporate tax rate, T, is 34%.
B Unlevered firms in the same industry have a cost of capital of 20%

Question )
What is the difference of total CFs under two financing plans? [$ 136,000]
Where does this difference come from?
What is the value of the firm under each of the financing plan?
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C. M&M PROPOSITION Il (WITH CORPORATE TAXES)

- M&M Propasition 11 under no taxes podits a positive relationship between the expected
return on equity and leverage. This result occurs because the risk of equity increases with
leverage. The sameintuition also holdsin aworld of corporate taxes. The exact formula
iS

fs=r,+ % [Fa - 1p] [1-Tq]

O M&M Proposition |1 With Corporate Taxes

- THE DERIVATION OF MM Il WITH CORPORATE TAXES. [OPTIONAL]

Given MM Proposition | under taxes, alevered firm's market vaue of balance sheet
can be seen as

Vy = Vdueof Unlevered Firm B = Deht
TcB = Tax Shidd S = Equity

Thevdue of the unlevered firm issmply the vaue of the assets without benefit
of leverage. The baance sheet indicates that the firm’s value increases by T.B
when debt is added.

The expected cash flow from left hand sde of balance sheet can be seen as
Vura+TcBrg

The expected cash flow to Stockholders and Bondholders can be seen as
Srs+ Brg

The eguation above reflects the fact that stock earns an expected return rs and
debt earns the interest rate rg

Because dl CFsare paid out as dividends in our no growth perpetuity modd,
the CFs going into the firm are equa to those going to stockholders and bondholders.
By equating two equations above, we obtain

_ @0 . )
[s=TIp + g;g [rA rD] [1 TC]
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V. Personal Taxes

Key O Sofar, we have considered corporate taxes only.
What if we include the persona taxes?

A. MILLER'S MODEL

& (1-Tc)A-Tg)0 B
- 1-Tg) o

where:

T, = Corporate tax rate
T Personal tax rate on equity income
T = Personal tax rate on regular income (including interes)

Proof

CFto SH = (EBIT - rgB)(1- T)(1- Ty

CFtoB/H =ryB(1- T))

O CFtoSHandB/H = (EBIT - rgB)(1- T)(L- T+ rgB(1- T,

(1-To)A - Ts)(':j
1-Tg) o

“EBIT(1-TO(1-T9 + rBB(l-TB)gi i

&R (1 - Te)( - T)O

SnceVy =
ry (AT) @
andB = rBB(l B TB)
rg(AT)

. & (1-To)d-Tg)d
O vi=vy+ g - LTl - Ts)0
1-Tg) o
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_ & (1-Tg)A-Ts)0
VisVurd - 0T 5

Cases 1; Tg=Tg
O V|_ =?
O Hence, theintroduction of persona taxes does not affect our vauation formula
as long as the equity income are taxed identically to interest &t the persond
lever.

Case2. (1-Tc)(1-Tg)=1-Tg
O V|_ =7
O Hence, thereisno gain from leverage at dl. In other words, the value of the
levered firm is equd to the value of the unlevered firm.

O Thislack of gain occurs because the lower corporate taxes for alevered firm
are exactly offet by higher persond taxes.

Case3. (1-Tc)(1-Ts)>1-Tp
C) V|_ =7?
O Inthiscase, V| < Vy. This happens because the persona tax rate on interest is
much higher than the persond tax rate on equity income. In other words,
the reduction in corporate taxes from leverage is more than offset
by the increase in taxes from leverage at the persond leve.
O Ex) Ts =50%, Ts=18%, Tc=34%

Reasons that taxes on equity income might be less than debt income [Ts< Tg]
1) The persond tax rulesfavored equity because the low tax rate on

capitd gains.
2) Thetaxeson the capita gains can be deferred until shares are sold.
Cased. (1-Tc)(1-Ts)>1-Ts
O V|_ =7
O Inthiscase, V. > V.
vaue of firm

VL >Vywhen?

Vu Vi =Vywhen?

V. <Vywhen?

0 Debt
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V. Costs of Financial Distress

Key O Financia distress occurs when promises to creditors are broken or honored with
difficulty.

Result O Investors know that levered firms may fdl into financia distress, and they worry
about it.
O That worry is reflected in the current market vaue of the levered firm's security.

Thus, the value of the firm can be broken down into three parts.

Vdue of thefirm =Vadueif unlevered + PV (tax shidd) - PV (codts of financid distress)

The firm’s debt-equity decision can be thought as a trade- off between interest tax shields and
the cogt of financia distress.

A. Direct Costs of Financia Distress
O Legd and adminidrative cods.

1. Bankruptcy - legd mechaniam by which creditors take control of firm
2. Bankruptcy costs - costs slemming from bankruptcy proceedings
3. Impact on firm vaue
O Since bankrupcy eats up the asset value, it has negative impact on firm vaue.

B. Indirect Codsts of Financia Distress

1. Impaired ability to run busness
O Bankruptcy hampers conduct with customers and suppliers. Sales are frequently
lost because of both fear of impaired service and loss of trust.

2. Codtsfrom S/H - B/H Conflict

a Examplesof conflict: risk shifting, underinvestiment in positive NPV projects,
dividends, increasing debt
[EXAMPLE : Underinvestment in postive NPV projects]
If there isasgnificant probability of bankruptcy, the stock holders will not
invest in pogitive projectsif the increase in value cannot prevent bankruptcy.

b. Response of bondholders: covenants, monitoring, convertible debt, higher interest
rates
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C. Cogsof Financid Didress & Frm Vdue

Key O Asincrease debt, chance of financid distressincreases O vaue of firm fals

Value of Firm

VL-VU + TCB
PV of Expected costs
of financial distress

V. = - - PV of costs of
L" YU * TeB ~ Bpiancial Distress

VL- VU




Capital Structure [CHAP. 15 & 16] -13

VI. Other Theoriesof & Issuesin Capital Structure Theory
A. Pecking Order Theory

1. Basic Idea: Asymmetric information affects the choice between internd and externa
financing and between new issues of debt and equity finanang.
O This leads to a pecking order.

2. Investment isfinanced with a certain order.
Internd funds. New issues of debt. New issues of equity.

3. Implications of Pecking Order [Read the contents on page 419]

VII. Empirical Evidence on Capital Structure
O No exact formulais available for evauating the optimal debt-equity [i.e., leverage]
ratio. Thus, we need to turn to evidence from the real world.

1. Most firms have low debt-equity ratio
O Itisdear tha firms do not issue debt up to the point thet tax shields are used up.
There must be limits to the amount of debt firms can issue.
2. Mog indentures include redtrictive covenants and provisions for monitoring
O Increasing debt to use the proceeds as a dividend is not possible.
3. Increases or decreasesin financid leverage have an effect on stock returns.
4. There are differencesin the capita structures of different industries.
O Firmsthat have high proportions of intangible assets and growth opportunities
tend to use less debt.
5. Hrmswith less-certain operating income will have a grester chance of experiencing
financid digtress and will issue less debt. [counter example : utility firms]
6. Thecogsof financid distress depend on the types of assets that the firm has.
O [firm with large investment in fixed assets V'S, firm with large investment in R& D]

VIIl. Questions Assigned

Chapter 15 : Q1 — Q5 and Q14 — Q21
Chapter 16 : Q1—Q6, Q11-Q14 and Q16— Q17



