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Som
e Initial T

houghts

" O
ne hundred thousand lem

m
ings cannot be w

rong"

G
raffiti



A
sw

ath D
am

odaran
3

M
isconceptions about V

aluation

M
yth 1: A

 valuation is an objective search for “true” value
•

T
ruth 1.1: A

ll valuations are biased. T
he only questions are how

 m
uch and in

w
hich direction.

•
T

ruth 1.2: T
he direction and m

agnitude of the bias in your valuation  is directly
proportional to w

ho pays you and how
 m

uch you are paid.

M
yth 2.: A

 good valuation provides a precise estim
ate of value

•
T

ruth 2.1: T
here are no precise valuations

•
T

ruth 2.2: T
he payoff to valuation is greatest w

hen valuation is least precise.

M
yth 3: . T

he m
ore quantitative a m

odel, the better the valuation
•

T
ruth 3.1: O

ne’s understanding of a valuation m
odel  is inversely proportional to

the num
ber of inputs required for the m

odel.

•
T

ruth 3.2: Sim
pler valuation m

odels do m
uch better than com

plex ones.
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A
pproaches to V

aluation

D
iscounted cashflow

 valuation
, relates the value of an asset to the present

value of expected future cashflow
s on that asset.

R
elative valuation

, estim
ates the value of an asset by looking at the pricing of

'com
parable' assets relative to a com

m
on variable like earnings, cashflow

s,
book value or sales.

C
ontingent claim

 valuation
, uses option pricing m

odels to m
easure the value

of assets that share option characteristics.
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D
iscounted C

ash Flow
 V

aluation

W
hat is it: In discounted cash flow

 valuation, the value of an asset is the
present value of the expected cash flow

s on the asset.

P
hilosophical B

asis: E
very asset has an intrinsic value that can be estim

ated,
based upon its characteristics in term

s of cash flow
s, grow

th and risk.

Inform
ation N

eeded: T
o use discounted cash flow

 valuation, you need
•

to estim
ate the life of the asset

•
to estim

ate the cash flow
s during the life of the asset

•
to estim

ate the discount rate to apply to these cash flow
s to get present value

M
arket Inefficiency: M

arkets are assum
ed to m

ake m
istakes in pricing assets

across tim
e, and are assum

ed to correct them
selves over tim

e, as new
inform

ation com
es out about assets.
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V
aluing a Firm

T
he value of the firm

 is obtained by discounting expected cashflow
s to the

firm
, i.e., the residual cashflow

s after m
eeting all operating expenses and

taxes, but prior to debt paym
ents, at the w

eighted average cost of capital,
w

hich is the cost of the different com
ponents of financing used by the firm

,
w

eighted by their m
arket value proportions.

w
here,

C
F to Firm

t  =
 E

xpected C
ashflow

 to Firm
 in period t

W
A

C
C

 =
 W

eighted A
verage C

ost of C
apital

V
alue of F

irm
=

 
C

F
 to F

irm

(1
+

W
A

C
C

) tt
t=

1

t=
n

∑
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C
ash

flo
w

 to
 F

irm
E

B
IT

 (1-t)
- (C

ap E
x - D

epr)
- C

hange in W
C

=
 F

C
F

F

E
xp

ected
 G

ro
w

th
R

einvestm
ent R

ate
* R

eturn on C
apital

F
C

F
F1

F
C

F
F2

F
C

F
F3

F
C

F
F4

F
C

F
F5

F
orever

F
irm

 is in stable grow
th:

G
row

s at constant rate
forever

T
erm

inal V
alue= F

C
F

F
n+

1 /(r-g
n

)

F
C

F
Fn

.........

C
o

st o
f E

q
u

ity
C

o
st o

f D
eb

t
(R

iskfree R
ate

+
 D

efault S
pread) (1-t)

W
eig

h
ts

B
ased on M

arket V
alue

D
iscount at

  W
A

C
C

=
 C

ost of E
quity (E

quity/(D
ebt +

 E
quity)) +

 C
ost of D

ebt (D
ebt/(D

ebt+
 E

quity))

V
alue of O

perating A
ssets

+
 C

ash &
 N

on-op A
ssets

= V
alue of F

irm
- V

alue of D
ebt

= V
alue of E

quity

R
iskfree R

ate
:

- N
o default risk

- N
o reinvestm

ent risk
- In sam

e currency and
in sam

e term
s (real or 

nom
inal as cash flow

s

+
B

eta
- M

easures m
arket risk

X

R
isk P

rem
iu

m
- P

rem
ium

 for average
risk investm

ent

T
ype of 

B
usiness

O
perating 

Leverage
Financial
Leverage

B
ase E

quity
P

rem
ium

C
ountry R

isk
P

rem
ium

D
IS

C
O

U
N

T
E

D
 C

A
S

H
F

LO
W

 V
A

LU
A

T
IO

N



A
sw

ath D
am

odaran
8

C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :               141

- N
t C

pX
                 419

- C
h g W

C
                 77

= F
C

F
F

                   -355
R

einvestm
ent R

ate =
 352%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.6422*.1662=

.1068
10.68%

S
table G

row
th

g =
 4%

;  B
eta =

 1.00;
C

ountry P
rem

ium
= 0%

C
ost of capital = 8.08%

 
R

O
C

=
 8.08%

; T
ax rate=

30 %
R

einvestm
ent R

ate=
49.5%

T
erm

inal V
alue5 =

 113.79/(.0808-.04) =
 2,780

C
o

st o
f E

q
u

ity
9.71%

C
o

st o
f D

eb
t

(5.1%
+

.35%
+

1.8%
)(1-.2449)

=
 5.47%

W
eig

h
ts

E
 =

 79.9%
 D

 =
 20.1%

D
iscount at C

ost of C
apital (W

A
C

C
) =

 9.71%
 (.799) +

 5.47%
 (0.201) =

 8.85%

F
irm

 V
alue:       2,084

+
 C

ash:
     113

- D
ebt                 382

=E
quity            1,815

-O
ptions

          0
V

alue/S
hare    47.64

R
iskfree R

ate:
R

eal riskfree rate = 5.1%
+

B
eta 

0.98
X

R
isk P

rem
iu

m
4.70%

U
nlevered B

eta for 
S

ectors: 0.80
F

irm
’s D

/E
R

atio: 29%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

0.70%

T
itan C

em
ents: S

tatus Q
uo  

R
einvestm

ent R
ate

 64.22%

R
eturn on C

apital
16.62%

T
erm

 Y
r

225.34
111.55
113.79

A
vg R

einvestm
ent 

rate = 64.22%

Y
ear

1
2

3
4

5
E

B
IT

(1-t)
€

 155.77
€

 172.40
€

 190.81
€

 211.18
€

 233.72
 - R

einvestm
ent

€
 100.04

€
 110.72

€
 122.54

€
 135.62

€
 150.10

 =
 F

C
F

F
€

 55.73
€

 61.68
€

 68.27
€

 75.56
€

 83.62
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F
C

F
F1

F
C

F
F2

F
C

F
F3

F
C

F
F4

F
C

F
F5

F
orever

T
erm

inal V
alue= F

C
F

F
n+

1
/(r-g

n
)

F
C

F
Fn

.........

C
o

st o
f E

q
u

ity
C

o
st o

f D
eb

t
(R

iskfree R
ate

+
 D

efault S
pread) (1-t)

W
eig

h
ts

B
ased on M

arket V
alue

D
iscount at

  W
A

C
C

=
 C

ost of E
quity (E

quity/(D
ebt +

 E
quity)) +

 C
ost of D

ebt (D
ebt/(D

ebt+
 E

quity))

V
alue of O

perating A
ssets

+
 C

ash &
 N

on-op A
ssets

= V
alue of F

irm
- V

alue of D
ebt

= V
alue of E

quity
- E

quity O
ptions

= V
alue of E

quity in S
tock

R
iskfree R

ate
:

- N
o default risk

- N
o reinvestm

ent risk
- In sam

e currency and
in sam

e term
s (real or 

nom
inal as cash flow

s

+
B

eta
- M

easures m
arket risk

X

R
isk P

rem
iu

m
- P

rem
ium

 for average
risk investm

ent

T
ype of 

B
usiness

O
perating 

Leverage
Financial
Leverage

B
ase E

quity
P

rem
ium

C
ountry R

isk
P

rem
ium

C
urrent

R
evenue

C
urrent

O
perating

M
argin

R
einvestm

ent

S
ales T

urnover
R

atio
C

om
petitive

A
dvantages

R
evenue 

G
row

th
E

xpected 
O

perating 
M

argin

S
table G

row
th

S
table

R
evenue

G
row

th

S
table

O
perating

M
argin

S
table

R
einvestm

ent

D
isco

u
n

ted
 C

ash
 F

lo
w

 V
alu

atio
n

: H
ig

h
 G

ro
w

th
 w

ith
 N

eg
ative E

arn
in

g
s

E
B

IT

T
ax R

ate
- N

O
Ls

F
C

F
F

 =
 R

evenue* O
p M

argin (1-t) - R
einvestm

ent
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F
orever

T
erm

inal V
alue= 1881/(.0961-.06)

=
52,148

C
o

st o
f E

q
u

ity
12.90%

C
o

st o
f D

eb
t

6.5%
+

1.5%
=

8.0%
T

ax rate = 0%
 -> 35%

W
eig

h
ts

D
ebt=

 1.2%
 ->

 15%

V
alue of O

p A
ssets $ 14,910

+
 C

ash 
$        26

= V
alue of F

irm
$14,936

- V
alue of D

ebt
$     349

= V
alue of E

quity
$14,587

- E
quity O

ptions
$  2,892

V
alue per share

$ 34.32

R
iskfree R

ate
:

T
. B

ond rate = 6.5%

+
B

eta
1.60 ->

   1.00
X

R
isk P

rem
iu

m
4%

Internet/
R

etail
O

perating 
Leverage

C
urrent 

D
/E

: 1.21%
B

ase E
quity

P
rem

ium
C

ountry R
isk

P
rem

ium

C
urrent

R
evenue

$ 1,117

C
urrent

M
argin:

-36.71%

R
einvestm

ent:
C

ap ex includes acquisitions
W

orking capital is 3%
 of revenues

S
ales T

urnover
R

atio: 3.00
C

om
petitive

A
dvantages

R
evenue 

G
row

th:
42%

E
xpected  

M
argin:

 ->
 10.00%

S
table G

row
th

S
table

R
evenue

G
row

th: 6%

S
table

O
perating

M
argin: 

10.00%

S
table 

R
O

C
=

20%
R

einvest 30%
 

of E
B

IT
(1-t)

E
B

IT
-410m

N
O

L:
500 m

$41,346 
10.00%

 
35.00%
$2,688 
$  807 
$1,881

T
erm

. Y
ea r

2
4

3
1

5
6

8
9

10
7

C
ost of E

quity
12.90%

12.90%
12.90%

12.90%
12.90%

12.42%
12.30%

12.10%
11.70%

10.50%
C

ost of D
ebt

8.00%
8.00%

8.00%
8.00%

8.00%
7.80%

7.75%
7.67%

7.50%
7.00%

A
T

 cost of debt
8.00%

8.00%
8.00%

6.71%
5.20%

5.07%
5.04%

4.98%
4.88%

4.55%
C

ost of C
apital 

12.84%
12.84%

12.84%
12.83%

12.81%
12.13%

11.96%
11.69%

11.15%
9.61%

R
evenues

 $2,793 
 5,585 

 9,774 
 14,661 

19,059 
23,862

28,729 
33,211

36,798 
39,006 

  
E

B
IT

-$373
-$94

$407
$1,038

$1,628
$2,212

$2,768
$3,261

$3,646
$3,883

E
B

IT
 (1-t)

-$373
-$94

$407
$871

$1,058
$1,438

$1,799
$2,119

$2,370
$2,524

 - R
einvestm

ent
$559

$931
$1,396

$1,629
$1,466

$1,601
$1,623

$1,494
$1,196

$736
FC

FF
-$931

-$1,024
-$989

-$758
-$408

-$163
$177

$625
$1,174

$1,788A
m

azo
n

.co
m

Jan
u

ary 2000
S

to
ck P

rice = $ 84
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I. D
iscount R

ates:C
ost of E

quity

C
ost of E

quity =
R

iskfree R
ate

+
B

eta
*

 (R
isk P

rem
ium

)

H
as to be in the sam

e
currency as cash flow

s, 
and defined in sam

e term
s

(real or nom
inal) as the

cash flow
s

P
referably, a bottom

-up beta,
based upon other firm

s in the
business, and firm

’s ow
n financial

leverage

H
istorical P

rem
ium

1. M
ature E

quity M
arket P

rem
ium

:
A

verage prem
ium

 earned by
stocks over T

.B
onds in U

.S
.

2. C
ountry risk prem

ium
 =

C
ountry D

efault S
pread* (

σ
E

quity /σ
C

ountry bond )

Im
plied P

rem
ium

B
ased on how

 equity
m

arket is priced today
and a sim

ple valuation
m

odel

or
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A
 Sim

ple T
est

Y
ou are valuing a G

reek com
pany in E

uros and are attem
pting to estim

ate a
risk free rate to use in the analysis. T

he risk free rate that you should use is

T
he interest rate on a nom

inal drachm
a-denom

inated G
reek governm

ent bond

T
he interest rate on a E

uro-denom
inated G

reek governm
ent bond (5.45%

)

T
he interest rate on a E

uro-denom
inated bond issued by the G

erm
an

governm
ent (5.10%

)
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E
veryone uses historical prem

ium
s, but..

T
he historical prem

ium
 is the prem

ium
 that stocks have historically earned

over riskless securities.

Practitioners never seem
 to agree on the prem

ium
; it is sensitive to

•
H

ow
 far back you go in history…

•
W

hether you use T
.bill rates or T

.B
ond rates

•
W

hether you use geom
etric or arithm

etic averages.

For instance, looking at the U
S:

H
istorical period

Stocks - T
.B

ills
Stocks - T

.B
onds

A
rith

G
eom

A
rith

G
eom

1928-2001
8.09%

6.84%
6.21%

5.17%

1962-2001
5.89%

4.68%
4.74%

3.90%

1991-2001
10.62%

6.90%
9.44%

6.17%
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E
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A
ssessing C

ountry R
isk U

sing C
urrency R

atings: W
estern

E
urope

•
C

ountry
R

ating
D

efault Spread (in basis points)
•

A
ustria

A
aa

0
•

B
elgium

A
aa

0
•

D
enm

ark
A

aa
0

•
Finland

A
aa

0
•

France
A

aa
0

•
G

erm
any

A
aa

0
•

G
reece

A
3

35
•

Ireland
A

A
2

24
•

Italy
A

a3
22

•
N

etherlands
A

aa
0

•
N

orw
ay

A
aa

0
•

Portugal
A

3
20

•
Spain

A
a1

15
•

Sw
eden

A
a1

45
•

Sw
itzerland

A
aa

0
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A
ssessing C

ountry R
isk using R

atings: T
he R

est of E
urope

C
ountry

R
ating

D
efault Spread

C
roatia

B
aa3

145

C
yprus

A
2

90

C
zech R

epublic
B

aa1
120

H
ungary

A
3

95

L
atvia

B
aa2

130

L
ithuania

B
a1

250

M
oldova

B
3

650

Poland
B

aa1
120

R
om

ania
B

3
650

R
ussia

B
2

550

Slovakia
B

a1
250

Slovenia
A

2
90

T
urkey

B
1

450



A
sw

ath D
am

odaran
17

U
sing C

ountry R
atings to E

stim
ate E

quity Spreads

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 G

reek A
SE

(E
quity) =

 32%

–
Standard D

eviation in G
reek E

uro B
ond =

 16%

–
A

djusted E
quity Spread =

 0.35%
 (32/16) =

  0.70 %
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From
 C

ountry Spreads to C
orporate R

isk prem
ium

s

A
pproach 1: A

ssum
e that every com

pany in the country is equally exposed to
country risk. In this case,

E
(R

eturn) =
 R

iskfree R
ate +

 C
ountry Spread +

 B
eta (U

S prem
ium

)
Im

plicitly, this is w
hat you are assum

ing w
hen you use the local G

overnm
ent’s dollar

borrow
ing rate as your riskfree rate.

A
pproach 2: A

ssum
e that a com

pany’s exposure to country risk is sim
ilar to

its exposure to other m
arket risk.

E
(R

eturn) =
 R

iskfree R
ate +

 B
eta (U

S prem
ium

 +
 C

ountry Spread)

A
pproach 3: T

reat country risk as a separate risk factor and allow
 firm

s to
have different exposures to country risk (perhaps based upon the proportion of
their revenues com

e from
 non-dom

estic sales)

E
(R

eturn)=
R

iskfree R
ate+

 β (U
S prem

ium
) +

 λ (C
ountry Spread)
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E
stim

ating C
om

pany E
xposure to C

ountry R
isk

D
ifferent com

panies should be exposed to different degrees to country risk.
For instance, a G

reek firm
 that generates the bulk of its revenues in the rest of

W
estern E

urope should be less exposed to country risk than one that generates
all its business w

ithin G
reece.

T
he factor “λ” m

easures the relative exposure of a firm
 to country risk. O

ne
sim

plistic solution w
ould be to do the follow

ing:
λ = %

 of revenues dom
estically

firm / %
 of revenues dom

estically
avg firm

For instance, if a firm
 gets 35%

 of its revenues dom
estically w

hile the average
firm

 in that m
arket gets 70%

 of its revenues dom
estically

λ = 35%
/ 70 %

 =
 0.5

T
here are tw

o im
plications

•
A

 com
pany’s risk exposure is determ

ined by w
here it does business and not by

w
here it is located

•
Firm

s m
ight be able to actively m

anage their country risk exposures
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E
stim

ating E
(R

eturn) for T
itan C

em
ents

A
ssum

e that the beta for T
itan C

em
ents is 0.98, and that the riskfree rate used

is 5.1%
.

A
pproach 1: A

ssum
e that every com

pany in the country is equally exposed to
country risk. In this case,

E
(R

eturn) =
 5.10%

 +
 0.70%

 +
 0.98 (5.17%

) =
 10.87%

A
pproach 2: A

ssum
e that a com

pany’s exposure to country risk is sim
ilar to

its exposure to other m
arket risk.

E
(R

eturn) =
 5.10%

 +
 0.98 (5.17%

+
 0.70%

) =
 10.83%

A
pproach 3: T

reat country risk as a separate risk factor and allow
 firm

s to
have different exposures to country risk (perhaps based upon the proportion of
their revenues com

e from
 non-dom

estic sales)
E

(R
eturn)=

 5.10%
 +

 0.98(5.17%
) +

 0.70 (0.70%
) =

 10.66%
T

itan is less exposed to country risk than the typical G
reek firm

 since it gets about
50%

 of its revenues in G
reece; the average for G

reek firm
s is 70%

.
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Im
plied E

quity R
isk Prem

ium
s

A
n im

plied equity risk prem
ium

 is a forw
ard looking estim

ate, based upon
how

 stocks are priced today and expected cashflow
s in the future.

O
n January 1, 2002, for instance, these w

ere the facts for the U
nited States.

•
L

evel of the index =
 1148

•
T

reasury bond rate =
 5.05%

•
E

xpected G
row

th rate in earnings (next 5 years) =
 10.3%

 (C
onsensus estim

ate for
S&

P 500)
•

E
xpected grow

th rate after year 5 =
 5.05%

•
D

ividends +
 stock buybacks =

 2.74%
 of index (C

urrent year)
Y

ear 1
Y

ear 2
Y

ear 3
Y

ear 4
Y

ear 5
E

xpected D
ividends =

$34.72
$38.30

$42.24
$46.59

$51.39
+

 Stock B
uybacks

E
xpected dividends +

 buybacks in year 6 =
 51.39 (1.0505) =

 $ 54.73
1148 =

 34.72/(1+
r) +

 38.30/(1+
r) 2+

 +
 42.24/(1+

r) 3 +
 46.59/(1+

r) 4 +
 (51.39+

(54.73/(r-.0505))/(1+
r) 5

Solving for r, r =
 8.67%

. (O
nly w

ay to do this is trial and error)
Im

plied risk prem
ium

 =
 8.67%

 - 5.05%
 =

 3.62%
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U
.S. E

quity R
isk Prem

ium
s - 1960 - 2002

Im
p

lied
 P

rem
iu

m
 fo

r U
S

 E
q

u
ity M

arket

0
.0

0
%

1
.0

0
%

2
.0

0
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3
.0

0
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4
.0

0
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5
.0

0
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6
.0

0
%

7
.0

0
%
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1970
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1998

2000

Y
ear

Implied Premium
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M
onthly Prem

ium
s: 2000 - 2002

Im
plied E

quity R
isk P

rem
ium

s: M
onthly - Jan 2000 to July 2002

0
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Jun-01

Jul-01

Aug-01

Sep-01

Oct-01
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M
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5.00%

Implied Equity risk premium

Index
D

ividends



A
sw

ath D
am

odaran
24

A
n Interm

ediate Solution

T
he historical risk prem

ium
 of 5.17%

 for the U
nited States is too high a

prem
ium

 to use in valuation. It is m
uch higher than the actual im

plied equity
risk prem

ium
 in the m

arket

T
he current im

plied equity risk prem
ium

 requires us to assum
e that the m

arket
is correctly priced today. (If I w

ere required to be m
arket neutral, this is the

prem
ium

 I w
ould use)

T
he average im

plied equity risk prem
ium

 betw
een 1960-2001 in the U

nited
States is about 4%

. W
e w

ill use this as the prem
ium

 for a m
ature equity

m
arket.
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Im
plied Prem

ium
 for G

reek M
arket: M

ay 1, 2002

L
evel of the Index =

 2592

D
ividends on the Index =

 3.55%
 of 2592 (U

sed w
eighted yield)

O
ther param

eters
•

R
iskfree R

ate =
 5.10%

 (E
uros)

•
E

xpected G
row

th (in  E
uros)

–
N

ext 5 years =
 9.31%

 (U
sed expected grow

th rate in E
arnings)

–
A

fter year 5 =
  5.10%

Solving for the expected return:
•

E
xpected return on E

quity =
 9.53%

•
Im

plied E
quity prem

ium
 =

 9.53%
 - 5.10%

 =
 4.43%

E
ffect on valuation
•

T
itan’s value w

ith historiucal prem
ium

 (4%
) plus country (.7%

) : $ 47.64

•
T

ian’s value w
ith im

plied prem
ium

: $ 44.41
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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.

T
his beta has three problem

s:
•

It has high standard error

•
It reflects the firm

’s business m
ix over the period of the regression, not the current

m
ix

•
It reflects the firm

’s average financial leverage over the period rather than the
current leverage.
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B
eta E

stim
ation: A

m
azon
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B
eta E

stim
ation for T

itan C
em

ent: T
he Index E

ffect
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D
eterm

inants of B
etas

P
roduct or Service: 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

O
perating L

everage: T
he greater the proportion of fixed costs in the cost structure of a

business, the higher the beta w
ill be of that business. T

his is because higher fixed costs
increase your exposure to all risk, including m

arket risk.
F

inancial L
everage: T

he m
ore debt a firm

 takes on, the higher the beta w
ill be of the

equity in that business. D
ebt creates a fixed cost, interest expenses, that increases

exposure to m
arket risk. 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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T
he Solution: B

ottom
-up B

etas

T
he bottom

 up beta can be estim
ated by :

•
T

aking a w
eighted (by sales or operating incom

e) average of the unlevered betas of
the different businesses a firm

 is in.

(T
he unlevered beta of a business can be estim

ated by looking at other firm
s in the sam

e
business)

•
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

•
It has low

er standard error (SE
average  = SE

firm  / √n (n =
 num

ber of firm
s)

•
It reflects the firm

’s current business m
ix and financial leverage

•
It can be estim

ated for divisions and private firm
s.

β
j

j j
k

= =

∑
 

 
1

 
O

perating Incom
e

O
perating Incom

e
j

Firm

β
β

levered
unlevered

1
(1

tax rate) (C
urrent D

ebt/E
quity R

atio)
=

+
−

[
]
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T
itan’s B

ottom
-up B

eta

B
usiness

U
nlevered

D
/E

 R
atio

L
evered beta

P
roportion of V

alue

C
em

ent
.82

25.21%
0.98

100%

L
evered B

eta
= U

nlevered B
eta ( 1 +

 (1- tax rate) (D
/E

 R
atio)

=
 0.82 ( 1 +

 (1-.2449) (.2521)) =
 0.98

A
 H

ypothetical scenario: A
ssum

e that T
itan had been in tw

o businesses- cem
ent and

technology. Y
ou could estm

ate a beta for the com
bined firm

 as follow
s

C
om

parable firm
s

B
usiness

R
evenues 

V
alue/Sales U

nlevered beta
V

alue
W

eight
W

eight*B
eta

C
em

ent
623

3.0
0.82

1869
79%

.79*.82

T
echnology

100
5.0

1.20
  500

21%
.21*1.20

Firm
=

.90
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A
m

azon’s B
ottom

-up B
eta

U
nlevered beta for firm

s in internet retailing =
1.60

U
nlevered beta for firm

s in specialty retailing =
 

1.00

A
m

azon is a specialty retailer, but its risk currently seem
s to be determ

ined by the fact
that it is an online retailer. H

ence w
e w

ill use the beta of internet com
panies to begin the

valuation

B
y the fifth year, w

e are estim
ating substantial revenues for A

m
azon and w

e m
ove the

beta tow
ards to beta of the retailing business.
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From
 C

ost of E
quity to C

ost of C
apital

C
ost of C

apital =
C

ost of E
quity (E

quity/(D
ebt +

 E
quity))

+
C

ost of B
orrow

ing 
(1-t) 

(D
ebt/(D

ebt +
 E

quity))

C
ost of borrow

ing should be based upon
(1) synthetic or actual bond rating
(2) default spread
C

ost of B
orrow

ing = R
iskfree rate + D

efault spread

M
arginal tax rate, reflecting

tax benefits of debt

W
eights should be m

arket value w
eights

C
ost of equity

based upon bottom
-up

beta
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E
stim

ating Synthetic 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 ratioInterest C
overage R

atio =
 E

B
IT

 / Interest E
xpenses

For T
itan’s interest coverage ratio, w

e used the interest expenses and E
B

IT
from

 2000.

Interest C
overage R

atio =
 186.40/ 26 =

 7.17

A
m

azon.com
 has negative operating incom

e; this yields a negative interest
coverage ratio, w

hich should suggest a low
 rating. W

e com
puted an average

interest coverage ratio of 2.82 over the next 5 years.
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Interest C
overage R

atios, R
atings and D

efault Spreads

If Interest C
overage R

atio is
E

stim
ated B

ond R
ating

D
efault Spread(1/00)

D
efault Spread(1/01)

>
 8.50

A
A

A
0.20%

0.75%

6.50 - 8.50
A

A
0.50%

1.00%

5.50 - 6.50
A

+
0.80%

1.50%

4.25 - 5.50
A

1.00%
1.80%

3.00 - 4.25
A

–
1.25%

2.00%

2.50 - 3.00
B

B
B

1.50%
2.25%

2.00 - 2.50
B

B
2.00%

3.50%

1.75 - 2.00
B

+
2.50%

4.75%

1.50 - 1.75
B

3.25%
6.50%

1.25 - 1.50
B

 –
4.25%

8.00%

0.80 - 1.25
C

C
C

5.00%
10.00%

0.65 - 0.80
C

C
6.00%

11.50%

0.20 - 0.65
C

7.50%
12.70%

<
 0.20

D
10.00%

15.00%
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E
stim

ating the cost of debt for a firm

T
he synthetic rating for T

itan C
em

ent is A
. U

sing the 2002 default spread of 1.80%
, w

e
estim

ate a cost of debt of 7.25%
 (using a riskfree rate of 5.1%

 and adding in the country
defualt spread of 0.35%

):
 C

ost of debt =
 R

iskfree rate +
 G

reek default spread +
 C

om
pany default spread

=
5.1%

 +
 0.35%

+
 1.80%

 =
 7.25%

T
he synthetic rating for A

m
azon.com

 in 2000w
as B

B
B

. T
he default spread for B

B
B

rated bond w
as 1.50%

 in 2000 and the treasury bond rate w
as 6.5%

.
Pre-tax cost of debt =

 R
iskfree R

ate +
 D

efault spread
=

 6.50%
 +

 1.50%
 =

 8.00%
A

fter-tax cost of debt =
 8.00%

 (1- 0) =
 8.00%

: T
he firm

 is paying no taxes currently. A
s

the firm
’s tax rate changes and its cost of debt changes, the after tax cost of debt w

ill
change as w

ell.
1

2
3

4
5

6
7

8
9

10
P

re-tax
8.00%

8.00%
8.00%

8.00%
8.00%

7.80%
7.75%

7.67%
7.50%

 
7.00%

T
ax rate

0%
0%

0%
16.13%

35%
 35%

 
 35%

 35%
 35%

 35%
A

fter-tax
8.00%

8.00%
8.00%

6.71%
5.20%

5.07%
5.04%

4.98%
4.88%

4.55%
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W
eights for the C

ost of C
apital C

om
putation

T
he w

eights used to com
pute the cost of capital should be the m

arket value
w

eights for debt and equity.

T
here is an elem

ent of circularity that is introduced into every valuation by
doing this, since the values that w

e attach to the firm
 and equity at the end of

the analysis are different from
 the values w

e gave them
 at the beginning.

A
s a general rule, the debt that you should subtract from

 firm
 value to arrive at

the value of equity should be the sam
e debt that you used to com

pute the cost
of capital.
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E
stim

ating C
ost of C

apital: A
m

azon.com

E
quity
•

C
ost of E

quity =
 6.50%

 +
 1.60 (4.00%

) =
 12.90%

•
M

arket V
alue of E

quity =
 $ 84/share* 340.79 m

il shs =
 $ 28,626 m

il (98.8%
)

D
ebt

•
C

ost of debt =
 6.50%

 +
 1.50%

 (default spread) =
 8.00%

•
M

arket V
alue of D

ebt =
 $ 349 m

il (1.2%
)

C
ost of C

apital

C
ost of C

apital =
 12.9 %

 (.988) +
 8.00%

 (1- 0) (.012)) =
 12.84%
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E
stim

ating C
ost of C

apital: T
itan C

em
ents

E
quity
•

C
ost of E

quity =
 5.10%

 +
 0.98 (4%

+
 0.70%

) =
 9.71 %

•
M

arket V
alue of E

quity =
1517 m

illion E
uros (79.9%

)

D
ebt

•
C

ost of debt =
 5.10%

 +
 0.35%

 +
1.80%

=
 7.25%

•
M

arket V
alue of D

ebt =
 382 m

illion E
uros  (20.1%

)

C
ost of C

apital
C

ost of C
apital =

 9.71 %
 (.799) +

 7.25%
 (1- .2449) (0.201)) =

 8.85%

T
he book value of equity at T

itan C
em

ent is 458 m
illion E

uros
T

he book value of debt at T
itan C

em
ent is 390 m

illion; Interest expense is 26 m
il;

A
verage m

aturity of debt =
 4 years

E
stim

ated m
arket value of debt =

 26 m
illion (PV

 of annuity, 4 years, 7.25%
) +

$390 m
illion/1.0725

4 =
 $382 m

illion
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II. E
stim

ating C
ash Flow

s to Firm

E
arnings before interest and taxes

- T
ax rate * E

B
IT

= E
B

IT
 ( 1- tax rate)

- (C
apital E

xpenditures - D
epreciation)

- C
hange in non-cash w

orking capital

=
 F

ree C
ash flow

 to the firm
 (F

C
F

F
)

U
p

d
ate

- Trailing E
arnings

- U
nofficial num

bers

N
o

rm
alize

- H
istory

- Industry

C
lean

se
 operating item

s of
- F

inancial E
xpenses

- C
apital E

xpenses
- N

on-recurring expenses

O
perating leases

- C
onvert into debt

- A
djust operating incom

e

R
&

D
 E

xpenses
- C

onvert into asset
- A

djust operating incom
e

T
ax rate

- can be effective for  
near future, but 
m

ove to m
arginal

- reflect net 
operating losses

Include
- R

&
D

- A
cquisitions

D
efined as

N
on-cash C

A
- N

on-debt C
L
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T
he Im

portance of U
pdating

T
he operating incom

e and revenue that w
e use in valuation should be updated

num
bers. O

ne of the problem
s w

ith using financial statem
ents is that they are

dated.

A
s a general rule, it is better to use 12-m

onth trailing estim
ates for earnings

and revenues than num
bers for the m

ost recent financial year. T
his rule

becom
es even m

ore critical w
hen valuing com

panies that are evolving and
grow

ing rapidly.

 
L

ast 10-K
T

railing 12-m
onth

R
evenues

$ 610 m
illion

$1,117 m
illion

E
B

IT
- $125 m

illion
- $ 410 m

illion

T
he valuation of T

itan is dated because there have been no financial
statem

ents released since the last 10K
.
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N
orm

alizing E
arnings: A

m
azon

Y
ear

R
evenues

O
perating M

argin
E

B
IT

T
r1

2
m

$
1

,1
1

7
-3

6
.7

1
%

-$
4

1
0

1
$

2
,7

9
3

-1
3

.3
5

%
-$

3
7

3
2

$
5

,5
8

5
-1

.6
8

%
-$

9
4

3
$

9
,7

7
4

4
.1

6
%

$
4

0
7

4
$

1
4

,6
6

1
7

.0
8

%
$

1
,0

3
8

5
$

1
9

,0
5

9
8

.5
4

%
$

1
,6

2
8

6
$

2
3

,8
6

2
9

.2
7

%
$

2
,2

1
2

7
$

2
8

,7
2

9
9

.6
4

%
$

2
,7

6
8

8
$

3
3

,2
1

1
9

.8
2

%
$

3
,2

6
1

9
$

3
6

,7
9

8
9

.9
1

%
$

3
,6

4
6

1
0

$
3

9
,0

0
6

9
.9

5
%

$
3

,8
8

3
T

Y
(1

1
)

$
4

1
,3

4
6

1
0

.0
0

%
$

4
,1

3
5

In
d

u
stry A

verag
e
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O
perating L

eases at T
he H

om
e D

epot in 1998

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
-1

5
 

$          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)

A
djusted O

perating Incom
e =

 $2,016 +
 2,571 (.0625) =

 $2,177 m
il



A
sw

ath D
am

odaran
44

C
apitalizing R

&
D

 E
xpenses: Shire Pharm

aceuticals

T
o capitalize R

&
D

,
•

Specify an am
ortizable life for R

&
D

 (2 - 10 years)
•

C
ollect past R

&
D

 expenses for as long as the am
ortizable life

•
Sum

 up the unam
ortized R

&
D

 over the period. (T
hus, if the am

ortizable life is 5 years, the research asset can
be obtained by adding up 1/5th of the R

&
D

 expense from
 five years ago, 2/5th of the R

&
D

 expense from
 four

years ago...:

R
 &

 D
 w

as assum
ed to have a 5-year life.

Y
ear

R
&

D
U

nam
ortized R

&
D

A
m

ortization
C

urrent
£48.12

1.00
£48.12

£0.00
-1

£37.42
0.80

£29.94
£7.48

-2
£28.99

0.60
£17.39

£5.80
-3

£17.88
0.40

£7.15
£3.58

-4
£8.18

0.20
£1.64

£1.64
-5

£4.56
0.00

£0.00
£0.91

 £104.24
£19.41

V
alue of research asset =

£104.24
A

m
ortization of research asset in 2000 =

£19.41
A

djustm
ent to O

perating Incom
e =

 A
dd back R

&
D

 and subtract A
m

ortization of R
&

D
A

djusted O
perating Incom

e =
 £41.03 +

 £48.12 - £19.41 =
 £

6
9

.7
4
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T
he E

ffect of N
et O

perating L
osses: A

m
azon.com

’s T
ax

R
ate

Y
ear

1
2

3
4

5

E
B

IT
-$373

-$94
$407

$1,038
$1,628

T
axes

$0
$0

$0
$167

$570

E
B

IT
(1-t)

-$373
-$94

$407
$871

$1,058

T
ax rate

0%
0%

0%
16.13%

35%

N
O

L
$500

$873
$967

$560
$0

A
fter year 5, the tax rate becom

es 35%
.
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E
stim

ating A
ctual FC

FF: T
itan C

em
ent

E
B

IT
 =

 186.4 m
illion E

uros

T
ax rate =

 24.49%

N
et C

apital expenditures =
 C

ap E
x - D

epreciation =
 459-41 =

 418 m
illion

C
hange in W

orking C
apital =

 77.1 m
illion

E
stim

ating FC
FF (2000)

C
urrent E

B
IT

 * (1 - tax rate) =
186.4 (1-.2449) =

141  M
illion E

uros

 - (C
apital Spending - D

epreciation)
418

 - C
hange in W

orking C
apital

  77

C
urrent FC

FF
-355 M

illion E
uros



A
sw

ath D
am

odaran
47

E
stim

ating FC
FF: A

m
azon.com

E
B

IT
 (T

railing 1999) =
 -$ 410 m

illion

T
ax rate used =

 0%
 (A

ssum
ed E

ffective =
 M

arginal)

C
apital spending (T

railing 1999) =
 $ 243 m

illion

D
epreciation (T

railing 1999) =
 $ 31 m

illion

N
on-cash W

orking capital C
hange (1999) =

 - 80 m
illion

E
stim

ating FC
FF (1999)

C
urrent E

B
IT

 * (1 - tax rate) =
 - 410 (1-0)

=
 - $410 m

illion

 - (C
apital Spending - D

epreciation)
       

=
   $212 m

illion

 - C
hange in W

orking C
apital

=
   -$ 80 m

illion

C
urrent FC

FF
=

 - $542 m
illion
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IV
. E

xpected G
row

th in E
B

IT
 and Fundam

entals

R
einvestm

ent R
ate and R

eturn on C
apital

g
E

B
IT

 =
 (N

et C
apital E

xpenditures +
 C

hange in W
C

)/E
B

IT
(1-t) * R

O
C

=
 R

einvestm
ent R

ate * R
O

C

Proposition: N
o firm

 can expect its operating incom
e to grow

 over tim
e

w
ithout reinvesting som

e of the operating incom
e in net capital expenditures

and/or w
orking capital.

Proposition: T
he net capital expenditure needs of a firm

, for a given grow
th

rate, should be inversely proportional to the quality of its investm
ents.
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N
orm

alizing N
et C

ap E
x: T

itan C
em

ents

1997
1998

1999
2000

2001
T

otal
C

p E
x

$25.09
$37.11

$136.65
$50.54

$81.00
$330.39

D
epreciation

$13.53
$20.08

$89.53
$39.26

$40.87
$203.27

E
B

IT
$86.39

$100.64
$122.55

$162.78
$186.39

E
B

IT
(1-t)

$65.23
$75.99

$92.54
$122.91

$140.74
$497.41

N
et C

a p E
x as %

 o
17.72%

22.41%
50.92%

9.18%
28.51%

25.56%
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E
xpected G

row
th E

stim
ate: T

itan C
em

ent

N
orm

alized C
hange in w

orking capital =
 (W

orking capital as percent of
revenues) * C

hange in revenues in 2000 =
 .1511 (982.9-622.7) =

 54.42 m
il E

u

N
orm

alized N
et C

ap E
x =

 N
et C

ap ex as %
 of E

B
IT

(1-t) * E
B

IT
 (1-t) in 2001

=
 .2556*(186.4(1-.2449)) =

  35.98 m
illion E

uros

N
orm

alized reinvestm
ent rate =

 (54.42+
35.98)/(186.4(1-.2449)) =

 64.22%

R
eturn on capital =

 186.4 (1-.2449)/ (448+
399) =

 16.62%
•

T
he book value of debt and equity from

 last year w
as used.

E
xpected grow

th rate =
 .6422*.1662 =

 10.68%
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R
evenue G

row
th and O

perating M
argins

W
ith negative operating incom

e and a negative return on capital, the
fundam

ental grow
th equation is of little use for A

m
azon.com

For A
m

azon, the effect of reinvestm
ent show

s up in revenue grow
th rates and

changes in expected operating m
argins:

E
xpected R

evenue G
row

th in $ =
 R

einvestm
ent (in $ term

s) * (Sales/ C
apital)

T
he effect on expected m

argins is m
ore subtle. A

m
azon’s reinvestm

ents
(especially in acquisitions) m

ay help create barriers to entry and other
com

petitive advantages that w
ill ultim

ately translate into high operating
m

argins and high profits.
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G
row

th in R
evenues, E

arnings and R
einvestm

ent: A
m

azon

Y
ear

R
evenue 

C
hg in 

R
einvestm

ent
C

hg R
ev/ C

hg R
einvestm

ent
R

O
C

G
row

th
R

evenue

1
150.00%

$1,676
$559

3.00
-76.62%

2
100.00%

$2,793
$931

3.00
-8.96%

3
75.00%

$4,189
$1,396

3.00
20.59%

4
50.00%

$4,887
$1,629

3.00
25.82%

5
30.00%

$4,398
$1,466

3.00
21.16%

6
25.20%

$4,803
$1,601

3.00
22.23%

7
20.40%

$4,868
$1,623

3.00
22.30%

8
15.60%

$4,482
$1,494

3.00
21.87%

9
10.80%

$3,587
$1,196

3.00
21.19%

10
6.00%

$2,208
$736

3.00
20.39%

A
ssum

e that firm
 can earn high returns because of established econom

ies of scale.
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V
. G

row
th Patterns

A
 key assum

ption in all discounted cash flow
 m

odels is the period of high
grow

th, and the pattern of grow
th during that period. In general, w

e can m
ake

one of three assum
ptions:

•
there is no high grow

th, in w
hich case the firm

 is already in stable grow
th

•
there w

ill be high grow
th for a period, at the end of w

hich the grow
th rate w

ill drop
to the stable grow

th rate (2-stage)

•
there w

ill be high grow
th for a period, at the end of w

hich the grow
th rate w

ill
decline gradually to a stable grow

th rate(3-stage)

Stable G
row

th
2-Stage G

row
th

3-Stage G
row

th
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D
eterm

inants of G
row

th Patterns

Size of the firm
•

Success usually m
akes a firm

 larger. A
s firm

s becom
e larger, it becom

es m
uch

m
ore difficult for them

 to m
aintain high grow

th rates

C
urrent grow

th rate
•

W
hile past grow

th is not alw
ays a reliable indicator of future grow

th, there is a
correlation betw

een current grow
th and future grow

th. T
hus, a firm

 grow
ing at

30%
 currently probably has higher grow

th and a longer expected grow
th period

than one grow
ing 10%

 a year now
.

B
arriers to entry and differential advantages
•

U
ltim

ately, high grow
th com

es from
 high project returns, w

hich,  in turn, com
es

from
 barriers to entry and differential advantages.

•
T

he question of how
 long grow

th w
ill last and how

 high it w
ill be can therefore be

fram
ed as a question about w

hat the barriers to entry are, how
 long they w

ill stay
up and how

 strong they w
ill rem

ain.
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Stable G
row

th C
haracteristics

In stable grow
th, firm

s should have the characteristics of other stable grow
th

firm
s. In particular,

•
T

he risk of the firm
, as m

easured by beta and ratings, should reflect that of a stable
grow

th firm
.

–
B

eta should m
ove tow

ards one

–
T

he cost of debt should reflect the safety of stable firm
s (B

B
B

 or higher)

•
T

he debt ratio of the firm
 m

ight increase to reflect the larger and m
ore stable

earnings of these firm
s.

–
T

he debt ratio of the firm
 m

ight m
oved to the optim

al or an industry average

–
If the m

anagers of the firm
 are deeply averse to debt, this m

ay never happen

•
T

he reinvestm
ent rate of the firm

 should reflect the expected grow
th rate and the

firm
’s return on capital

–
R

einvestm
ent R

ate =
 E

xpected G
row

th R
ate / R

eturn on C
apital
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T
itan and A

m
azon.com

: Stable G
row

th Inputs

 
H

igh G
row

th
Stable G

row
th

T
itan C

em
ent

•
B

eta
0.98

1.00
•

D
ebt R

atio
20.10%

20.10%
•

R
eturn on C

apital
16.62%

8.08%
•

C
ost of C

apital
8.85%

8.08%
•

E
xpected G

row
th R

ate 
10.68%

4%
•

R
einvestm

ent R
ate

64.22%
4%

/8.08%
 =

 49.5%

A
m

azon.com
•

B
eta

1.60
1.00

•
D

ebt R
atio

1.20%
15%

•
R

eturn on C
apital

N
egative

20%
•

E
xpected G

row
th R

ate
N

M
F

6%
•

R
einvestm

ent R
ate

>
100%

6%
/20%

 =
 30%
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D
ealing w

ith C
ash and M

arketable Securities

T
he sim

plest and m
ost direct w

ay of dealing w
ith cash and m

arketable
securities is to keep them

 out of the valuation - the cash flow
s should be

before interest incom
e from

 cash and securities, and the discount rate should
not be contam

inated by the inclusion of cash. (U
se betas of the operating

assets alone to estim
ate the cost of equity).

O
nce the firm

 has been valued, add back the value of cash and m
arketable

securities.
•

If you have a particularly incom
petent m

anagem
ent, w

ith a history of overpaying
on acquisitions, m

arkets m
ay discount the value of this cash.
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D
ealing w

ith C
ross H

oldings

W
hen the holding is a m

ajority, active stake, the value that w
e obtain from

 the
cash flow

s includes the share held by outsiders. W
hile their holding is

m
easured in the balance sheet as a m

inority interest, it is at book value. T
o get

the correct value, w
e need to subtract out the estim

ated m
arket value of the

m
inority interests from

 the firm
 value.

W
hen the holding is a m

inority, passive interest, the problem
 is a different

one. T
he firm

 show
s on its incom

e statem
ent only the share of dividends it

receives on the holding. U
sing only this incom

e w
ill understate the value of

the holdings. In fact, w
e have to value the subsidiary as a separate entity to get

a m
easure of the m

arket value of this holding.

Proposition 1: It is alm
ost im

possible to correctly value firm
s w

ith m
inority,

passive interests in a large num
ber of private subsidiaries.
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A
m

azon: E
stim

ating the V
alue of E

quity O
ptions

D
etails of options outstanding

•
A

verage strike price of options outstanding =
$ 13.375

•
A

verage m
aturity of options outstanding =

8.4 years

•
Standard deviation in ln(stock price) =

50.00%

•
A

nnualized dividend yield on stock =
0.00%

•
T

reasury bond rate =
6.50%

•
N

um
ber of options outstanding =

38 m
illion

•
N

um
ber of shares outstanding =

340.79 m
illion

V
alue of options outstanding (using dilution-adjusted B

lack-Scholes m
odel)

•
V

alue of equity options =
 $ 2,892 m

illion
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F
orever

T
erm

inal V
alue= 1881/(.0961-.06)

=
52,148

C
o

st o
f E

q
u

ity
12.90%

C
o

st o
f D

eb
t

6.5%
+

1.5%
=

8.0%
T

ax rate = 0%
 -> 35%

W
eig

h
ts

D
ebt=

 1.2%
 ->

 15%

V
alue of O

p A
ssets $ 14,910

+
 C

ash 
$        26

= V
alue of F

irm
$14,936

- V
alue of D

ebt
$     349

= V
alue of E

quity
$14,587

- E
quity O

ptions
$  2,892

V
alue per share

$ 34.32

R
iskfree R

ate
:

T
. B

ond rate = 6.5%

+
B

eta
1.60 ->

   1.00
X

R
isk P

rem
iu

m
4%

Internet/
R

etail
O

perating 
Leverage

C
urrent 

D
/E

: 1.21%
B

ase E
quity

P
rem

ium
C

ountry R
isk

P
rem

ium

C
urrent

R
evenue

$ 1,117

C
urrent

M
argin:

-36.71%

R
einvestm

ent:
C

ap ex includes acquisitions
W

orking capital is 3%
 of revenues

S
ales T

urnover
R

atio: 3.00
C

om
petitive

A
dvantages

R
evenue 

G
row

th:
42%

E
xpected  

M
argin:

 ->
 10.00%

S
table G

row
th

S
table

R
evenue

G
row

th: 6%

S
table

O
perating

M
argin: 

10.00%

S
table 

R
O

C
=

20%
R

einvest 30%
 

of E
B

IT
(1-t)

E
B

IT
-410m

N
O

L:
500 m

$41,346 
10.00%

 
35.00%
$2,688 
$  807 
$1,881

T
erm

. Y
ear

2
4

3
1

5
6

8
9

10
7

C
ost of E

quity
12.90%

12.90%
12.90%

12.90%
12.90%

12.42%
12.30%

12.10%
11.70%

10.50%
C

ost of D
ebt

8.00%
8.00%

8.00%
8.00%

8.00%
7.80%

7.75%
7.67%

7.50%
7.00%

A
T

 cost of debt
8.00%

8.00%
8.00%

6.71%
5.20%

5.07%
5.04%

4.98%
4.88%

4.55%
C

ost of C
apital 

12.84%
12.84%

12.84%
12.83%

12.81%
12.13%

11.96%
11.69%

11.15%
9.61%

R
evenues

 $2,793 
 5,585 

 9,774 
 14,661 

19,059 
23,862

28,729 
33,211

36,798 
39,006 

  
E

B
IT

-$373
-$94

$407
$1,038

$1,628
$2,212

$2,768
$3,261

$3,646
$3,883

E
B

IT
 (1-t)

-$373
-$94

$407
$871

$1,058
$1,438

$1,799
$2,119

$2,370
$2,524

 - R
einvestm

ent
$559

$931
$1,396

$1,629
$1,466

$1,601
$1,623

$1,494
$1,196

$736
FC

FF
-$931

-$1,024
-$989

-$758
-$408

-$163
$177

$625
$1,174

$1,788A
m

azo
n

.co
m

Jan
u

ary 2000
S

to
ck P

rice = $ 84
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A
m

azon.com
: B

reak E
ven at $84?

6
%

8
%

1
0

%
1

2
%

1
4

%
3

0
%

(1
.9

4
)

$        
2

.9
5

$         
7

.8
4

$         
1

2
.7

1
$       

1
7

.5
7

$       
3

5
%

1
.4

1
$         

8
.3

7
$         

1
5

.3
3

$       
2

2
.2

7
$       

2
9

.2
1

$       
4

0
%

6
.1

0
$         

1
5

.9
3

$       
2

5
.7

4
$       

3
5

.5
4

$       
4

5
.3

4
$       

4
5

%
1

2
.5

9
$       

2
6

.3
4

$       
4

0
.0

5
$       

5
3

.7
7

$       
6

7
.4

8
$       

5
0

%
2

1
.4

7
$       

4
0

.5
0

$       
5

9
.5

2
$       

7
8

.5
3

$       
9

7
.5

4
$       

5
5

%
3

3
.4

7
$       

5
9

.6
0

$       
8

5
.7

2
$       

1
1

1
.8

4
$     

1
3

7
.9

5
$     

6
0

%
4

9
.5

3
$       

8
5

.1
0

$       
1

2
0

.6
6

$     
1

5
6

.2
2

$     
1

9
1

.7
7

$     
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F
orever

T
erm

inal V
alue= 1064/(.0876-.05)

=
$ 28,310

C
o

st o
f E

q
u

ity
13.81%

C
o

st o
f D

eb
t

5.1%
+

4.75%
=

 9.85%
T

ax rate = 0%
 -> 35%

W
eig

h
ts

D
ebt=

 27.38%
 ->

 15%

V
alue of O

p A
ssets $  7,967

+
 C

ash &
 N

on-op 
$ 1,263

= V
alue of F

irm
$ 9,230

- V
alue of D

ebt
$  1,890

= V
alue of E

quity
$  7,340

- E
quity O

ptions
$     748

V
alue per share

$ 18.74

R
iskfree R

ate
:

T
. B

ond rate = 5.1%

+
B

eta
2.18->

   1.10
X

R
isk P

rem
iu

m
4%

Internet/
R

etail
O

perating 
Leverage

C
urrent 

D
/E

: 37.5%
B

ase E
quity

P
rem

ium
C

ountry R
isk

P
rem

ium

C
urrent

R
evenue

$ 2,465

C
urrent

M
argin:

-34.60%

R
einvestm

ent:
C

ap ex includes acquisitions
W

orking capital is 3%
 of revenues

S
ales T

urnover
R

atio: 3.02
C

om
petitive

A
dvantages

R
evenue 

G
row

th:
25.41%

E
xpected  

M
argin:

 ->
 9.32%

S
table G

row
th

S
table

R
evenue

G
row

th: 5%

S
table

O
perating

M
argin: 

9.32%

S
table 

R
O

C
=

16.94%
R

einvest  29.5%
 

of E
B

IT
(1-t)

E
B

IT
-853m

N
O

L:
1,289 m

$24,912
$2,322
$1,509
$  445
$1,064

T
erm

. Y
ear

2
4

3
1

5
6

8
9

10
7

D
ebt R

atio
27.27%

27.27%
27.27%

27.27%
27.27%

24.81%
24.20%

23.18%
21.13%

15.00%
B

eta
2.18

2.18
2.18

2.18
2.18

 1.96 
 1.75 

 1.53 
 1.32 

 1.10 
C

ost of E
quity

13.81%
13.81%

13.81%
13.81%

13.81%
12.95%

12.09%
11.22%

10.36%
9.50%

A
T

 cost of debt
10.00%

10.00%
10.00%

10.00%
9.06%

6.11%
6.01%

5.85%
5.53%

4.55%
C

ost of C
apital 

12.77%
12.77%

12.77%
12.77%

12.52%
11.25%

10.62%
9.98%

9.34%
8.76%

A
m

azo
n

.co
m

Jan
u

ary 2001
S

to
ck p

rice = $14

R
evenues

$4,314
$6,471

$9,059
$11,777

$14,132
$16,534

$18,849
$20,922

$22,596
$23,726

$24,912
E

B
IT

 
-$703

-$364
$54

$499
$898

$1,255
$1,566

$1,827
$2,028

$2,164
$2,322

E
B

IT
(1-t)

-$703
-$364

$54
$499

$898
$1,133

$1,018
$1,187

$1,318
$1,406

$1,509
 - R

einvestm
ent

$612
$714

$857
$900

$780
$796

$766
$687

$554
$374

$445
FC

FF
-$1,315

-$1,078
-$803

-$401
$118

$337
$252

$501
$764

$1,032
$1,064
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C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :               141

- N
t C

pX
                 419

- C
h g W

C
                 77

= F
C

F
F

                   -355
R

einvestm
ent R

ate =
 352%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.6422*.1662=

.1068
10.68

%

S
table G

row
th

g =
 4%

;  B
eta =

 1.00;
C

ountr y P
rem

ium
= 0%

C
ost of capital = 8.08%

 
R

O
C

=
 8.08%

; T
ax rate=

30%
R

einvestm
ent R

ate=
49.5%

T
erm

inal V
alue5 =

 113.79/(.0808-.04) =
 2,780

C
o

st o
f E

q
u

ity
9.71%

C
o

st o
f D

eb
t

(5.1%
+

.35%
+

1.8%
)(1-.2449)

=
 5.47%

W
eig

h
ts

E
 =

 79.9%
 D

 =
 20.1%

D
iscount at C

ost of C
apital (W

A
C

C
) =

 9.71%
 (.799) +

 5.47%
 (0.201) =

 8.85%

F
irm

 V
alue:       2,08 4

+
 C

ash:
     113

- D
ebt                 382

=E
quit y            1,815

-O
ptions

          0
V

alue/S
hare    47.64

R
iskfree R

ate
:

R
eal riskfree rate = 5.1%

+
B

eta 
0.98

X

R
isk P

rem
iu

m
4.70%

U
nlevered B

eta for 
S

ectors: 0.80
F

irm
’s D

/E
R

atio: 29%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

0.70%

T
itan C

em
ents: S

tatus Q
uo  

R
einvestm

ent R
ate

 64.22%

R
eturn on C

apital
16.62%

T
erm

 Y
r

225.34
111.55
113.79

A
vg R

einvestm
ent 

rate = 64.22%

Y
ear

1
2

3
4

5
E

B
IT

(1-t)
€

 155.77
€

 172.40
€

 190.81
€

 211.18
€

 233.72
 - R

einvestm
ent

€
 100.04

€
 110.72

€
 122.54

€
 135.62

€
 150.10

 =
 F

C
F

F
€

 55.73
€

 61.68
€

 68.27
€

 75.56
€

 83.62
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V
alue E

nhancem
ent: B

ack to B
asics

A
sw

ath D
am

odaran

http://w
w

w
.stern.nyu.edu/~adam

odar
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Price E
nhancem

ent versus V
alue E

nhancem
ent
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T
he Paths to V

alue C
reation

U
sing the D

C
F fram

ew
ork, there are four basic w

ays in w
hich the value of a

firm
 can be enhanced:

•
T

he cash flow
s from

 existing assets to the firm
 can be increased, by either

–
increasing after-tax earnings from

 assets in place or
–

reducing reinvestm
ent needs (net capital expenditures or w

orking capital)

•
T

he expected grow
th rate in these cash flow

s can be increased by either
–

Increasing the rate of reinvestm
ent in the firm

–
Im

proving the return on capital on those reinvestm
ents

•
T

he length of the high grow
th period can be extended to allow

 for m
ore years of

high grow
th.

•
T

he cost of capital can be reduced by
–

R
educing the operating risk in investm

ents/assets
–

C
hanging the financial m

ix
–

C
hanging the financing com

position
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A
 B

asic Proposition

For an action to affect the value of the firm
, it has to

•
A

ffect current cash flow
s (or)

•
A

ffect future grow
th (or)

•
A

ffect the length of the high grow
th period (or)

•
A

ffect the discount rate (cost of capital)

P
roposition 1: A

ctions that do not affect current cash flow
s, future

grow
th, the length of the high grow

th period or the discount rate cannot
affect value.
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V
alue-N

eutral A
ctions

Stock splits and stock dividends change the num
ber of units of equity in a firm

, but
cannot affect firm

 value since they do not affect cash flow
s, grow

th or risk.

A
ccounting decisions that affect reported earnings but not cash flow

s should have no
effect on value.

•
C

hanging inventory valuation m
ethods from

 FIFO
 to L

IFO
 or vice versa in financial reports but

not for tax purposes

•
C

hanging the depreciation m
ethod  used in financial reports (but not the tax books) from

accelerated to straight line depreciation

•
M

ajor non-cash restructuring charges  that reduce reported earnings but are not tax deductible

•
U

sing pooling instead of purchase in acquisitions cannot change the value of a target firm
.

D
ecisions that create new

 securities on the existing assets of the firm
 (w

ithout altering
the financial m

ix) such as tracking stock cannot create value, though they m
ight affect

perceptions and hence the price.
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I. W
ays of Increasing C

ash Flow
s from

 A
ssets in Place

R
evenues

* O
perating M

argin

=
 E

B
IT

 

- T
ax R

ate * E
B

IT

=
 E

B
IT

 (1-t)

+ D
epreciation

- C
apital E

xpenditures
- C

hg in W
orking C

apital
=

 F
C

F
F

D
ivest assets that

have negative E
B

IT

M
ore efficient 

operations and 
cost cuttting: 
H

igher M
argins

R
educe tax rate

- m
oving incom

e to low
er tax locales

- transfer pricing
- risk m

anagem
ent

Live off past over- 
investm

ent

B
etter inventory 

m
anagem

ent and 
tighter credit policies
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II. V
alue E

nhancem
ent through G

row
th

R
einvestm

ent R
ate 

* R
eturn on C

apital

=
 E

xpected G
row

th R
ate

R
einvest m

ore in
projects

D
o acquisitions

Increase operating
m

argins
Increase capital turnover ratio
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III. B
uilding C

om
petitive A

dvantages: Increase length of the
grow

th period

Increase length of grow
th period

B
uild on existing 

com
petitive 

advantages

F
ind new

 
com

petitive 
advantages

B
rand 

nam
e

Legal 
P

rotection
S

w
itching 

C
osts

C
ost 

advantages
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3.1: T
he B

rand N
am

e A
dvantage

Som
e firm

s are able to sustain above-norm
al returns and grow

th because they
have w

ell-recognized brand nam
es that allow

 them
 to charge higher prices

than their com
petitors and/or sell m

ore than their com
petitors.

Firm
s that are able to im

prove their brand nam
e value over tim

e can increase
both their grow

th rate and the period over w
hich they can expect to grow

 at
rates above the stable grow

th rate, thus increasing value.
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Illustration: V
aluing a brand nam

e: C
oca C

ola

C
oca C

ola
G

eneric C
ola C

om
pany

A
T

 O
perating M

argin
18.56%

7.50%
Sales/B

V
 of C

apital
1.67 

1.67
R

O
C

31.02%
12.53%

R
einvestm

ent R
ate

65.00%
 (19.35%

)
65.00%

 (47.90%
)

E
xpected G

row
th

20.16%
8.15%

L
ength

10 years
10 yea

C
ost of E

quity
12.33%

12.33%
E

/(D
+

E
)

97.65%
97.65%

A
T

 C
ost of D

ebt
4.16%

4.16%
D

/(D
+

E
)

2.35%
2.35%

C
ost of C

apital
12.13%

12.13%
V

alue
$115

$13
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3.2: Patents and L
egal Protection

T
he m

ost com
plete protection that a firm

 can have from
 com

petitive pressure
is to ow

n a patent, copyright or som
e other kind of legal protection allow

ing it
to be the sole producer for an extended period.

N
ote that patents only provide partial protection, since they cannot protect a

firm
 against a com

petitive product that m
eets the sam

e need but is not covered
by the patent protection.

L
icenses and governm

ent-sanctioned m
onopolies also provide protection

against com
petition. T

hey m
ay, how

ever, com
e w

ith restrictions on excess
returns; utilities in the U

nited States, for instance, are m
onopolies but are

regulated w
hen it com

es to price increases and returns.
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3.3: Sw
itching C

osts

A
nother potential barrier to entry is the cost associated w

ith sw
itching from

one firm
’s products to another.

T
he greater the sw

itching costs, the m
ore difficult it is for com

petitors to com
e

in and com
pete aw

ay excess returns.

Firm
s that devise w

ays to increase the cost of sw
itching from

 their products to
com

petitors’ products, w
hile reducing the costs of sw

itching from
 com

petitor
products to their ow

n w
ill be able to increase their expected length of grow

th.
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3.4: C
ost A

dvantages

T
here are a num

ber of w
ays in w

hich firm
s can establish a cost advantage over

their com
petitors, and use this cost advantage as a barrier to entry:

•
In businesses, w

here scale can be used to reduce costs, econom
ies of scale can give

bigger firm
s advantages over sm

aller firm
s

•
O

w
ning or having exclusive rights to a distribution system

 can provide firm
s w

ith a
cost advantage over its com

petitors.

•
O

w
ning or having the rights to extract a natural resource w

hich is in restricted
supply (T

he undeveloped reserves of an oil or m
ining com

pany, for instance)

T
hese cost advantages w

ill show
 up in valuation in one of tw

o w
ays:

•
T

he firm
 m

ay charge the sam
e price as its com

petitors, but have a m
uch higher

operating m
argin.

•
T

he firm
 m

ay charge low
er prices than its com

petitors and have a m
uch higher

capital turnover ratio.
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G
auging B

arriers to E
ntry

W
hich of the follow

ing barriers to entry are m
ost likely to w

ork for T
itan

C
em

ent?

B
rand N

am
e

Patents and L
egal Protection

Sw
itching C

osts

C
ost A

dvantages

W
hat about for A

m
azon.com

?

B
rand N

am
e

Patents and L
egal Protection

Sw
itching C

osts

C
ost A

dvantages
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R
educing C

ost of C
apital

C
ost of E

quity (E
/(D

+
E

) +
 P

re-tax C
ost of D

ebt (D
./(D

+
E

)) =
 C

ost of C
apital

C
hange financing m

ix

M
ake product or service 

less discretionary to 
custom

ers

R
educe operating 

leverage

M
atch debt to 

assets, reducing 
default risk

C
hanging 

product 
characteristics

M
ore 

effective 
advertising

O
utsourcing

F
lexible w

age contracts &
cost structure

S
w

aps
D

erivatives
H

ybrids
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A
m

azon.com
: O

ptim
al D

ebt R
atio

D
ebt R

atio
B

eta
C

ost of E
quity

B
ond R

ating
Interest rate on debt

T
ax R

ate
C

ost of D
ebt (after-tax)

W
A

C
C

Firm
 V

alue (G
)

0%
1.58

12.82%
A

A
A

6.80%
0.00%

6.80%
12.82%

$29,192
10%

1.76
13.53%

D
18.50%

0.00%
18.50%

14.02%
$24,566

20%
1.98

14.40%
D

18.50%
0.00%

18.50%
15.22%

$21,143
30%

2.26
15.53%

D
18.50%

0.00%
18.50%

16.42%
$18,509

40%
2.63

17.04%
D

18.50%
0.00%

18.50%
17.62%

$16,419
50%

3.16
19.15%

D
18.50%

0.00%
18.50%

18.82%
$14,719

60%
3.95

22.31%
D

18.50%
0.00%

18.50%
20.02%

$13,311
70%

5.27
27.58%

D
18.50%

0.00%
18.50%

21.22%
$12,125

80%
7.90

38.11%
D

18.50%
0.00%

18.50%
22.42%

$11,112
90%

15.81
69.73%

D
18.50%

0.00%
18.50%

23.62%
$10,237
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T
itan : O

ptim
al C

apital Structure

D
ebt R

atio
B

eta
C

ost of E
quity

B
ond R

ating
Interest rate on debt

T
ax R

ate
C

ost of D
ebt (after-tax)

W
A

C
C

Firm
 V

alue (G
)

0%
0.83

9.02%
A

A
A

5.85%
30.00%

4.10%
9.02%

$1,805
10%

0.90
9.32%

A
A

A
5.85%

30.00%
4.10%

8.80%
$1,890

20%
0.98

9.70%
A

6.90%
30.00%

4.83%
8.73%

$1,920
30%

1.08
10.19%

A
-

7.10%
30.00%

4.97%
8.62%

$1,964
40%

1.22
10.84%

B
11.60%

30.00%
8.12%

9.75%
$1,564

50%
1.42

11.76%
C

C
C

15.10%
30.00%

10.57%
11.16%

$1,242
60%

1.71
13.15%

C
C

16.60%
29.55%

11.69%
12.28%

$1,065
70%

2.28
15.84%

C
C

16.60%
25.33%

12.40%
13.43%

$926
80%

3.48
21.44%

C
17.80%

20.67%
14.12%

15.58%
$740

90%
6.95

37.78%
C

17.80%
18.37%

14.53%
16.85%

$659
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C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :               141

- N
t C

pX
                 419

- C
h g W

C
                 77

= F
C

F
F

                   -355
R

einvestm
ent R

ate =
 352%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.6422*.18=

.1511
15.11%

S
table G

row
th

g =
 4%

;  B
eta =

 1.00;
C

ountry P
rem

ium
= 0%

C
ost of capital = 8.08%

 
R

O
C

=
 8.08%

; T
ax rate=

30%
R

einvestm
ent R

ate=
49.5%

T
erm

inal V
alue5 =

 166.09/(.0808-.04) =
 4,053

C
o

st o
f E

q
u

ity
10.22%

C
o

st o
f D

eb
t

(5.1%
+

.35%
+

2%
)(1-.2449)

=
 5.62%

W
eig

h
ts

E
 =

 70%
 D

 =
 30%

D
iscount at C

ost of C
apital (W

A
C

C
) =

 10.22%
 (.70) +

 5.62%
 (0.30) =

 8.84%

F
irm

 V
alue:       2,394

+
 C

ash:
     113

- D
ebt                 382

=E
quity            2,127

-O
ptions

          0
V

alue/S
hare    55.85

R
iskfree R

ate
:

R
eal riskfree rate = 5.1%

+
B

eta 
1.09

X

R
isk P

rem
iu

m
4.70%

U
nlevered B

eta for 
S

ectors: 0.80
F

irm
’s D

/E
R

atio: 29%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

0.70%

T
itan C

em
ents: R

estructured  
R

einvestm
ent R

ate
 64.22%

R
eturn on C

apital
18%

T
erm

 Y
r

328.92
162.83
166.09

A
vg R

einvestm
ent 

rate = 64.22%

Y
ear

1
2

3
4

5
6

7
8

9
10

E
B

IT
(1-t)

€
 157

€
 175

€
 195

€
 218

€
 243

€
 268

€
 290

€
 311

€
 328

€
 341

 - R
einvestm

ent
€

 101
€

 112
€

 126
€

 140
€

 156
€

 164
€

 169
€

 172
€

 172
€

 169
 =

 F
C

F
F

€
 56

€
 63

€
 70

€
 78

€
 87

€
 104

€
 121

€
 139

€
 156

€
 172
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T
he V

alue of C
ontrol?

If the value of a firm
 run optim

ally is significantly higher than the value of the
firm

 w
ith the status quo (or incum

bent m
anagem

ent), you can w
rite the value

that you should be w
illing to pay as:

V
alue of control =

 V
alue of firm

 optim
ally run - V

alue of firm
 w

ith status quo

Im
plications:

•
T

he value of control is greatest at poorly run firm
s.

•
V

oting shares in poorly run firm
s should trade at a prem

ium
 on non-voting shares

if the votes associated w
ith the shares w

ill give you a chance to have a say in a
hostile acquisition.

•
W

hen valuing private firm
s, your estim

ate of value w
ill vary depending upon

w
hether you gain control of the firm

. For exam
ple, 49%

 of a private firm
 m

ay be
w

orth less than 51%
 of the sam

e firm
.

49%
 stake =

 49%
 of status quo value

51%
 stake =

 51%
 of optim

al value
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B
ack to L

em
m

ings...


