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P
icking the R

ight P
rojects:

Investm
ent A

nalysis

A
sw

ath D
am

odaran
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F
irst P

rinciples

Invest in projects that yield a return greater than the m
inim

um
acceptable hurdle rate.
•

T
he hurdle rate should be higher for riskier projects and reflect the

financing m
ix used - ow

ners’ funds (equity) or borrow
ed m

oney
(debt)

•
R

eturns on projects should be m
easured based on cash flow

s generated
and the tim

ing of these cash flow
s; they should also consider both positive

and negative side effects of these projects.

C
hoose a financing m

ix that m
inim

izes the hurdle rate and m
atches the

assets being financed.

If there are not enough investm
ents that earn the hurdle rate, return the

cash to stockholders.
•

 T
he form

 of returns - dividends and stock buybacks - w
ill depend upon

the stockholders’ characteristics.
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W
hat is a investm

ent or a project?

A
ny decision that requires the use of resources (financial or otherw

ise)
is a project.

B
road strategic decisions
•

E
ntering new

 areas of business

•
E

ntering new
 m

arkets

•
A

cquiring other com
panies

T
actical decisions

M
anagem

ent decisions
•

T
he product m

ix to carry

•
T

he level of inventory and credit term
s

D
ecisions on delivering a needed service

•
L

ease or buy a distribution system

•
C

reating and delivering a m
anagem

ent inform
ation system
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T
he notion of a benchm

ark

Since financial resources are finite, there is a hurdle that projects have
to cross before being deem

ed acceptable.

T
his hurdle w

ill be higher for riskier projects than for safer projects.

A
 sim

ple representation of the hurdle rate is as follow
s:

H
urdle rate    =

 
R

iskless R
ate +

 R
isk Prem

ium

T
he tw

o basic questions that every risk and return m
odel in finance

tries to answ
er are:

•
H

ow
 do you m

easure risk?

•
H

ow
 do you translate this risk m

easure into a risk prem
ium

?
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W
hat is R

isk?

R
isk, in traditional term

s, is view
ed as a ‘negative’. W

ebster’s
dictionary, for instance, defines risk as “exposing to danger or hazard”.
T

he C
hinese sym

bols for risk, reproduced below
, give a m

uch better
description of risk

T
he first sym

bol is the sym
bol for “danger”, w

hile the second is the
sym

bol for “opportunity”, m
aking risk a m

ix of danger and
opportunity.
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T
he C

apital A
sset P

ricing M
odel

U
ses variance as a m

easure of risk

Specifies that a portion of variance can be diversified aw
ay, and that is

only the non-diversifiable portion that is rew
arded.

M
easures the non-diversifiable risk w

ith beta, w
hich is standardized

around one.

T
ranslates beta into expected return -

E
xpected R

eturn =
  R

iskfree rate +
 B

eta * R
isk Prem

ium

W
orks as w

ell as the next best alternative in m
ost cases.
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T
he M

ean-V
ariance F

ram
ew

ork

T
he variance on any investm

ent m
easures the disparity betw

een actual
and expected returns.

E
xpected R

eturn

L
ow

 V
ariance Investm

ent

H
igh V

ariance Investm
ent
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T
he Im

portance of D
iversification: R

isk T
ypes

T
he risk (variance) on any individual investm

ent can be broken dow
n

into tw
o sources. Som

e of the risk is specific to the firm
, and is called

firm
-specific, w

hereas the rest of the risk is m
arket w

ide and affects all
investm

ents.

T
he risk faced by a firm

 can be fall into the follow
ing categories –

•
(1)  Project-specific; an individual project m

ay have higher or low
er cash

flow
s than expected.

•
(2) C

om
petitive R

isk, w
hich is that the earnings and cash flow

s on a
project can be affected by the actions of com

petitors.

•
(3) Industry-specific R

isk, w
hich covers factors that prim

arily im
pact the

earnings and cash flow
s of a specific industry.

•
(4)  International R

isk, arising from
 having som

e cash flow
s in currencies

other than the one in w
hich the earnings are m

easured and stock is priced

•
(5) M

arket risk, w
hich reflects the effect on earnings and  cash flow

s of
m

acro econom
ic factors that essentially affect all com

panies
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T
he E

ffects of D
iversification

Firm
-specific risk can be reduced, if not elim

inated, by increasing the
num

ber of investm
ents in your portfolio (i.e., by being diversified).

M
arket-w

ide risk cannot. T
his can be justified on either econom

ic or
statistical grounds.

O
n econom

ic grounds, diversifying and holding a larger portfolio
elim

inates firm
-specific risk for tw

o reasons-
•

(a) E
ach investm

ent is a m
uch sm

aller percentage of the portfolio, m
uting

the effect (positive or negative) on the overall portfolio.

•
(b) Firm

-specific actions can be either positive or negative. In a large
portfolio, it is argued, these effects w

ill average out to zero. (For every
firm

, w
here som

ething bad happens, there w
ill be som

e other firm
, w

here
som

ething good happens.)
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T
he R

ole of the M
arginal Investor

T
he m

arginal investor in a firm
 is the investor w

ho is m
ost likely to be

the buyer or seller on the next trade.

G
enerally speaking, the m

arginal investor in a stock has to ow
n a lot of

stock and also trade a lot.

Since trading is required, the largest investor m
ay not be the m

arginal
investor, especially if he or she is a founder/m

anager of the firm
(M

ichael D
ell at D

ell C
om

puters or B
ill G

ates at M
icrosoft)

In all risk and return m
odels in finance, w

e assum
e that the m

arginal
investor is w

ell diversified.
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T
he M

arket P
ortfolio

A
ssum

ing diversification costs nothing (in term
s of transactions costs),

and that all assets can be traded, the lim
it of diversification is to hold a

portfolio of every single asset in the econom
y (in proportion to m

arket
value). T

his portfolio is called the m
arket portfolio.

Individual investors w
ill adjust for risk, by adjusting their allocations

to this m
arket portfolio and a riskless asset (such as a T

-B
ill)

P
referred risk level

A
llocation decision

N
o risk

100%
 in T

-B
ills

Som
e risk

50%
 in T

-B
ills; 50%

 in M
arket Portfolio;

A
 little m

ore risk
25%

 in T
-B

ills; 75%
 in M

arket Portfolio

E
ven m

ore risk
100%

 in M
arket Portfolio

A
 risk hog..

B
orrow

 m
oney; Invest in m

arket portfolio;

E
very investor holds som

e com
bination of the risk free asset and the

m
arket portfolio.
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T
he R

isk of an Individual A
sset

T
he risk of any asset is the risk that it adds to the m

arket portfolio

Statistically, this risk can be m
easured by how

 m
uch an asset m

oves
w

ith the m
arket (called the covariance)

B
eta is a standardized m

easure of this covariance

B
eta is a m

easure of the non-diversifiable risk for any asset can be
m

easured by the covariance of its returns w
ith returns on a m

arket
index, w

hich is defined to be the asset's beta.

T
he cost of equity w

ill be the required return,

C
ost of E

quity =
 R

f  +
 E

quity B
eta * (E

(R
m ) - R

f )
w

here,

R
f  =

 R
iskfree rate

E
(R

m ) =
 E

xpected R
eturn on the M

arket Index
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Lim
itations of the C

A
P

M

1. T
he m

odel m
akes unrealistic assum

ptions

2. T
he param

eters of the m
odel cannot be estim

ated precisely
- D

efinition of a m
arket index

- Firm
 m

ay have changed during the 'estim
ation' period'

3. T
he m

odel does not w
ork w

ell
- If the m

odel is right, there should be
 a linear relationship betw

een returns and betas

 the only variable that should explain returns is betas

- T
he reality is that

 the relationship betw
een betas and returns is w

eak

 O
ther variables (size, price/book value) seem

 to explain differences in returns
better.
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A
lternatives to the C

A
P

M

T
h

e risk in
 an

 in
vestm

en
t can

 b
e m

easu
red

 b
y th

e varian
ce in

 actu
al retu

rn
s aro

u
n

d
 an

 
exp

ected
 retu

rnE
(R

)

R
iskless Investm

ent
Low

 R
isk Investm

ent
H

igh R
isk Investm

ent

E
(R

)
E

(R
)

R
isk that is specific to investm

ent (F
irm

 S
pecific)

R
isk that affects all investm

ents (M
arket R

isk)
C

an be diversified aw
ay in a diversified portfolio 

C
annot be diversified aw

ay since m
ost assets

1. each investm
ent is a sm

all proportion of portfolio
are affected by it.

2. risk averages out across investm
ents in portfolio

T
h

e m
arg

in
al in

vesto
r is assu

m
ed

 to
 h

o
ld

 a “d
iversified

” p
o

rtfo
lio

. T
h

u
s, o

n
ly m

arket risk w
ill 

b
e rew

ard
ed

 an
d

 p
riced

.

T
h

e C
A

P
M

T
h

e A
P

M
M

u
lti-F

acto
r M

o
d

els
P

ro
xy M

o
d

els
If there is 
1. no private inform

ation
2. no transactions cost
the optim

al diversified 
portfolio includes every
traded asset. E

veryone
w

ill hold this m
arket portfolio

M
arket R

isk = R
isk 

ad
d

ed
 b

y an
y in

vestm
en

t 
to

 th
e m

arket p
o

rtfo
lio

:

If there are no 
arbitrage opportunities 
then the m

arket risk of
any asset m

ust be 
captured by betas 
relative to factors that 
affect all investm

ents.
M

arket R
isk = R

isk 
exp

o
su

res o
f an

y 
asset to

 m
arket 

facto
rs

B
eta of asset relative t o

M
arket portfolio (from

a regression)

B
etas of asset relative

to unspecified m
arket

factors (from
 a factor

analysis)

S
ince m

arket risk affects
m

ost or all investm
ents,

it m
ust com

e from
 

m
acro econom

ic factors.
M

arket R
isk = R

isk 
exp

o
su

res o
f an

y 
asset to

 m
acro

 
eco

n
o

m
ic facto

rs.

B
etas of assets relativ e

to specified m
acro

econom
ic factors (from

a regression)

In an efficient m
arket,

differences in returns
across long periods m

ust
be due to m

arket risk
differences. Looking for
variables correlated w

ith
returns should then give 
us proxies for this risk.
M

arket R
isk = 

C
ap

tu
red

 b
y th

e 
P

ro
xy V

ariab
le(s)

E
quation relating 

returns to  proxy 
variables (from

 a
regression)

S
tep

 1: D
efin

in
g

 R
isk

S
tep

 2: D
ifferen

tiatin
g

 b
etw

een
 R

ew
ard

ed
 an

d
 U

n
rew

ard
ed

 R
isk

S
tep

 3: M
easu

rin
g

 M
arket R

isk
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Identifying the M
arginal Investor in your firm

…

P
ercent of Stock held by

Institutions

P
ercent of Stock held by

Insiders

M
arginal Investor

H
igh

L
ow

Institutional Investor
a

H
igh

H
igh

Institutional Investor, w
ith

insider influence

L
ow

H
igh (held by

founder/m
anager of firm

)

Insider (often undiversified)

L
ow

H
igh (held by w

ealthy

individual investor)

W
ealthy individual

investor, fairly diversified

L
ow

L
ow

S
m

all individual investor

w
ith restricted

diversification



A
sw

ath D
am

odaran
70

A
nalyzing D

isney’s S
tockholders

Percent of stock held by insiders =
 1%

Percent of stock held by institutions =
 62%

W
ho is the m

arginal investor in D
isney?
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�
A

pplication T
est: W

ho is the m
arginal investor

in your firm
?

Y
ou can get inform

ation on insider and institutional holdings in your firm
from

:

http://finance.yahoo.com
/

E
nter your com

pany’s sym
bol and choose profile.

L
ooking at the breakdow

n of stockholders in your firm
, consider

w
hether the m

arginal investor is
A

n institutional investor

A
n individual investor

A
n insider
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Inputs required to use the C
A

P
M

 -

(a) the current risk-free rate

(b) the expected m
arket risk prem

ium
 (the prem

ium
 expected for investing

in risky assets over the riskless asset)

(c) the beta of the asset being analyzed.
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T
he R

iskfree R
ate and T

im
e H

orizon

O
n a riskfree asset, the actual return is equal to the expected return.

T
herefore, there is no variance around the expected return.

For an investm
ent to be riskfree, i.e., to have an actual return be equal

to the expected return, tw
o conditions have to be m

et –
•

T
here has to be no default risk, w

hich generally im
plies that the security

has to be issued by the governm
ent. N

ote, how
ever, that not all

governm
ents can be view

ed as default free.

•
T

here can be no uncertainty about reinvestm
ent rates, w

hich im
plies that

it is a zero coupon security w
ith the sam

e m
aturity as the cash flow

 being
analyzed.
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R
iskfree R

ate in P
ractice

T
he riskfree rate is the rate on a zero coupon governm

ent bond
m

atching the tim
e horizon of the cash flow

 being analyzed.

T
heoretically, this translates into using different riskfree rates for each

cash flow
 - the 1 year zero coupon rate for the cash flow

 in  year 1, the
2-year zero coupon rate for the cash flow

 in year 2  ...

Practically speaking, if there is substantial uncertainty about expected
cash flow

s, the present value effect of using tim
e varying riskfree rates

is sm
all enough that it m

ay not be w
orth it.
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T
he B

ottom
 Line on R

iskfree R
ates

U
sing a long term

 governm
ent rate (even on a coupon bond) as the

riskfree rate on all of the cash flow
s in a long term

 analysis w
ill yield a

close approxim
ation of the true value.

For short term
 analysis, it is entirely appropriate to use a short term

governm
ent security rate as the riskfree rate.

If the analysis is being done in real term
s (rather than nom

inal term
s)

use a real riskfree rate, w
hich can be obtained in one of tw

o w
ays –

•
from

 an inflation-indexed governm
ent bond, if one exists

•
set equal, approxim

ately, to the long term
 real grow

th rate of the econom
y

in w
hich the valuation is being done.

D
ata Source: Y

ou can get riskfree rates for the U
S in a num

ber of
sites. T

ry http://w
w

w
.bloom

berg.com
/m

arkets.
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M
easurem

ent of the risk prem
ium

T
he risk prem

ium
 is the prem

ium
 that investors dem

and for investing
in an average risk investm

ent, relative to the riskfree rate.

A
s a general proposition, this prem

ium
 should be

•
greater than zero

•
increase w

ith the risk aversion of the investors in that m
arket

•
increase w

ith the riskiness of the “average” risk investm
ent
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W
hat is your risk prem

ium
?

A
ssum

e that stocks are the only risky assets and that you are offered tw
o

investm
ent options:

•
a riskless investm

ent (say a G
overnm

ent Security), on w
hich you can m

ake 5%

•
a m

utual fund of all  stocks, on w
hich the returns are uncertain

H
ow

 m
uch of an expected return w

ould you dem
and to shift your m

oney from
 the

riskless asset to the m
utual fund?

L
ess than 5%

B
etw

een 5 - 7%

B
etw

een  7 - 9%

B
etw

een  9 - 11%

B
etw

een  11- 13%

M
ore than  13%

C
heck your prem

ium
 against the survey prem

ium
 on m

y w
eb site.
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R
isk A

version and R
isk P

rem
ium

s

If this w
ere the capital m

arket line, the risk prem
ium

 w
ould be a

w
eighted average of the risk prem

ium
s dem

anded by each and every
investor.

T
he w

eights w
ill be determ

ined by the m
agnitude of w

ealth that each
investor has. T

hus, W
arren B

ufffet’s risk aversion counts m
ore

tow
ards determ

ining the “equilibrium
” prem

ium
 than yours’ and m

ine.

A
s investors becom

e m
ore risk averse, you w

ould expect the
“equilibrium

” prem
ium

 to increase.
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R
isk P

rem
ium

s do change..

G
o back to the previous exam

ple. A
ssum

e now
 that you are m

aking the
sam

e choice but that you are m
aking it in the afterm

ath of a stock
m

arket crash (it has dropped 25%
 in the last m

onth). W
ould you

change your answ
er?

I w
ould dem

and a larger prem
ium

I w
ould dem

and a sm
aller prem

ium

I w
ould dem

and the sam
e prem

ium
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E
stim

ating R
isk P

rem
ium

s in P
ractice

Survey investors on their desired risk prem
ium

s and use the average
prem

ium
 from

 these surveys.

A
ssum

e that the actual prem
ium

 delivered over long tim
e periods is

equal to the expected prem
ium

 - i.e., use historical data

E
stim

ate the im
plied prem

ium
 in today’s asset prices.
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T
he S

urvey A
pproach

Surveying all investors in a m
arket place is im

practical.

H
ow

ever, you can survey a few
 investors (especially the larger

investors) and use these results. In practice, this translates into surveys
of m

oney m
anagers’ expectations of expected returns on stocks over

the next year.

T
he lim

itations of this approach are:
•

there are no constraints on reasonability (the survey could produce
negative risk prem

ium
s or risk prem

ium
s of 50%

)

•
they are extrem

ely volatile

•
they tend to be short term

; even the longest surveys do not go beyond one
year
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T
he H

istorical P
rem

ium
 A

pproach

T
his is the default approach used by m

ost to arrive at the prem
ium

 to
use in the m

odel

In m
ost cases, this approach does the follow

ing
•

it defines a tim
e period for the estim

ation (1926-Present, 1962-Present....)

•
it calculates average returns on a stock index during the period

•
it calculates average returns on a riskless security over the period

•
it calculates the difference betw

een the tw
o

•
and uses it as a prem

ium
 looking forw

ard

T
he lim

itations of this approach are:
•

it assum
es that the risk aversion of investors has not changed in a

system
atic w

ay across tim
e. (T

he risk aversion m
ay change from

 year to
year, but it reverts back to historical averages)

•
it assum

es that the riskiness of the “risky” portfolio (stock index) has not
changed in a system

atic w
ay across tim

e.
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H
istorical A

verage P
rem

ium
s for the U

nited
S

tates

A
rithm

etic average
G

eom
etric A

verage
Stocks -

Stocks -
Stocks -

Stocks -
H

istorical Period
T

.B
ills

T
.B

onds
T

.B
ills

T
.B

onds
1928-2002

7.67%
6.25%

5.73%
4.53%

1962-2002
5.17%

3.66%
3.90%

2.76%
1992-2002

6.32%
2.15%

4.69%
0.95%

W
hat is the right prem

ium
?

G
o back as far as you can. O

therw
ise, the standard error in the estim

ate w
ill be

large.
B

e consistent in your use of a riskfree rate.
U

se arithm
etic prem

ium
s for one-year estim

ates of costs of equity and
geom

etric prem
ium

s for estim
ates of long term

 costs of equity.
D

ata Source: C
heck out the returns by year and estim

ate your ow
n historical

prem
ium

s by going to updated data on m
y w

eb site.
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W
hat about historical prem

ium
s for other

m
arkets?

H
istorical data for m

arkets outside the U
nited States tends to be sketch

and unreliable.
Ibbotson, for instance, estim

ates the follow
ing prem

ium
s for m

ajor
m

arkets from
 1970-1996

C
ountry

Stock return 
B

ond R
eturn 

E
quity R

isk P
rem

ium
A

ustralia
8.47%

6.99%
1.48%

France
11.51%

9.17%
2.34%

G
erm

any
11.30%

12.10%
-0.80%

Italy
5.49%

7.84%
-2.35%

Japan
15.73%

12.69%
3.04%

M
exico

11.88%
10.71%

1.17%
Singapore

15.48%
6.45%

9.03%
Spain

8.22%
7.91%

0.31%
Sw

itzerland
13.49%

10.11%
3.38%

U
K

12.42%
7.81%

4.61%
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A
ssessing C

ountry R
isk U

sing C
ountry

R
atings: Latin A

m
erica: A

pril 2000

C
o

u
n

try
R

ating
T

ypical  S
pread 

M
arket S

pread
A

rgentina 
B

1 
4

5
0

4
3

3
B

olivia 
B

1 
4

5
0

4
6

9
B

razil 
B

2 
5

5
0

4
8

3
C

olom
bia 

B
a2 

3
0

0
2

9
1

E
cuador 

C
aa2 

7
5

0
7

2
7

G
uatem

ala 
B

a2 
3

0
0

3
3

1
H

onduras 
B

2 
5

5
0

5
3

7
M

exico 
B

aa3 
1

4
5

1
5

2
P

araguay 
B

2 
5

5
0

5
8

1
P

eru 
B

a3 
4

0
0

4
2

6
U

ruguay 
B

aa3 
1

4
5

1
7

4
V

enezuela 
B

2 
5

5
0

5
7

1
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U
sing C

ountry R
atings to E

stim
ate E

quity
S

preads

T
he sim

plest w
ay of dealing w

ith country risk is to view
 the default spread as

the country equity risk prem
ium

.
C

ountry ratings m
easure default risk. W

hile default risk prem
ium

s and equity
risk prem

ium
s are highly correlated, one w

ould expect equity spreads to be
higher than debt spreads.

•
O

ne w
ay to adjust the country spread upw

ards is to use inform
ation from

 the U
S

m
arket. In the U

S, the equity risk prem
ium

 has been roughly tw
ice the default

spread on junk bonds.
•

A
nother is to m

ultiply the bond spread by the relative volatility of stock and bond
prices in that m

arket.  For exam
ple,

–
Standard D

eviation in B
ovespa (E

quity) =
 30.64%

–
Standard D

eviation in B
razil C

-B
ond =

 15.28%

–
A

djusted E
quity Spread =

 4.83%
 (30.64%

/15.28%
) =

  9.69%

D
ata Source: C

heck out the latest ratings and country prem
ium

s by going to
updated data on m

y w
eb site.
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Im
plied E

quity P
rem

ium
s

If w
e use a basic discounted cash flow

 m
odel, w

e can estim
ate the

im
plied risk prem

ium
 from

 the current level of stock prices.

For instance, if stock prices are determ
ined by the sim

ple G
ordon

G
row

th M
odel:

•
V

alue =
 E

xpected D
ividends next year/ (R

equired R
eturns on Stocks -

E
xpected G

row
th R

ate)

•
Plugging in the current level of the index, the dividends on the index and
expected grow

th rate w
ill yield a “im

plied” expected return on stocks.
Subtracting out the riskfree rate w

ill yield the im
plied prem

ium
.

T
he problem

s w
ith this approach are:

•
the discounted cash flow

 m
odel used to value the stock index has to be the

right one.

•
the inputs on dividends and expected grow

th have to be correct

•
it im

plicitly assum
es that the m

arket is currently correctly valued
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Im
plied P

rem
ium

s in the U
S

: 1960-2002

Im
p

lied
 P

rem
iu

m
 fo

r U
S
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q

u
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A
pplication T

est: A
 M

arket R
isk P

rem
ium

B
ased upon our discussion of historical risk prem

ium
s so far, the risk

prem
ium

 looking forw
ard should  be:

A
bout 7.5%

, w
hich is w

hat the arithm
etic average prem

ium
 has been

since 1981, for stocks over T
.B

ills

A
bout 4.5%

, w
hich is the geom

etric average prem
ium

 since 1928, for
stocks over T

.B
onds

A
bout 4%

, w
hich is the im

plied prem
ium

 in the stock m
arket today
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E
stim

ating B
eta

T
he standard procedure for estim

ating betas is to regress stock returns
(R

j ) against m
arket returns (R

m ) -

R
j  =

 a +
 b R

m

•
w

here  a is the intercept and b is the slope of the regression.

T
he slope of the regression corresponds to the beta of the stock, and

m
easures the riskiness of the stock.
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E
stim

ating P
erform

ance

T
he intercept of the regression provides a sim

ple m
easure of

perform
ance during the period of the regression, relative to the capital

asset pricing m
odel.

R
j  =

 R
f  +

 b (R
m  - R

f )

=
 R

f  (1-b) 
+ b R

m
...........

C
apital A

sset Pricing M
odel

R
j  =

 a 
+ b R

m
...........

R
egression E

quation

If

a >
 R

f  (1-b) ....
Stock did better than expected during regression period

a =
 R

f  (1-b) ....
Stock did as w

ell as expected during regression period

a <
 R

f  (1-b) ....
Stock did w

orse than expected during regression period

T
his is Jensen's alpha.
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F
irm

 S
pecific and M

arket R
isk

T
he  R

 squared (R
2) of the regression provides an estim

ate of the
proportion of the risk (variance) of a firm

 that can be attributed to
m

arket risk;

T
he balance (1 - R

2) can be attributed to firm
 specific risk.
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S
etting up for the E

stim
ation

D
ecide on an estim

ation period
•

Services use periods ranging from
 2 to 5 years for the regression

•
L

onger estim
ation period provides m

ore data, but firm
s change.

•
Shorter periods can be affected m

ore easily by significant firm
-specific

event that occurred during the period (E
xam

ple: IT
T

 for 1995-1997)

D
ecide on a return interval - daily, w

eekly, m
onthly

•
Shorter intervals yield m

ore observations, but suffer from
 m

ore noise.

•
N

oise is created by stocks not trading and biases all betas tow
ards one.

E
stim

ate returns (including dividends) on stock
•

R
eturn =

 (Price
E

nd  - Price
B

eginning +
 D

ividends
Period )/ Price

B
eginning

•
Included dividends only in ex-dividend m

onth

C
hoose a m

arket index, and estim
ate returns (inclusive of dividends)

on the index for each interval for the period.
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C
hoosing the P

aram
eters: D

isney

Period used: 5 years

R
eturn Interval =

 M
onthly

M
arket Index: S&

P 500 Index.

For instance, to calculate returns on D
isney in A

pril 1992,
•

Price for D
isney at end of M

arch =
 $ 37.87

•
Price for D

isney at end of A
pril =

 $ 36.42

•
D

ividends during m
onth =

  $0.05 (It w
as an ex-dividend m

onth)

•
R

eturn =
($36.42 - $ 37.87 +

 $ 0.05)/$ 37.87=
-3.69%

T
o estim

ate returns on the index in the sam
e m

onth
•

Index level (including dividends) at end of M
arch =

 404.35

•
Index level (including dividends) at end of A

pril =
 415.53

•
R

eturn =
(415.53 - 404.35)/ 404.35 =

 2.76%
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D
isney’s H

istorical B
eta

D
isn

ey versu
s S

&
P

 500: 1992-1996
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T
he R

egression O
utput

R
eturns

D
isney  =

 -0.01%
 +

 1.40 R
eturns

S &
 P 500         (R

 squared=
32.41%

)

  (0.27)

Intercept =
 -0.01%

Slope =
 1.40
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A
nalyzing D

isney’s P
erform

ance

Intercept =
 -0.01%

•
T

his is an intercept based on m
onthly returns. T

hus, it has to be com
pared

to a m
onthly riskfree rate.

•
B

etw
een 1992 and 1996,

–
M

onthly R
iskfree R

ate =
 0.4%

 (A
nnual T

.B
ill rate divided by 12)

–
R

iskfree R
ate (1-B

eta) =
 0.4%

 (1-1.40) =
 -.16%

T
he C

om
parison is then betw

een
Intercept

versus
R

iskfree R
ate (1 - B

eta)
-0.01%

versus
0.4%

(1-1.40)=
-0.16%

•
Jensen’s A

lpha =
 -0.01%

 -(-0.16%
) =

 0.15%

D
isney did 0.15%

 better than expected, per m
onth, betw

een 1992 and
1996.
•

A
nnualized, D

isney’s annual excess return =
 (1.0015) 12-1=

 1.81%
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M
ore on Jensen’s A

lpha

If you did this analysis on every stock listed on an exchange, w
hat w

ould
the average Jensen’s alpha be across all stocks?

D
epend upon w

hether the m
arket w

ent up or dow
n during the period

Should be zero

Should be greater than zero, because stocks tend to go up m
ore often

than dow
n
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E
stim

ating D
isney’s B

eta

Slope of the R
egression of 1.40 is the beta

R
egression param

eters are alw
ays estim

ated w
ith noise. T

he noise is
captured in the standard error of the beta estim

ate, w
hich in the case of

D
isney is 0.27.

A
ssum

e that I asked you w
hat D

isney’s true beta is, after this
regression.
•

W
hat is your best point estim

ate?

•
W

hat range w
ould you give m

e, w
ith 67%

 confidence?

•
W

hat range w
ould you give m

e, w
ith 95%

 confidence?
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T
he D

irty S
ecret of “S

tandard E
rror”

D
istrib

u
tio

n
 o

f S
tan

d
ard

 E
rro

rs: B
eta E

stim
ates fo

r U
.S

. sto
cks
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B
reaking dow

n D
isney’s R

isk

R
 Squared =

 32%

T
his im

plies that
•

32%
 of the risk at D

isney com
es from

 m
arket sources

•
68%

, therefore, com
es from

 firm
-specific sources

T
he firm

-specific risk is diversifiable and w
ill not be rew

arded
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T
he R

elevance of R
 S

quared

Y
ou are a diversified investor trying to decide w

hether you should invest
in D

isney or A
m

gen. T
hey both have betas of 140, but D

isney has an
R

 Squared of 32%
 w

hile A
m

gen’s R
 squared of only 15%

. W
hich one

w
ould you invest in?

A
m

gen, because it has the low
er R

 squared

D
isney, because it has the higher R

 squared

Y
ou w

ould be indifferent

W
ould your answ

er be different if you w
ere an undiversified investor?
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B
eta E

stim
ation in P

ractice: B
loom

berg
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E
stim

ating E
xpected R

eturns: S
eptem

ber 30,
1997

Inputs to the expected return calculation
•

D
isney’s B

eta =
 1.40

•
R

iskfree R
ate =

 7.00%
 (L

ong term
 G

overnm
ent B

ond rate)

•
R

isk Prem
ium

 =
 5.50%

 (A
pproxim

ate historical prem
ium

)

E
xpected R

eturn 
=  R

iskfree R
ate +

 B
eta (R

isk Prem
ium

)

=
   7.00%

            +
 1.40 (5.50%

) =
 14.70%
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U
se to a P

otential Investor in D
isney

A
s a potential investor in D

isney, w
hat does this expected return of

14.70%
 tell you?

T
his is the return that I can expect to m

ake in the long term
 on D

isney,
if the stock is correctly priced and the C

A
PM

 is the right m
odel for

risk,

T
his is the return that I need to m

ake on D
isney in the long term

 to
break even on m

y investm
ent in the stock

B
oth

A
ssum

e now
 that you are an active investor and that your research

suggests that an investm
ent in D

isney w
ill yield 25%

 a year for the
next 5 years. B

ased upon the expected return of 14.70%
, you w

ould

B
uy the stock

Sell the stock
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H
ow

 m
anagers use this expected return

M
anagers at D

isney
•

need to m
ake at least 14.70%

 as a return for their equity investors to break
even.

•
this is the hurdle rate for projects, w

hen the investm
ent is analyzed from

an equity standpoint

In other w
ords,  D

isney’s cost of equity is 14.70%
.

W
hat is the cost of not delivering this cost of equity?
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A
pplication T

est: A
nalyzing the R

isk
R

egression

U
sing your B

loom
berg risk and return print out, answ

er the follow
ing

questions:
•

H
ow

 w
ell or badly did your stock do, relative to the m

arket, during the
period of the regression? (Y

ou can assum
e an annualized riskfree rate of

4.8%
 during the regression period)

Intercept - 0.4%
 (1- B

eta) =
 Jensen’s A

lpha

•
W

hat proportion of the risk in your stock is attributable to the m
arket?

W
hat proportion is firm

-specific?

•
W

hat is the historical estim
ate of beta for your stock? W

hat is the range
on this estim

ate w
ith 67%

 probability? W
ith 95%

 probability?

•
B

ased upon this beta, w
hat is your estim

ate of the required return on this
stock?

R
iskless R

ate +
 B

eta * R
isk Prem

ium
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A
 Q

uick T
est

Y
ou are advising a very risky softw

are firm
 on the right cost of equity to

use in project analysis. Y
ou estim

ate a beta of 2.0 for the firm
 and

com
e up w

ith a cost of equity of 18%
. T

he C
FO

 of the firm
 is

concerned about the high cost of equity and w
ants to know

 w
hether

there is anything he can do to low
er his beta.

H
ow

 do you bring your beta dow
n?

Should you focus your attention on bringing your beta dow
n?

Y
es

N
o
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D
isney’s B

eta C
alculation: A

n U
pdate from

2002

Jensen’s alpha =
 -0.39%

 -
0.30 (1 - 0.94) =

 -0.41%
A

nnualized =
 (1-

.0041)^12-1 =
 -4.79%
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A
racruz’s B

eta?
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T
elebras: H

igh R
 S

quared?
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A
 F

ew
 Q

uestions

T
he R

 squared for T
elebras is very high (70%

), at least relative to U
.S.

firm
s. W

hy is that?

T
he beta for T

elebras is 1.11.
•

Is this an appropriate m
easure of risk?

•
If not, w

hy not?

T
he beta for every other stock in the index is also m

isestim
ated. Is

there a w
ay to get a better estim

ate?
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T
ry different indices?

T
he L

ocal Solution
: E

stim
ate the beta relative to a local index, that is

equally w
eighted or m

ore diverse than the one in use.

T
he U

.S. Solution
: If the stock has an A

D
R

 listed on the U
.S.

exchanges, estim
ate the beta relative to the S&

P 500.

T
he G

lobal Solution: U
se a global index to estim

ate the beta

For A
racruz,

Index
B

eta
Standard E

rror
B

razil I-Senn
0.69

0.18

S &
 P 500 (w

ith A
D

R
)

0.46
0.30

M
organ Stanley C

apital Index (w
ith A

D
R

)
0.35

0.32

A
s your index gets broader, your standard error gets larger.
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B
eta: E

xploring F
undam

entals

B
eta =

 1

B
eta >

 1

B
eta =

 0

B
eta <

 1

R
eal N

etw
orks: 3.2 4

Q
w

est C
om

m
unications: 2.60

G
eneral E

lectric: 1.10

M
icrosoft: 1..2 5

P
hilip M

orris: 0.65

E
xxon M

obil: 0.40

B
arrick (G

old M
ines): - 0.10

E
nron: 0.95
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D
eterm

inant 1: P
roduct T

ype

Industry E
ffects: T

he beta value for a firm
 depends upon the

sensitivity of the dem
and for its products and services and of its costs

to m
acroeconom

ic factors that affect the overall m
arket.

•
C

yclical com
panies have higher betas than non-cyclical firm

s

•
Firm

s w
hich sell m

ore discretionary products w
ill have higher betas than

firm
s that sell less discretionary products
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A
 S

im
ple T

est

C
onsider an investm

ent in T
iffany’s. W

hat kind of beta do you think this
investm

ent w
ill have?

M
uch higher than one

C
lose to one

M
uch low

er than one
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D
eterm

inant 2: O
perating Leverage E

ffects

O
perating leverage refers to the proportion of the total costs of the firm

that are fixed.

O
ther things rem

aining equal, higher operating leverage results in
greater earnings variability w

hich in turn results in higher betas.
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M
easures of O

perating Leverage

Fixed C
osts M

easure =
 Fixed C

osts / V
ariable C

osts

T
his m

easures the relationship betw
een fixed and variable costs. T

he
higher the proportion, the higher the operating leverage.

E
B

IT
 V

ariability M
easure =

 %
 C

hange in E
B

IT
 / %

 C
hange in R

evenues

T
his m

easures how
 quickly the earnings before interest and taxes

changes as revenue changes. T
he higher this num

ber, the greater the
operating leverage.
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A
 Look at D

isney’s O
perating Leverage

Y
ear

N
et Sales

%
 C

hange

in Sales

E
B

IT
%

 C
hange

in E
B

IT

1987
2877

756

1988
3438

19.50%
848

12.17%

1989
4594

33.62%
1177

38.80%

1990
5844

27.21%
1368

16.23%

1991
6182

5.78%
1124

-17.84%

1992
7504

21.38%
1429

27.14%

1993
8529

13.66%
1232

-13.79%

1994
10055

17.89%
1933

56.90%

1995
12112

20.46%
2295

18.73%

1996
18739

54.71%
2540

10.68%

A
verage

23.80%
16.56%
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R
eading D

isney’s O
perating Leverage

O
perating L

everage 
=

 %
 C

hange in E
B

IT
/ %

 C
hange in Sales

=
 16.56%

 / 23.80 %
 =

 0.70

T
his is low

er than the operating leverage for other entertainm
ent firm

s,
w

hich w
e com

puted to be 1.15. T
his w

ould suggest that D
isney has

low
er fixed costs than its com

petitors.

T
he acquisition of C

apital C
ities by D

isney in 1996 m
ay be skew

ing
the operating leverage dow

nw
ards. For instance, looking at the

operating leverage for 1987-1995:
O

perating L
everage1987-95 =

 17.29%
/19.94%

 =
 0.87
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A
 T

est

A
ssum

e that you are com
paring a E

uropean autom
obile m

anufacturing
firm

 w
ith a U

.S. autom
obile firm

. E
uropean firm

s are generally m
uch

m
ore constrained in term

s of laying off em
ployees, if they get into

financial trouble. W
hat im

plications does this have for betas, if they
are estim

ated relative to a com
m

on index?

E
uropean firm

s w
ill have m

uch higher betas than U
.S. firm

s

E
uropean firm

s w
ill have sim

ilar betas to U
.S. firm

s

E
uropean firm

s w
ill have m

uch low
er betas than U

.S. firm
s
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D
eterm

inant 3: F
inancial Leverage

A
s firm

s borrow
, they create fixed costs (interest paym

ents) that m
ake

their earnings to equity investors m
ore volatile.

T
his increased earnings volatility w

hich increases the equity beta
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E
quity B

etas and Leverage

T
he beta of equity alone can be w

ritten as a function of the unlevered
beta and the debt-equity ratio

β
L  =

 β
u  (1+

 ((1-t)D
/E

))

w
hereβ

L  =
 L

evered or E
quity B

eta

β
u  =

 U
nlevered B

eta

t =
 C

orporate m
arginal tax rate

D
 =

 M
arket V

alue of D
ebt

E
 =

 M
arket V

alue of E
quity
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E
ffects of leverage on betas: D

isney

T
he regression beta for D

isney is 1.40. T
his beta is a levered beta

(because it is based on stock prices, w
hich reflect leverage) and the

leverage im
plicit in the beta estim

ate is the average m
arket debt equity

ratio during the period of the regression (1992 to 1996)

T
he average debt equity ratio during this period w

as 14%
.

T
he unlevered beta for D

isney can then be estim
ated:(using a m

arginal
tax rate of 36%

)
=

 C
urrent B

eta / (1 +
 (1 - tax rate) (A

verage D
ebt/E

quity))

=
 1.40 / ( 1 +

 (1 - 0.36) (0.14)) =
 1.28
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D
isney : B

eta and Leverage

D
ebt to C

apital
D

ebt/E
quity R

atio
B

eta
E

ffect of L
everage

0.00%
0.00%

1.28
0.00

10.00%
11.11%

1.38
0.09

20.00%
25.00%

1.49
0.21

30.00%
42.86%

1.64
0.35

40.00%
66.67%

1.83
0.55

50.00%
100.00%

2.11
0.82

60.00%
150.00%

2.52
1.23

70.00%
233.33%

3.20
1.92

80.00%
400.00%

4.57
3.29

90.00%
900.00%

8.69
7.40
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B
etas are w

eighted A
verages

T
he beta of a portfolio is alw

ays the m
arket-value w

eighted average of
the betas of the individual investm

ents in that portfolio.

T
hus,
•

the beta of a m
utual fund is the w

eighted average of the betas of the stocks
and other investm

ent in that portfolio

•
the beta of a firm

 after a m
erger is the m

arket-value w
eighted average of

the betas of the com
panies involved in the m

erger.
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T
he D

isney/C
ap C

ities M
erger: P

re-M
erger

D
isney:

B
eta =

 1.15

D
ebt =

 $ 3,186 m
illion

E
quity =

 $ 31,100 m
illion

Firm
 =

 $34,286 

D
/E

 =
 0.10

A
B

C
:B
eta =

 0.95

D
ebt =

 $ 615 m
illion

E
quity =

 $ 18,500 m
illion

Firm
=

 $ 19,115

D
/E

 =
 0.03
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D
isney C

ap C
ities B

eta E
stim

ation: S
tep 1

C
alculate the unlevered betas for both firm

s
•

D
isney’s unlevered beta =

 1.15/(1+
0.64*0.10) =

 1.08

•
C

ap C
ities unlevered beta =

 0.95/(1+
0.64*0.03) =

 0.93

C
alculate the unlevered beta for the com

bined firm
•

U
nlevered B

eta for com
bined firm

=
 1.08 (34286/53401) +

 0.93 (19115/53401)

=
 1.026

[R
em

em
ber to calculate the w

eights using the firm
 values of the tw

o firm
s]
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D
isney C

ap C
ities B

eta E
stim

ation: S
tep 2

If D
isney had used all equity to buy C

ap C
ities

•
D

ebt =
 $ 615 +

 $ 3,186 =
 $ 3,801 m

illion

•
E

quity =
 $ 18,500 +

 $ 31,100 =
 $ 49,600

•
D

/E
 R

atio =
 3,801/49600 =

 7.66%

•
N

ew
 B

eta =
 1.026 (1 +

 0.64 (.0766)) =
 1.08

Since D
isney borrow

ed $ 10 billion to buy C
ap C

ities/A
B

C
•

D
ebt =

 $ 615 +
 $ 3,186 +

 $ 10,000 =
 $ 13,801 m

illion

•
E

quity =
 $ 39,600

•
D

/E
 R

atio =
 13,801/39600 =

 34.82%

•
N

ew
 B

eta =
 1.026 (1 +

 0.64 (.3482)) =
 1.25
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F
irm

 B
etas versus divisional B

etas

Firm
 B

etas as w
eighted averages: T

he beta of a firm
 is the w

eighted
average of the betas of its individual projects.

A
t a broader level of aggregation, the beta of a firm

 is the w
eighted

average of the betas of its individual division.



A
sw

ath D
am

odaran
131

B
ottom

-up versus T
op-dow

n B
eta

T
he top-dow

n beta for a firm
 com

es from
 a regression

T
he bottom

 up beta can be estim
ated by doing the follow

ing:
•

Find out the businesses that a firm
 operates in

•
Find the unlevered betas of other firm

s in these businesses

•
T

ake a w
eighted (by sales or operating incom

e) average of these
unlevered betas

•
L

ever up using the firm
’s debt/equity ratio

T
he bottom

 up beta w
ill give you a better estim

ate of the true beta
w

hen
•

the standard error of the beta from
 the regression is high (and) the beta for

a firm
 is very different from

 the average for the business

•
the firm

 has reorganized or restructured itself substantially during the
period of the regression

•
w

hen a firm
 is not traded
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D
ecom

posing D
isney’s B

eta in 1997

B
usiness

U
nlevered

D
/E

 R
atio

L
evered

R
iskfree 

R
isk 

C
ost of

B
eta

B
eta

R
ate

Prem
ium

E
quity

C
reative C

ontent
1.25

20.92%
1.42

7.00%
5.50%

14.80%

R
etailing

1.50
20.92%

1.70
7.00%

5.50%
16.35%

B
roadcasting

0.90
20.92%

1.02
7.00%

5.50%
12.61%

T
hem

e Parks
1.10

20.92%
1.26

7.00%
5.50%

13.91%

R
eal E

state
0.70

59.27%
0.92

7.00%
5.50%

12.31%

D
isney 

1.09
21.97%

1.25
7.00%

5.50%
13.85%

B
usiness

E
stim

ated V
a

C
o

m
p

a
ra

b
le

 F
irm

s
U

nlevered B
D

ivisio
n

 W
e

ig
h

t
C

reative C
ontent

2
2

,1
6

7
$ 

M
otion P

icture and T
V

 program
 producers

1
.2

5
3

5
.7

1
%

R
e

ta
ilin

g
2

,2
1

7
$    

H
igh E

nd S
pecialty R

etailers
1

.5
3

.5
7

%
B

roadcasting
1

8
,8

4
2

$ 
T

V
 B

roadcasting com
panies

0
.9

3
0

.3
6

%
T

hem
e P

arks
1

6
,6

2
5

$ 
T

hem
e P

ark and E
ntertainm

ent C
om

plexes
1

.1
2

6
.7

9
%

R
eal E

state
2

,2
1

7
$    

R
E

IT
s specializing in hotel and vacation propertiers

0
.7

3
.5

7
%

F
irm

6
2

,0
6

8
$ 

1
0

0
.0

0
%
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 D
iscussion Issue

If you w
ere the chief financial officer of D

isney, w
hat cost of equity

w
ould you use in capital budgeting in the different divisions?

T
he cost of equity for D

isney as a com
pany

T
he cost of equity for each of D

isney’s divisions?
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E
stim

ating A
racruz’s B

ottom
 U

p B
eta

C
om

parable F
irm

s
B

eta 
D

/E
 R

atio
U

nlevered beta

L
atin A

m
erican Paper &

 Pulp (5)
0.70

65.00%
0.49

U
.S. Paper and Pulp (45)

0.85
35.00%

0.69

G
lobal Paper &

 Pulp (187)
0.80

50.00%
0.61

A
racruz has a cash balance w

hich w
as 20%

 of the m
arket value in

1997, m
uch higher than the typical cash balance at other paper firm

s

U
nlevered B

eta for A
racruz =

 (0.8) ( 0.61) +
 0.2 (0) =

 0.488

U
sing A

racruz’s gross D
/E

 ratio of 66.67%
 &

 a tax rate of 33%
:

L
evered B

eta for A
racruz =

 0.49 (1+
 (1-.33) (.6667)) =

 0.71

R
eal C

ost of E
quity for A

racruz =
 5%

 +
 0.71 (7.5%

) =
 10.33%

R
eal R

iskfree R
ate =

 5%
 (L

ong term
 G

row
th rate in B

razilian econom
y)

R
isk Prem

ium
 =

 5.5%
 (U

S prem
ium

) +
 2%

 (1996 B
razil default spread)
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E
stim

ating B
ottom

-up B
eta: D

eutsche B
ank

D
eutsche B

ank is in tw
o different segm

ents of business - com
m

ercial
banking and investm

ent banking.

T
o estim

ate its com
m

ercial banking beta, w
e w

ill use the average beta
of com

m
ercial banks in G

erm
any.

T
o estim

ate the investm
ent banking beta, w

e w
ill use the average bet

of investm
ent banks in the U

.S and U
.K

.

C
om

parable F
irm

s
A

verage B
eta

W
eight

C
om

m
ercial B

anks in G
erm

any
0.90

90%

U
.K

. and U
.S. investm

ent banks
1.30

10%

B
eta for D

eutsche B
ank =

 0.9 (.90) +
 0.1 (1.30)=

 0.94

C
ost of E

quity for D
eutsche B

ank (in D
M

) =
 7.5%

 +
 0.94 (5.5%

)

=
 12.67%
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E
stim

ating B
etas for N

on-T
raded A

ssets

T
he conventional approaches of estim

ating betas from
 regressions do

not w
ork for assets  that are not traded.

T
here are tw

o w
ays in w

hich betas can be estim
ated for non-traded

assets
•

using com
parable firm

s

•
using accounting earnings
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U
sing com

parable firm
s to estim

ate betas

A
ssum

e that you are trying to estim
ate the beta for a independent

bookstore in N
ew

 Y
ork C

ity.

C
om

pany N
am

e
B

eta
D

/E
 R

atio
M

arket C
ap   $ (M

il )

B
arnes &

 N
oble

1.10
23.31%

 $        1,416

B
ooks-A

-M
illion

1.30
44.35%

 $              85

B
orders G

roup
1.20

2.15%
 $        1,706

C
row

n B
ooks

0.80
3.03%

 $              55

A
verage

1.10
18.21%

 $            816

U
nlevered B

eta of com
parable firm

s 1.10/(1 +
 (1-.36) (.1821)) =

 0.99

If independent bookstore has sim
ilar leverage, beta =

 1.10

If independent bookstore decides to use a debt/equity ratio of 25%
:

B
eta for bookstore =

 0.99 (1+
(1-..42)(.25)) =

 1.13 (T
ax rate used=

42%
)
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U
sing A

ccounting E
arnings to E

stim
ate B

eta

Y
ear

S&
P

 500
B

ookscape
Y

ear
S&

P
 500

B
ookscape

1980
-2.10%

3.55%
1989

2.60%
3.50%

1981
-6.70%

4.05%
1990

-18.00%
-10.50%

1982
-45.50%

-14.33%
1991

-47.40%
-32.00%

1983
37.00%

47.55%
1992

64.50%
55.00%

1984
41.80%

65.00%
1993

20.00%
31.00%

1985
-11.80%

5.05%
1994

25.30%
21.06%

1986
7.00%

8.50%
1995

15.50%
11.55%

1987
41.50%

37.00%
1996

24.00%
19.88%

1988
41.80%

45.17%
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T
he A

ccounting B
eta for B

ookscape

R
egressing the changes in profits at B

ookscape against changes in
profits for the S&

P 500 yields the follow
ing:

B
ookscape E

arnings C
hange =

 0.09 +
 0.80 (S &

 P 500 E
arnings C

hange)

B
ased upon this regression, the beta for B

ookscape’s equity is 0.80.

U
sing operating earnings for both the firm

 and the S&
P 500 should

yield the equivalent of an unlevered beta.
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Is B
eta an A

dequate M
easure of R

isk for a
P

rivate F
irm

?

T
he ow

ners of m
ost private firm

s are not diversified. B
eta m

easures
the risk added on to a diversified portfolio. T

herefore, using beta to
arrive at a cost of equity for a private firm

 w
ill

U
nder estim

ate the cost of equity for the private firm

O
ver estim

ate the cost of equity for the private firm

C
ould under or over estim

ate the cost of equity for the private firm
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T
otal R

isk versus M
arket R

isk

A
djust the beta to reflect total risk rather than m

arket risk. T
his

adjustm
ent is a relatively sim

ple one, since the R
 squared of the

regression m
easures the proportion of the risk that is m

arket risk.
 T

otal B
eta =

 M
arket B

eta / √R
 squared

 In the B
ookscapes exam

ple, w
here the m

arket beta is 1.10 and the
average correlation of the com

parable publicly traded firm
s is 33%

,
•

T
otal B

eta =
 1.10/0.33 =

 3.30

•
T

otal C
ost of E

quity =
 7%

 +
 3.30 (5.5%

)=
 25.05%
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�
 

A
pplication T

est: E
stim

ating a B
ottom

-up
B

eta

B
ased upon the business or businesses that your firm

 is in right now
,

and its current financial leverage, estim
ate the bottom

-up unlevered
beta for your firm

.

D
ata Source: Y

ou can get a listing of unlevered betas by industry on
m

y w
eb site by going to updated data.
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F
rom

 C
ost of E

quity to C
ost of C

apital

T
he cost of capital is a com

posite cost to the firm
 of raising financing

to fund its projects.

In addition to equity, firm
s can raise capital from

 debt
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W
hat is debt?

G
eneral R

ule: D
ebt generally has the follow

ing characteristics:
•

C
om

m
itm

ent to m
ake fixed paym

ents in the future

•
T

he fixed paym
ents are tax deductible

•
Failure to m

ake the paym
ents can lead to either default or loss of control

of the firm
 to the party to w

hom
 paym

ents are due.

A
s a consequence, debt should include

•
A

ny interest-bearing liability, w
hether short term

 or long term
.

•
A

ny lease obligation, w
hether operating or capital.
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E
stim

ating the C
ost of D

ebt

If the firm
 has bonds outstanding, and the bonds are traded, the yield

to m
aturity on a long-term

, straight (no special features) bond can be
used as the interest rate.

If the firm
 is rated, use the rating and a typical default spread on bonds

w
ith that rating to estim

ate the cost of debt.

If the firm
 is not rated,

•
and it has recently borrow

ed long term
 from

 a bank, use the interest rate
on the borrow

ing or

•
estim

ate a synthetic rating for the com
pany, and use the synthetic rating to

arrive at a default spread and a cost of debt

T
he cost of debt has to be estim

ated in the sam
e currency as the cost of

equity and the cash flow
s in the valuation.
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E
stim

ating S
ynthetic R

atings

T
he rating for a firm

 can be estim
ated using the financial

characteristics of the firm
. In its sim

plest form
, the rating can be

estim
ated from

 the interest coverage ratio

Interest C
overage R

atio =
 E

B
IT

 / Interest E
xpenses

For a firm
, w

hich has earnings before interest and taxes of $ 3,500
m

illion and interest expenses of $ 700 m
illion

Interest C
overage R

atio =
 3,500/700=

 5.00
•

B
ased upon the relationship betw

een interest coverage ratios and ratings,
w

e w
ould estim

ate a rating of A
 for the firm

.
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Interest C
overage R

atios, R
atings and D

efault
S

preads

If Interest C
overage R

atio is
E

stim
ated B

ond R
ating

D
efault Spread

> 8.50
A

A
A

0.75%
6.50 - 8.50

A
A

1.00%
5.50 - 6.50

A
+

1.50%
4.25 - 5.50

A
1.80%

3.00 - 4.25
A

–
2.00%

2.50 - 3.00
B

B
B

2.25%
2.00 - 2.50

B
B

3.50%
1.75 - 2.00

B
+

4.75%
1.50 - 1.75

B
6.50%

1.25 - 1.50
B

 –
8.00%

0.80 - 1.25
C

C
C

10.00%
0.65 - 0.80

C
C

11.50%
0.20 - 0.65

C
12.70%

< 0.20
D

14.00%
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�
 

A
pplication T

est: E
stim

ating a C
ost of D

ebt

B
ased upon your firm

’s current earnings before interest and taxes, its
interest expenses, estim

ate
•

A
n interest coverage ratio for your firm

•
A

 synthetic rating for your firm
 (use the table from

 previous page)

•
A

 pre-tax cost of debt for your firm

•
A

n after-tax cost of debt for your firm
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E
stim

ating M
arket V

alue W
eights

M
arket V

alue of E
quity should include the follow

ing
•

M
arket V

alue of Shares outstanding
•

M
arket V

alue of W
arrants outstanding

•
M

arket V
alue of C

onversion O
ption in C

onvertible B
onds

M
arket V

alue of D
ebt is m

ore difficult to estim
ate because few

 firm
s

have only publicly traded debt. T
here are tw

o solutions:
•

A
ssum

e book value of debt is equal to m
arket value

•
E

stim
ate the m

arket value of debt from
 the book value

•
For D

isney, w
ith book value of $12.342 m

illion, interest expenses of $479
m

illion,  a current cost of borrow
ing of 7.5%

 and an w
eighted average

m
aturity of 3 years.

E
stim

ated M
V

 of D
isney D

ebt =
479

1
1

1
075

075
12

342
1

075
11

180
3

3

(
(

.
)

.
,

(
.

)
$

,
−

 

 

+
=
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C
onverting O

perating Leases to D
ebt

T
he “debt value” of operating leases is the present value of the lease

paym
ents, at a rate that reflects their risk.

In general, this rate w
ill be close to or equal to the rate at w

hich the
com

pany can borrow
.
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O
perating Leases at T

he H
om

e D
epot

T
he pre-tax cost of debt at the H

om
e D

epot is 6.25%
Y

r
O

perating Lease E
xpense

P
resent V

alue
 1

$          294 
 $          277 

 2
$          291 

 $          258 
 3

$          264 
 $          220 

 4
$          245 

 $          192 
 5

$          236 
 $          174 

6-15 
$          270 

 $      1,450 (P
V

 of 10-yr annuity)
 P

resent V
alue of O

perating Leases =
$      2,571 

D
ebt outstanding at the H

om
e D

epot =
 $1,205 +

 $2,571 =
 $3,776 m

il
(T

he H
om

e D
epot has other debt outstanding of $1,205 m

illion)
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�
 

A
pplication T

est: E
stim

ating M
arket V

alue

E
stim

ate the
•

M
arket value of equity at your firm

 and B
ook V

alue of equity

•
M

arket value of debt and book value of debt (If you cannot find the
average m

aturity of your debt, use 3 years): R
em

em
ber to capitalize the

value of operating leases and add them
 on to both the book value and the

m
arket value of debt.

E
stim

ate the
•

W
eights for equity and debt based upon m

arket value

•
W

eights for equity and debt based upon book value
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C
urrent C

ost of C
apital: D

isney

E
quity
•

C
ost of E

quity =
 R

iskfree rate +
 B

eta * R
isk Prem

ium
=

 7%
 +

 1.25 (5.5%
) =

 13.85%

•
M

arket V
alue of E

quity =
 

$50.88 B
illion

•
E

quity/(D
ebt+

E
quity ) =

82%

D
ebt

•
A

fter-tax C
ost of debt =

(R
iskfree rate +

 D
efault Spread) (1-t)

=
  (7%

 +
0.50) (1-.36) =

4.80%

•
M

arket V
alue of D

ebt =
$ 11.18 B

illion

•
D

ebt/(D
ebt +

E
quity) =

18%

C
ost of C

apital =
 13.85%

(.82)+
4.80%

(.18) =
 12.22%

50.88/(50.88
+

11.18)
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D
isney’s D

ivisional C
osts of C

apital

B
usiness

E
/(D

+
E

)
C

ost of 
D

/(D
+

E
)

A
fter-tax 

C
ost of C

apital

E
quity

C
ost of D

ebt

C
reative C

ontent
82.70%

14.80%
17.30%

4.80%
13.07%

R
etailing

82.70%
16.35%

17.30%
4.80%

14.36%

B
roadcasting

82.70%
12.61%

17.30%
4.80%

11.26%

T
hem

e Parks
82.70%

13.91%
17.30%

4.80%
12.32%

R
eal E

state
62.79%

12.31%
37.21%

4.80%
9.52%

D
isney 

81.99%
13.85%

18.01%
4.80%

12.22%
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A
pplication T

est: E
stim

ating C
ost of C

apital

U
sing the bottom

-up unlevered beta that you com
puted for your firm

,
and the values of debt and equity you have estim

ated for your firm
,

estim
ate a bottom

-up levered beta and cost of equity for your firm
.

B
ased upon the costs of equity and debt that you have estim

ated, and
the w

eights for each, estim
ate the cost of capital for your firm

.

H
ow

 different w
ould your cost of capital have been, if you used book

value w
eights?
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C
hoosing a H

urdle R
ate

E
ither the cost of equity or the cost of capital can be used as a hurdle

rate, depending upon w
hether the returns m

easured are to equity
investors or to all claim

holders on the firm
 (capital)

If returns are m
easured to equity investors, the appropriate hurdle rate

is the cost of equity.

If returns are m
easured to capital (or the firm

), the appropriate hurdle
rate is the cost of capital.
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B
ack to F

irst P
rinciples

Invest in projects that yield a return greater than the m
inim

um
acceptable hurdle rate.
•

T
he hurdle rate should be higher for riskier projects and reflect the

financing m
ix used - ow

ners’ funds (equity) or borrow
ed m

oney
(debt)

•
R

eturns on projects should be m
easured based on cash flow

s generated
and the tim

ing of these cash flow
s; they should also consider both positive

and negative side effects of these projects.

C
hoose a financing m

ix that m
inim

izes the hurdle rate and m
atches the

assets being financed.

If there are not enough investm
ents that earn the hurdle rate, return the

cash to stockholders.
•

 T
he form

 of returns - dividends and stock buybacks - w
ill depend upon

the stockholders’ characteristics.


