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m T'he Efféct of Financia

i re
Payout Policy and Capital Structu

IL vérage in a Competitive Tax-Free Economy
e v

to find the combination of securities that has the

mi ea '
mbination that maximizes the markeF value of gy, tegt 3
check whether a policy that maximizes the & N

i —the €O
appeal to investors
tackling this problem; we S;?;elg s

.0 securities also Max1
flrrEe:st D and E denote the market values O v
Mining Company. Wapshot's 1,000 shares sell 10
(=]

g of
f the outstanding debt and equity of th
r $50 apiece. Thus, = Wapshm

E=1,000x50= $50,000

Wapshot has also borrowed $25,000, and s0 V; the aggregate market value of o, W
I,

outstanding securities, is
V=D + E=$75,000

Wapshot's stock is known as levered equity. Its stockholders face t-he benefits ang :
financial leverage, or gearing. Suppose that Wapshot “levers up” still further by b0rrowv0f
he proceeds out to shareholders as a specia e i

an additional $10,000 and paying t : ! : _ i
$10 per share. This substitutes debt for equity capital with no impact on Wapshot's g, .

What will Wapshot’s equity be worth after the special dividend is paid? We It g

unknowns, E and V:
25,000
0ld debt $ } e
New debt $10,000
£y 1=l
Firm value Y

If V is $75,000 as before, then E must be V — D = 75,000 — 35,000 = $40,000. Stockholé
ers have suffered a capital loss that exactly offsets the $10,000 special dividend. Butif ¥
increases to, say, $80,000 as a result of the change in capital structure, then E = $45,000 and
the stockholders are $5,000 ahead. In general, any increase or decrease in V caused by a shift
in capital structure accrues to the firm’s stockholders. We conclude that a policy that maxi
mizes the market value of the firm is also best for the firm’s stockholders.

This conclusion rests on two important assumptions: first, that Wapshot’s shareholders @
not gain or lose from payout policy and, second, that after the change in capital structi® e
old and new debt are together worth $35,000.

Payout policy may or may not be relevant, but there is no need to repeat the discussion (.)f
C.hapter 16. We need only note that shifts in capital structure sometimes force important [
sions ab'out payout policy. Perhaps Wapshot's cash dividend has costs or benefits that sho
be considered in addition to any benefits achieved by its increased financial leveras®

Qur second assumption that old plus new debt ends up worth $35,000 seems innoct””
But it could be wrong. Perhaps the new borrowing has increased the, risk of the 0 bondsc'
'Ifthe holders of old bonds cannot demand a higher rate of interest to compensal® Vi dls
mc.reased risk, the value of their investment is reduced. In this case, Wapshot's shole f«‘)l;e{s
532}11 :rt1 gtl;z'expense of the holders of old bonds even though the overall value of the 1Y w

any ™

But this anticipates issues better left to Chapter 18. In this chapter, we assumé that

issue of debt has no effect on the market value of existing debt \




Chapter 17 Does Debt Policy Matter?

odig"a"i and Miller
Er,ter ¢ that the financial manager would like to find the combination of securities that
A0S ?cce ihe value of the firm. How is this done? MM’s answer is that the financial man-
1“‘1 “’“mlzeld (55 worrying: In a perfect market any combination of securities is as good as
S oF ne value of the firm is unaffected by its choice of capital structure.'
| womer. T <ee this by imagining two firms that generate the same stream of operating income
ou a0 aly in their capital structure. Firm U is unlevered. Therefore the total value of its
o ' ferios the same as the total value of the firm Vy,. Firm L, on the other hand, is levered.
equifz’alu‘é of its equity 1S, therefore, equal to the value of the firm less the value of the debt:
The
£ 7 VL [‘hinlli which of these firms you would prefer to invest in. If you don’t want to take
iy ou can buy common stock in the unlevered firm U. For example, if you buy 1%
nares, your investment is 0.01V, and you are entitled to 1% of the gross profits:

|
|
|
I
i

sk, ¥
uch 75
ofﬁfmUSS

Dollar Investment Dollar Return

0.01Vy 0.01 X Profits

are this with an alternative strategy. This is to purchase the same fraction of both

Now comp : : ;
d the equity of firm L. Your investment and return are then:

{he debt an:

Dollar Investment Dollar Return

0.01D, 0.01 X Interest :
0.01E, 0.01 X (Profits — interest) |
0.01(D, +E}) 0.01 X Profits ‘
= 0.01V,

e o

Both strategies offer the same payoft: 1% of the firm’s profits. The law of one price tells us
that in well-functioning markets two investments that offer the same payoff must have the
same price. Therefore, 0.01Vy must equai 9.01V;: The value of the unlevered firm must equal
the value of the levered firm.

Suppose that you are willing to run a little more risk. You decide to buy 1% of the out-
standing shares in the levered firm. Your investment and return are now:

i Dollar I_hVeftrffe’n :

0.01E, 0.01 X (Profits  interest)
= 0.01(V,-Dy)

Again, there is an alternative strategy. This is to borrow .01D; on your own account and
Purchase 1% of the stock of the unlevered firm.? In this case, your strategy gives you 1% of

N
E Modiol:. -
j ﬁzdigh(‘;z‘ and M, H, Miller, “The Cost of Capital, Corporation Finance and the Theory of Investment,” American Economic
Ding, 3o Jﬂt‘;31952§),. Pp. 261-297. MM’s basic argument was anticipated in 1938 by J. B. Williams and to some extent by David
“Cogt of t‘ ‘Wlll‘lams, The Theory of Investment Value (Cambridge, MA; Harvard University Press, 1938); and D. Durand,
g :tlild Equity Funds for Business: Trends and Problems of Measurement,” Conference on Research in Business Finance
e onal Bureau of Economic Research, 1952, pp. 215-262).

TTOW on your own account, you might be able to lend .01 Dy less than you currently do. The effect is the same.

2 e Ym'k.'
er th,

453 |——.\‘



Part Five

BN R e
| d capital Structure

Payout Policy an
. ur loan equal
put you have to pay inggrest Otn 3]1? are: e n the intg
the profits from Vo otal investment and net retl : Tey i

is paid by firm L. Your ¢

Dollar Return

Dollar Investment
—0.01 X Interest

-0.01D;
Borrowing 0.0V 0.01 X Profits
Equity 001(Vy-D) 0.01 X (Profits — interest)
Total ' T

-

off: 1% of profits after interest, Ty,
: trategies offer the same pay L Crefoy
;:gzls[tlr’n:r?tt: ns1u:t hive the same cost. The investment 0.01(Vy — Dp) must equg) 0-01(1’? b;m
-9
and Vyy must equal V. - f risk-averse chickens
ther the world 18 full of r1s Or Venturegy . .
It docs not matter whe levered firm U must be equal to the vallr;;eolons'

the value of the un ;
All would agree that the r lend on their own accoypt On the b
§

. i an borrow O

levered firm L. As long as investors C : _
: “ » of any changes in the firm’s can; b

terms as the firm, they can “undo” the effect y g Capita] Sty

This is how MM arrived at their famous proposition 1: “The market value of any fipy, sing

pendent of its capital structure.”

The Law of Conservation of Value

MM’s argument that debt policy s irrelevant is an application of an astonishingly simpl, idey
If we have two streams of cash flow, A and B, then the present value of A + B is equal to g,
present value of A plus the present value of B. That’s common sense: If you have a dollar
your left pocket and a dollar in your right, your total wealth is $2. We met this principle of
value additivity in our discussion of capital budgeting, where we saw that the present valye of
two assets combined is equal to the sum of their present values considered separately.

In the present context, we are not combining assets but splitting them up. But value add:
tivity works just as well in reverse. We can slice a cash fiow into as many parts as we like; the
values of the parts will always sum back to the value of the unsliced stream. (Of course, we
have to make sure that none of the stream is lost in the slicing. We cannot say, “The value of
a pie is independent of how it is sliced,” if the slicer is also a nibbler.)

This is really a law of conservation of value. The value of an asset is preserved regardless
of the nature of the claims against it. Thus proposition 1: Firm value is determined on e
left-hand side of the balance sheet by real assets—not by the proportions of debt and equiy
securities issued to buy the assets.

The simplest ideas often have the widest application. For example, we could apply the law
of conservation of value to the choice between raising $100 million by issuing preferred sto%
common stock, or some combination. The law implies that the choice is irrelevant, assumls
perfec.t capita.I markets and providing that the choice does not affect the firm’s investm.ent a".d
Qperatlng policies. If the total value of the equity “pie” (preferred and common combﬂ{ed .
fixed, the firm’s owners (its common stockholders) do not care how this equity pié i SI 1

The law also applies to the mix of debt securities issued by the firm. The choices of loté
e s oot i

Combining auset ang 211‘ should have no effect on the overall value of the ﬁégl;,ot affect
investors’ choices, WE splitting them up Wl.ll not affect values as long as they o il
e b en we sl?owed tl?at capital structure does not affect choice: el

at both companies and individuals can borrow and lend at the sam° in e

rate of interest, As Jop is is 50, indivi g
ate of interest, g as this is so, individy any chang
firm’s capital TR als can undo the effect of any

vertiblé
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debt is not risk-free and fir

o orate : ms cannot e i :

i ¢ » ament security. 3B beople’s initil S with rates of interest
pl et0d overt L a natural mistake, b ial reaction is that this alone invali-
Prla . proposmon- €, but capital structure can be irrelevant even

1S riSKY' 2

B2 bt 38 orrows money, 1}: d"e; not guarantee repayment: It repays the debt in full

gsset : LDt than the debt obligation. The shareholders in the company

fits = Jimited liability.

- uals wpuld like to borrow w_1th limited liability. They might, therefore, be

Jopdy ? prgmlllm for levere.d shares if the supply of levered shares were insufficient
‘ But there are hter.ally thousands of common stocks of companies that

nlikely that an issue of debt would induce them to pay a premium for

’{‘;f“a cOInP S are wor

o

ir neees:
grefore, 1115 u

éxample of proposition 1

ﬂ i SPO" jmove is reviewing its capital structure. Table 17.1 shows its current posi-
The e R loverege a'nd all the operating income is paid as dividends to the
7 :‘Jon stockholders e SFIH .that tl.lere are no taxes). The expected earnings and
ot ® - hare are $1.50, but this figure is by no means certain—it could turn out to i
an $1.50. The price of each share is $10. Because the firm expects to produce

= orless th ok :
el siream of earnings in perpetuity, the expected return on the share is equal to the
50/10.00 = .15, or 15%.

ﬂ) + o -price ratio, 1
k s, Macbeth, the firm’s presi
:ﬁe company had equal proportions 0

' interest rate of 10%

dent, has concluded that shareholders would be better off
f debt and equity. She therefore proposes to issue
53000 of debt at an and use the proceeds to repurchase 500 shares. To
onort her proposal, Ms. Macbeth has analyzed the situation under different assumptions
@@operating income. The results of her calculations are shown in Table 17.2.

oillustrate how leverage would affect earnings per share, Ms. Macbeth has also produced
17.1. The brown line shows how earnings per share would vary with operating income

) TABLE 17.1 Macbeth
Spot Removers is entirely equity-
financed. Although it expects

to have an income of $1,500 a
year in perpetuity, this income is
not certain. This table shows the
return to the stockholder under
different assumptions about
operating income. We assume no

1,000
$10
$10,000

f“‘iumber of shares
 Price per share
 Market value of shares

Outcomes‘
1,000 1,500

Operating income ($) :
1.00 1.50 2.00

15

Expected
outcome

taxes.

;1 create limited liability if the chose. ender could agree that borrowers ncedl to repay
assets of compan; ); al?,e wortl): more than a certain amount. Presumably individuals .don‘t enter into such
e they can obtain limited liability more simply by investing in the stocks of levered compamesl.l el
t if each investor holds 2 fully diversified portfolio- In Lhat.case he ?r she owns ah ily
oth debt and equity). But anybody who owns all the risky securities doesn't care about how

 securities.

In other words, the |
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)TABLE 17.2  Macbeth
movers is wondering

Spot Re

whether to issué $5,0
debt at an interest rate 0
and repurchase 500 sh
ble shows the return to

This ta

the shareholder under
assumptions about operating

income.

) FIGURE 17.1

Borrowing increases Macbeth’

share) when opera
and reduces EPS when oper

$1,000. Expected EPS rises

al Structufe

d capit

payout Policy an

500
er of shares
00 of Numb "
f 10% Price per ghare o
i Market value of shares o
t ’
Market value of deb o

different oat 10%

Intere:

Operating income ($) i

Interest ($) 0 500 1 500

Equity earnings %) 1 000 h; |

Earnings per sharé $ 0 . 3

Return on shares (%) 0 10 0 ;
Expected

outcome

i
3.00
_ Equal proportions
s EPS (earnings per debt and equity
ting income is greater than $1,000
ating income is less than g5l
1. 2. '
from $1.50t0 $ Expected EPS with
/ debt and equity
I PR
ﬁ Expected EPS
E with all equity
g
250 .
: |
é‘: ! All equity
£ |
& 1.00 |
I
]
I
:
0.50 - operating |
income !
1
I
I
0.00 | | '
500 1,000 1500 2000
Operating income, doliars
under the firm’s S !
The green line scllu()r\;zn;l?)nv;ef;ty financing. Itis, therefore, simply 2 plot of thedate” ??eﬁtlzﬂd
. . nings per share i ions 0
equity. It is, therefore, a plot of the data in Tabl‘:(;l;h; vary given eaui proper® e
hete ds on

Ms. Macbeth rea
sons T o
company’s income. If inco?rsl fpllowS, It is clear that the effect of leverag® =" i
e is greater than $1,000, the return to the equityho eris "




Magyg
'nVest

. hares ($) o

L : 2 Macbetpy

afl sinterestat 10% () 1 A

tw: earnings on investment (§) 0 :

rﬂ’w mon $10 investment (%) 0

| Re

aoe. If it is less than $1,000, the returp ig cedh
.epiﬁng income is exactly $1 000, iS poing ch 1everage. The retury i Unaffecteq
is 10%, which is exactly €qual to the jpy,

1l the markey value of the
TeSt rate oy ¢ '
‘therefore, boils down to what we think ap = deP ! e e deci
Jing income to be above the $1,000 brea

a y roS t " .
: : k-even point p Pects. Since WE expect
lders by going ahead with the $5,000 deps isSiia

"“d_,company must also sell for $10, 1

. ; Therefore, a sh
f Macbeth g
{ors {0 do anything that they could

are in the
0oes ahead and borrows,
10t do alread

it will not allow
¥> and so it will pot Increase valye”

| ain"cfél Risk and Expected Returns

oW the implications of MM'’s proposition 1 for the expected returns on Macbeth

Current Structure®

. Proposed Structure;
All Equity

Equal Debt and Equity. :
L 2.00

| Expected €arnings per share () 1.50

| Price per share ($) 10

| Expected return on share (%)

10

s by a change in the
: is exactly offset ‘ Yy
‘ i ected earnings stream hare (which for a p
2 haI}ge in thfﬁes)élc))unted. The expected return on th;of% Gt b
%@at;nmgs o pnce ratio) increases from 15% to 20%.
0 the earnings—
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Part Five

Payout Policy and Capital Structure

return on Macbeth’s asset’s ry is ‘ec';ule to the Xpecteq
t value of the firm’s securities: Pergg, ;
%

The expected
divided by the total marke
expected Operating incop,

=Try=
Expected return on assets =ry market value of a]] SeCurfieg

We have seen that in perfect capital markets the company’s borrovaing decisio,
either the firm’s operating income or the total market value of its Securitieg Ogg o |
borrowing decision also does 1ot affect the expecteq return on the firm’g asset eref%tehq |
Suppose that an investor holds all of a company’s debt and all of jtq €quity, i | ¥
is entitled to all the firm’s operating income; therefore, the expected refyr, On the ps i“V°Slor
j Oy,
JUSEF';‘; expected return on a portfolio is equal to a weighted average of the expe ly
on the individual holdings. Therefore, the expected return on a portfolio consig rfted ret“ms 1
firm’s securities is Sofy,

Expected return on assets = (proportion in debt X expected return op g,
+ (proportion in equity X expected retury on

B ) L S
= (5rEm) * (peE)
This formula is, of course, an old friend from Chapter 9. The overall expected repy . :
called the company cost of capital or the weighted-average cost of capital (WACQ), i

We can turn the formula around to solve for 75, the expected return to equity for 5 leverg
firm:

t)
Equity)

Expected return on equity = expected return on assets
+ (expected return on assets — expected return on de

!
X debt-equity ratio

rE=Tat (VA—’D)%

Proposition 2

This is MM’s proposition 2: The expected rate of return on the common stock of a levered fim
increases in proportion to the debt—equity ratio (D/E), expressed in market values; the rae f
increase depends on the spread between ry, the expected rate of return on a portfolio of all te
firm’s securities, and rp, the expected return on the debt. Note that r;; = r: if the firm has nodé.

We can check out this formula for Macbeth Spot Removers. Before the decision to boro¥

_expected operating income

FrE=Ty4 = o
market value of all securities
el 50008
= 10000 15, or 15%

4 o, _ It
If the firm goes ahead with its plan to borrow, the expected return on asseis 3 1S still 15%b
the expected return on equity is

TE= 1o+ (g =rp)2

=15+ (15 = .10)2290 _ 20, or 20%
5,000

3

¢ is
.. o the fir?
as unlevered, equity investors demanded a return of ry. Whet
ire a premium of (r4 — rp)D/E to compensate for the extra risk.




4 Financial If operating income o112 FL =
A7 cesthe risk of SeESSAN NEOmE Blsfrom to
£ o : 3 2
l ";',es. 61,000 drop No debt: Earnings per share $1.50
;.._5!1. income fedlfce.s Return (re) 15%
find " are by $1with all- {500, gepy. Earni
PEre ut by $2 with o Rerdhare 2200

G ancing:

@ 20%
2 ‘. p bt'

Return (r)

' proposition 1 says thatf financial leverage has no effect op shareholders’ wealth.
MM'ﬁo 02 58YS that.the rate of return they can expect to recejve on their shares increases
| mp"sl \s debt-equity ratio increases. How can shareholders be indifferent to
g1 it increases expected return? The answer is that an

: Ww:ffset by an increase in financial risk and therefore i

,of@um ' qee financial risk at work in our Macbeth example. Compare the risk of earnings

Ypﬂ i Table 17.2 versus Table 17.1. Or look at Table 17.4, which shows how a shortfall
'd ing income affects the _paygff to the shareholders. If the firm is all-equity-financed, a
4 el $1,000 ip the operating income reduges th.e return on the shares by 10 percentage
£ ¢ If the firm issues rlsk-ffee fiebt with a fixed interest payment of $500 a year, then a
‘ Pl?inc of $1,000 in the operating income reduces the return on the shares by 20 percentage
¢ Tnother words, the effect of the proposed leverage is to double the amplitude of the
e in Macbeth’s shares. Whatever the beta of the firm’s shares before the refinancing, it
| wul T be twice as high afte_rward.

: Now you can see why investors require higher returns on levered equity. The required
- simply rises to match the increased financial risk.

increased
Y Increase in expected return
n shareholders’ required rate

|everage and the Cost of Equity
Consider a company with the following market-value balance sheet:

Asset value $100 | Debt(D) $33.3 atrp=7.25%
Equity (£) $66.7 atrg=15.5%
. Asset value $100 | Firm value (V) $100

- adan overall cost of capital of
- ry=rpD/V+rg E/V
S = (7.25 X 33.3/100) + (15.5 X 66.7/100) = 12.75%

- lthefirm s considering a project that has the same risk as the firm’s existing business, the
\ 9aopiatediscount rate for the cash flows is 12.75% the firm’s cost of capital.

Suppose the firm changes its capital structure by issuing more debt and using the proceeds
g l"l'ep!l,rchase stock. The implications of MM’s Proposition 2 are shown in Figure 17.2. The
“iedreturn on equity increases with the debt-equity ratio (D/E).® Yet, no matter how much

g, he firm's ety ratio (D/V) of .333 corresponds to a debt-equity ratio (D/E) of .333/.667 = .5. Figure 17.2 shows that the
T on equity is 15.5% when the debt-equity ratio = .5.

Chapter 17 Does Debt Policy Matter?

Change
-$1.00
—10%
-$2.00
—-20%




—l T

= expected returnon equity
E
20
-------------------- . e rnon assets
=7 : r,,—expectedretu
€ : e
2
: .
3 :
g 101 i
e e
51 = re?tum on debt
0 W. : do5tin sy
4 04 05 06 0.7 08 09 1 11 12 13 14 15 16 17 18 19 2

0 01 02 03
Debt-equity ratio, D/E

at if debt is risk-free, the required return on

' FIGURE 17.2 MM proposition 2 predicts th
equity rg increases linearly with the debt-equity ratio, but the return on the package of debt and

equity does not change

the firm borrows, the required return on the package of debt and equity, r4, remains constayt
at 12.75%. How is it possible for the required return on the package to stay constant when the

required return on the individual securities is changing? Answer: Because the proportions
of debt and equity in the package are also changing. More debt means that the cost of equiy
increases but at the same time the proportion of equity declines.

In Figure 17.2, we have drawn the rate of interest on the debt as constant no matter how much
the firm borrows. This is not wholly realistic. It is true that most large, conservative companies
could borrow a little more or less without noticeably affecting the interest rate that they pay.
But at higher debt levels, lenders become concerned that they may not get their money back,
and they demand higher rates of interest to compensate. Figure 17.3 modifies Figure 17210
account for this. You can see that as the firm borrows more, the risk of the debt slowly increases.
Proposition 2 continues to predict that the expected return on the package of debt and equity
does not change. However, the slope of the rg line now tapers off as D/E increases. Why? Essetr
tially because holders of risky debt begin to bear part of the firm’s operating risk. As the firm
borrows more, more of that risk is tr:

Let’s assume that the firm issues an additional $16.7 of debt and uses the
$16.7 of its equity. The revised market-value balance sheet has debt of $50 rather t

ansferred from stockholders to bondholders.
cash to repurchas®

han $333

Assetvalue $100 Debt (D) $50
Equity () $50

Assetyvallie $100 | Firmvalue (V) $100
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D FIGURE 17.3
If leverage increases, the
risk of the debt increases
and debtholders demand
a higher interest rate. As

lenders take on the extra
risk, the expected return

on equity increases more
slowly. MM’s proposition F
2 continues to predict that |
the expected return on the |
package of debt and equity
is unchanged.

re= expected return on equity

1= expected return on assets

p= expected return on debt

. T 1 T T T T T T T T T T
01 02 03 04 0506 07 0809 1 1112 13 1.4 15 16 1.7 1.8 19 2 I
Debt-equity ratio, D/E 7

‘package of debt and equity. Therefore, if investors required a return of 12.75% on
1l package before the refinancing, they must require a 12.75% return on the firm’s
erward.

gh the required return on the package of debt and equity is unaffected, the change
ncial structure does affect the required return on the individual securities. Because the
pany has more debt than before, the debtholders are likely to demand a higher interest ,
Suppose that the expected return on the debt rises to 8%. Now you can write down the

uation for the return on assets:

rA=rD%+rE‘—E/

(8.0x5—0) " (rExi =12.75%

|
ange in financial structure does not affect the amount or risk of the cash flows on the !
|
|
[
|
%
|

thou

100 100

the return on equity gives rg = 17.5%.
g the amount of debt increased debtholder risk and led to a rise in the return that

; 1S required (r, rose from 7.25% to 8.0%). The higher leverage also made the equity
"and increased the return that shareholders required (rg rose from 15.5% to 17.5%).
ztl'3-"‘"‘Wefighted—zawerage return on debt and equity was unchanged at 12.75%:

4 =_rD%+rE€

= 50 S0\ _ 12.75%
= (8.0x 100) + (17.5 x 100) b
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Payout Policy and Capital Structure

cided instead to repay all its debt and to replace j;
Wi

Suppose that the company de hold
that case, all the cash flows would £0 €0 e equsl;y S [1° corpany Cost ()lft “Quiy,

and rg would also be 12.75%. Capital,':"

&

would stay at 12.75%,

How Changing Capital structure Affects Beta

We have looked at how changes in financial structure affect expected refurn, Loy,

at the effect on beta. ; ' S noy, g
The stockholders and debtholders both.recelve a share of the firm’s cash flgy,

bear part of the risk. For example, if the firm’s assets turn out to be Wworth]ess, ¢ Se’ ang

no cash to pay stockholders or debtholders. Bl:lt debléholders usually bear much e, re_

stockholders. Debt betas of large firms are typically in the range of 0 to .26 sk gy
If you owned a portfolio of all the firm’s Sfecurities, you wouldn’t share the ca

with anyone. You wouldn’t share the risks with anyone either; you woulg Bead t;h floy

Thus, the firm’s asset beta is equal to the beta of a portfolio of all the firm’ d;l? a, |

ang

boy
i

its equity. il ;
The beta of this hypothetical portfolio is just a weighted average of the debt anq eq
Uity

betas:
D
Ba = Prortotio = Ppy; + ﬂE‘_l;

Think back to our example. If the debt before the refinancing has a beta of .1 and the equity

has a beta of 1.1, then
533 66.7
=(.1x=== 1.1 x—) =.767
ba (1><100)+( 100
What happens after the refinancing? The risk of the total package is unaffected, but both the
debt and the equity are now more risky. Suppose that the debt beta stays at .1. We can work

out the new equity beta:
Pa= ﬁportfoh’o = ﬂD% np f*:’kE‘—E/

50 30
T67 = [ 1 X=— ol A
( *100) " (ﬂEx 100)
Solve for the formula for fz. You will see that it parallels MM s proposition 2 exactly:

Be=Pa+ Ba—PBp)D/V=.767+ (.767 — .1)(50/50) = 1.43

g. Financial lever
p the

Our example shows how borrowing creates financial leverage or gearin
age does not affect the risk or the expected return on the firm’s assets, but it does push u
risk of the common stock. Shareholders demand a correspondingly higher return because .
this financial risk. You

You can use our formulas to unlever betas—that is, to go from an observed fg Pa el
have the equity beta of 1.43. You also need the debt beta, here .1, and the relative mar

values of debt (D/V) and equity (E/V). If debt accounts for 50% of overall value V; ch

unlevered beta is
i 50 50
=(.1 x— ; = =767
Ba ( 100)+(143><100)

ore
{ increase® "s]l les
S ,
ges in int ot T

ﬁ » >
Debt betas are often close to zero but can move into positive territory for two reasons. First, if the risk of def;:ul
cond, chang ’
mar
s on the SIOCk'[os and early

tes in the |

the firm’s business risk is shifted to lenders. Thus, “junk” debt issues typically have positive betas. Se
can affect both stock and bond prices, creating a positive correlation between returns on bonds and return
second reason is most important when long-term interest rates are unusually volatile, as in the United Sta

1980s.
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