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D
iscounted C

ashflow
 V

aluation: B
asis for

A
pproach

w
here C

F
t  is the cash flow

 in period t,  r is the discount rate appropriate
given the riskiness of the cash flow

 and t is the life of the asset.
P

roposition 1: F
or an asset to have value, the expected cash flow

s
have to be positive som

e tim
e over the life of the asset.

P
roposition 2: A

ssets that generate cash flow
s early in their life w

ill
be w

orth m
ore than assets that generate cash flow

s later; the latter
m

ay how
ever have greater grow

th and higher cash flow
s to

com
pensate.

V
alue =

 
C

Ft

(1
+

r) t
t=

1

t=
n

∑
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E
quity V

aluation versus F
irm

 V
aluation

V
alue just the equity stake in the business

V
alue the entire business, w

hich includes, besides equity, the other
claim

holders in the firm



A
sw

ath D
am

odaran
4

I.E
quity V

aluation

T
he value of equity is obtained by discounting expected cashflow

s to equity,
i.e., the residual cashflow

s after m
eeting all expenses, tax obligations and

interest and principal paym
ents, at the cost of equity, i.e., the rate of return

required by equity investors in the firm
.

w
here,

C
F to E

quity
t =

 E
xpected C

ashflow
 to E

quity in period t

k
e  =

 C
ost of E

quity

T
he dividend discount m

odel is a specialized case of equity valuation,  and the
value of a stock is the present value of expected future dividends.

V
alue of E

quity
=

 
C

F
 to E

quity
t

(1
+

k
e ) t

t=1

t=
n

∑
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II. F
irm

 V
aluation

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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F
irm

 V
alue and E

quity V
alue

T
o get from

 firm
 value to equity value, w

hich of the follow
ing w

ould
you need to do?

Subtract out the value of long term
 debt

Subtract out the value of all debt

Subtract the value of all non-equity claim
s in the firm

, that are
included in the cost of capital calculation

Subtract out the value of all non-equity claim
s in the firm

D
oing so, w

ill give you a value for the equity w
hich is

greater than the value you w
ould have got in an equity valuation

lesser than the value you w
ould have got in an equity valuation

equal to the value you w
ould have got in an equity valuation
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C
ash F

low
s and D

iscount R
ates

A
ssum

e that you are analyzing a  com
pany w

ith the follow
ing cashflow

s for
the next five years.

Y
ear

C
F

 to E
quity

Int E
xp (1-t)

C
F

 to F
irm

1
$ 50

$ 40
$ 90

2
$ 60

$ 40
$ 100

3
$ 68

$ 40
$ 108

4
$ 76.2

$ 40
$ 116.2

5
$ 83.49

$ 40
$ 123.49

T
erm

inal V
alue

$ 1603.0
$ 2363.008

A
ssum

e also that the cost of equity is 13.625%
 and the firm

 can borrow
 long

term
 at 10%

. (T
he tax rate for the firm

 is 50%
.)

T
he current m

arket value of equity is $1,073 and the value of debt outstanding
is $800.
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E
quity versus F

irm
 V

aluation

M
ethod 1: D

iscount C
F

 to E
quity at C

ost of E
quity to get value of equity

C
ost of E

quity =
 13.625%

PV
 of E

quity =
 50/1.13625 +

 60/1.13625
2 +

 68/1.13625
3 +

76.2/1.13625
4 +

 (83.49+
1603)/1.13625

5  =
 $1073

M
ethod 2: D

iscount C
F

 to F
irm

 at C
ost of C

apital to get value of firm

C
ost of D

ebt =
 Pre-tax rate (1- tax rate) =

 10%
 (1-.5) =

 5%

W
A

C
C

 
=

 13.625%
 (1073/1873) +

 5%
 (800/1873) =

 9.94%

PV
 of Firm

 =
 90/1.0994 +

 100/1.0994
2 +

 108/1.0994
3 +

 116.2/1.0994
4 +

(123.49+
2363)/1.0994

5 =
 $1873

PV
 of E

quity
 =

 PV
 of Firm

 - M
arket V

alue of D
ebt

=
 $ 1873 - $ 800 =

 $1073
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F
irst P

rinciple of V
aluation

N
ever m

ix and m
atch cash flow

s and discount rates.

T
he key error to avoid is m

ism
atching cashflow

s and discount rates,
since discounting cashflow

s to equity at the w
eighted average cost of

capital w
ill lead to an upw

ardly biased estim
ate of the value of equity,

w
hile discounting cashflow

s to the firm
 at the cost of equity w

ill yield
a dow

nw
ard biased estim

ate of the value of the firm
.
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T
he E

ffects of M
ism

atching C
ash F

low
s and

D
iscount R

ates

E
rror 1: D

iscount C
F

 to E
quity at C

ost of C
apital to get equity value

PV
 of E

quity =
 50/1.0994 +

 60/1.0994
2 +

 68/1.0994
3 +

 76.2/1.0994
4 +

(83.49+
1603)/1.0994

5  =
 $1248

V
alue of equity is overstated by $175.

E
rror 2: D

iscount C
F

 to F
irm

 at C
ost of E

quity to get firm
 value

PV
 of Firm

 =
 90/1.13625 +

 100/1.13625
2 +

 108/1.13625
3 +

 116.2/1.13625
4 +

(123.49+
2363)/1.13625

5 =
 $1613

PV
 of E

quity =
 $1612.86 - $800 =

 $813

V
alue of E

quity is understated by $ 260.

E
rror 3: D

iscount C
F

 to F
irm

 at C
ost of E

quity, forget to subtract out debt, and
get too high a value for equity

V
alue of E

quity =
 $ 1613

V
alue of E

quity is overstated by $ 540
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D
iscounted C

ash F
low

 V
aluation: T

he S
teps

E
stim

ate the discount rate or rates to use in the valuation
•

D
iscount rate can be either a cost of equity (if doing equity valuation) or a

cost of capital (if valuing the firm
)

•
D

iscount rate can be in nom
inal term

s or real term
s, depending upon

w
hether the cash flow

s are nom
inal or real

•
D

iscount rate can vary across tim
e.

E
stim

ate the current earnings and cash flow
s on the asset, to either

equity investors (C
F to E

quity) or to all claim
holders (C

F to Firm
)

E
stim

ate the future earnings and cash flow
s on the firm

 being
valued, generally by estim

ating an expected grow
th rate in earnings.

E
stim

ate w
hen

 the firm
 w

ill reach “stable grow
th” and w

hat
characteristics (risk &

 cash flow
) it w

ill have w
hen it does.

C
hoose the right D

C
F

 m
odel for this asset and value it.
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G
eneric D

C
F

 V
aluation M

odel

C
ash

 flo
w

s
F

irm
: P

re-debt cash 
flow
E

quity: A
fter debt 

cash flow
s

E
xp

ected
 G

ro
w

th
F

irm
: G

row
th in 

O
perating E

arnings
E

quity: G
row

th in 
N

et Incom
e/E

P
S

C
F

1
C

F
2

C
F

3
C

F
4

C
F

5

F
orever

F
irm

 is in stable grow
th:

G
row

s at constant rate
forever

T
erm

inal V
alue

C
F

n
.........

D
isco

u
n

t R
ate

F
irm

:C
ost of C

apital

E
quity: C

ost of E
quity

V
alue

F
irm

: V
alue of F

irm

E
quity: V

alue of E
quity

D
IS

C
O

U
N

T
E

D
 C

A
S

H
F

LO
W

 V
A

LU
A

T
IO

N

L
en

g
th

 o
f P

erio
d

 o
f H

ig
h

 G
ro

w
th
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D
ivid

en
d

s
N

et Incom
e

 * P
ayout R

atio
=

 D
ividends

E
xp

ected
 G

ro
w

th
R

etention R
atio *

R
eturn on E

quity

D
ividend

1
D

ividend
2

D
ividend

3
D

ividend
4

D
ividend

5

F
orever

F
irm

 is in stable grow
th:

G
row

s at constant rate
forever

T
erm

inal V
alue= D

ividend
n+1 /(ke

-gn
)

D
ividend

n
.........

C
o

st o
f E

q
u

ity

D
iscount at

 C
ost of E

quity

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

E
Q

U
IT

Y
 V

A
LU

A
T

IO
N

 W
IT

H
 D

IV
ID

E
N

D
S
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C
ash

flo
w

 to
 E

q
u

ity
N

et Incom
e

- (C
ap E

x - D
epr) (1- D

R
)

- C
hange in W

C
 (!-D

R
)

=
 F

C
F

E

E
xp

ected
 G

ro
w

th
R

etention R
atio *

R
eturn on E

quity

F
C

F
E

1
F

C
F

E
2

F
C

F
E

3
F

C
F

E
4

F
C

F
E

5

F
orever

F
irm

 is in stable grow
th:

G
row

s at constant rate
forever

T
erm

inal V
alue= F

C
F

E
n+

1
/(k

e -g
n

)

F
C

F
E

n
.........

C
o

st o
f E

q
u

ity

F
inancing W

eights
D

ebt R
atio =

 D
R

D
iscount at

 C
ost of E

quity

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

E
Q

U
IT

Y
 V

A
LU

A
T

IO
N

 W
IT

H
 F

C
F

E
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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-gn

)

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
F

inancial
Leverage

B
ase E

quity
P

rem
ium

C
ountry R

isk
P

rem
ium

V
A

LU
IN

G
 A

 F
IR

M
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D
iscounted C

ash F
low

 V
aluation:

T
he Inputs

A
sw

ath D
am

odaran
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I. E
stim

ating D
iscount R

ates

D
C

F V
aluation
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E
stim

ating Inputs: D
iscount R

ates

C
ritical ingredient in discounted cashflow

 valuation. E
rrors in

estim
ating the discount rate or m

ism
atching cashflow

s and discount
rates can lead to serious errors in valuation.

A
t an intuitive level, the discount rate used should be consistent w

ith
both the riskiness and the type of cashflow

 being discounted.
•

E
quity versus Firm

: If the cash flow
s being discounted are cash flow

s to
equity, the appropriate discount rate is a cost of equity. If the cash flow

s
are cash flow

s to the firm
, the appropriate discount rate is the cost of

capital.

•
C

urrency: T
he currency in w

hich the cash flow
s are estim

ated should also
be the currency in w

hich the discount rate is estim
ated.

•
N

om
inal versus R

eal: If the cash flow
s being discounted are nom

inal cash
flow

s (i.e., reflect expected inflation), the discount rate should be nom
inal
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C
ost of E

quity

T
he cost of equity should be higher for riskier investm

ents and low
er

for safer investm
ents

W
hile risk is usually defined in term

s of the variance of actual returns
around an expected return, risk and return m

odels in finance assum
e

that the risk that should be rew
arded (and thus built into the discount

rate) in valuation should be the risk perceived by the m
arginal investor

in the investm
ent

M
ost risk and return m

odels in finance also assum
e that the m

arginal
investor is w

ell diversified , and that the only risk that he or she
perceives in an investm

ent is risk that cannot be diversified aw
ay (I.e,

m
arket or non-diversifiable risk)
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T
he C

ost of E
quity: C

om
peting M

odels

M
odel

E
xpected R

eturn
Inputs N

eeded
C

A
PM

E
(R

) =
 R

f +
 β (R

m - R
f )

R
iskfree R

ate
B

eta relative to m
arket portfolio

M
arket R

isk Prem
ium

A
PM

E
(R

) =
 R

f +
 Σ

j=
1  β

j  (R
j - R

f )
R

iskfree R
ate; # of Factors;

B
etas relative to each factor

Factor risk prem
ium

s
M

ulti
 E

(R
) =

 R
f +

 Σ
j=

1,,N  β
j  (R

j - R
f )

R
iskfree R

ate; M
acro factors

factor
B

etas relative to m
acro factors

M
acro econom

ic risk prem
ium

s
Proxy

E
(R

) =
 a +

 Σ
j=

1..N
  b

j  Y
j

Proxies
R

egression coefficients
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T
he C

A
P

M
: C

ost of E
quity

C
onsider the standard approach to estim

ating cost of equity:

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 (D
iversified Portfolio)

In practice,
•

Short term
 governm

ent security rates are used as risk free rates

•
H

istorical risk prem
ium

s are used for the risk prem
ium

•
B

etas are estim
ated by regressing stock returns against m

arket returns
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S
hort term

 G
overnm

ents are not riskfree

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, then, it has to have

•
N

o default risk

•
N

o reinvestm
ent risk

T
hus, the riskfree rates in valuation w

ill depend upon w
hen the cash

flow
 is expected to occur and w

ill vary across tim
e

A
 sim

pler approach is to m
atch the duration of the analysis (generally

long term
) to the duration of the riskfree rate (also long term

)

In em
erging m

arkets, there are tw
o problem

s:
•

T
he governm

ent m
ight not be view

ed as riskfree (B
razil, Indonesia)

•
T

here m
ight be no m

arket-based long term
 governm

ent rate (C
hina)
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E
stim

ating a R
iskfree R

ate

E
stim

ate a range for the riskfree rate in local term
s:

•
A

pproach 1: Subtract default spread from
 local governm

ent bond rate:

G
overnm

ent bond rate in local currency term
s - D

efault spread for
G

overnm
ent in local currency

•
A

pproach 2: U
se forw

ard rates and the riskless rate in an index currency
(say E

uros or dollars) to estim
ate the riskless rate in the local currency.

D
o the analysis in real term

s (rather than nom
inal term

s) using 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
o the analysis in another m

ore stable currency, say U
S dollars.
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A
 S

im
ple T

est

Y
ou are valuing A

m
bev, a B

razilian com
pany, in U

.S. dollars and are
attem

pting to estim
ate a riskfree rate to use in the analysis. T

he
riskfree rate that you should use is

T
he interest rate on a B

razilian R
eal denom

inated long term
G

overnm
ent bond

T
he interest rate on a U

S $ denom
inated B

razilian long term
 bond (C

-
B

ond)

T
he interest rate on a U

S $ denom
inated B

razilian B
rady bond (w

hich
is partially backed by the U

S G
overnm

ent)

T
he interest rate on a U

S treasury bond
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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:

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%
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If you choose to use historical prem
ium

s…
.

G
o back as far as you can. A

 risk prem
ium

 com
es w

ith a standard
error. G

iven the annual standard deviation in stock prices is about
25%

, the standard error in a historical prem
ium

 estim
ated over 25

years is roughly:

Standard E
rror in Prem

ium
 =

 25%
/√25 =

 25%
/5 =

 5%

B
e consistent in your use of the riskfree rate. Since w

e argued for long
term

 bond rates, the prem
ium

 should be the one over T
.B

onds

U
se the geom

etric risk prem
ium

. It is closer to how
 investors think

about risk prem
ium

s over long periods.
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C
ountry R

isk P
rem

ium
s

H
istorical risk prem

ium
s are alm

ost im
possible to estim

ate w
ith any

precision in m
arkets w

ith lim
ited history - this is true not just of

em
erging m

arkets but also of m
any W

estern E
uropean m

arkets.

For such m
arkets, w

e can estim
ate a m

odified historical prem
ium

beginning w
ith the U

.S. prem
ium

 as the base:
•

R
elative E

quity M
arket approach: T

he country risk prem
ium

 is based
upon the volatility of the m

arket in question relative to U
.S m

arket.

C
ountry risk prem

ium
 =

 R
isk Prem

ium
U

S * σ
C

ountry E
quity  / σ

U
S E

quity

•
C

ountry B
ond approach: In this approach, the country risk prem

ium
 is

based upon the default spread of the bond issued by the country.

C
ountry risk prem

ium
 =

 R
isk Prem

ium
U

S +
 C

ountry bond default spread

•
C

om
bined approach: In this approach, the country risk prem

ium
incorporates both the country bond spread and equity m

arket volatility.
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S
tep 1: A

ssessing C
ountry R

isk U
sing C

ountry
R

atings: Latin A
m

erica - M
arch 2001

C
o

u
n

try
R

ating
T

ypical  S
pread 

M
arket S

pread
A

rgentina 
B

1 
4

5
0

5
6

3
B

olivia 
B

1 
4

5
0

5
5

1
B

razil 
B

1 
4

5
0

5
3

7
C

olom
bia 

B
a2 

3
0

0
3

3
1

E
cuador 

C
aa2 

7
5

0
7

8
7

G
uatem

ala 
B

a2 
3

0
0

3
6

1
H

onduras 
B

2 
5

5
0

5
8

1
M

exico 
B

aa3 
1

4
5

2
3

5
P

araguay 
B

2 
5

5
0

6
0

1
P

eru 
B

a3 
4

0
0

4
5

5
U

ruguay 
B

aa3 
1

4
5

1
9

3
V

enezuela 
B

2 
5

5
0

6
3

1
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S
tep 2: F

rom
 B

ond D
efault S

preads to  E
quity

S
preads

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) =

 32.6%

–
Standard D

eviation in B
razil C

-B
ond =

 17.1%

–
A

djusted E
quity Spread =

 5.37%
 (32.6/17.1%

) =
  10.24%

R
atings agencies m

ake m
istakes. T

hey are often late in recognizing
and building in risk.
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A
nother E

xam
ple: A

ssessing C
ountry R

isk
U

sing C
urrency R

atings: W
estern E

urope

•
C

ountry
R

ating
T

ypical Spread
A

ctual Spread
•

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

95
50

•
Ireland

A
A

2
65

35
•

Italy
A

a3
70

30
•

N
etherlands

A
aa

0
•

N
orw

ay
A

aa
0

•
Portugal

A
3

95
55

•
Spain

A
a1

60
30

•
Sw

eden
A

a1
60

25
•

Sw
itzerland

A
aa

0
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G
reek C

ountry R
isk P

rem
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 G

reek A
SE

(E
quity) =

 40.5%

–
Standard D

eviation in G
reek G

D
r B

ond =
 26.1%

–
A

djusted E
quity Spread =

 0.95%
 (40.5%

/26.1%
) =

  1.59%

R
atings agencies m

ake m
istakes. T

hey are often late in recognizing
and building in risk.
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F
rom

 C
ountry S

preads 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 B

razilian firm
 that generates the bulk of its revenues in the

U
nited States should be less exposed to country risk in B

razil than one that
generates all its business w

ithin B
razil.

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 E
m

braer

A
ssum

e that the beta for E
m

braer is 0.88, and that the riskfree rate used is
4.5%

. (R
eal R

iskfree R
ate)

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) =
4.5%

 +
 10.24%

 +
 0.88 (5.51%

) =
 19.59%

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) =
 4.5%

 +
 0.88 (5.51%

+
 10.24%

) =
 18.36%

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)=

 4.5%
 +

 0.88(5.51%
) +

 0.50 (10.24%
) =

 14.47%
E

m
braer is less exposed to country risk than the typical B

razilian firm
 since m

uch
of its business is overseas.
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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 a variation of 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)

•
D

ividends can be extended to included expected stock buybacks  and a
high grow

th period.
•

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
his m

odel can be extended to allow
 for tw

o stages of grow
th - an

initial period w
here the entire m

arket w
ill have earnings grow

th
greater than that of the econom

y, and then a stable grow
th period.
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E
stim

ating Im
plied P

rem
ium

 for U
.S

. M
arket:

Jan 1, 2003

L
evel of the index =

 879.82
T

reasury bond rate =
 3.81%

E
xpected G

row
th rate in earnings (next 5 years) =

 8%
 (C

onsensus
estim

ate for S&
P 500 earnings)

E
xpected grow

th rate after year 5 =
 3.81%

D
ividends +

 stock buybacks =
 3.29%

 of index (in latest year)
Y

ear 1
Y

ear 2
Y

ear 3
Y

ear 4
Y

ear 5
E

xpected D
ividends =

$31.25
$33.75

$36.45
$39.37

$42.52
+

 Stock B
uybacks

E
xpected dividends +

 buybacks in year 6 =
 42.52 (1.0381) =

 $ 44.14
879.82 =

 31.25/(1+
r) +

 33.75/(1+
r) 2+

 +
 36.45/(1+

r) 3 +
 39.37/(1+

r) 4 +
 (42.52+

(44.14/(r-
.0381))/(1+

r) 5

Solving for r, r =
 7.91%

. (O
nly w

ay to do this is trial and error)
Im

plied risk prem
ium

 = 7.91%
 - 3.81%

 = 4.10%
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Im
plied P

rem
ium

s: U
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
%

3
.0

0
%

4
.0

0
%

5
.0

0
%

6
.0

0
%

7
.0

0
%
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1984
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1988
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2000
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Y
ear

Implied Premium
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Im
plied P

rem
ium

s: U
S

- 2000 - 2002

Im
plied E

quity R
isk P

rem
ium

s: M
onthly - January 2000 to Janury 2003
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M
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 P 500 Index

Im
plied E

quity R
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ium
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Im
plied P

rem
ium

 for B
razilian M

arket: M
arch 1,

2001

L
evel of the Index =

 16417

D
ividends on the Index =

 4.40%
 of  (U

sed w
eighted yield)

O
ther param

eters
•

R
iskfree R

ate =
 4.5%

 (real riskfree rate)

•
E

xpected G
row

th
–

N
ext 5 years =

 13.5%
 (U

sed expected real grow
th rate in E

arnings)

–
A

fter year 5 =
  4.5%

 (real grow
th rate in long term

)

Solving for the expected return:
•

E
xpected return on E

quity =
 11.16%

•
Im

plied E
quity prem

ium
 =

 11.16%
 -4. 5%

 =
 6.66%
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T
he E

ffect of U
sing Im

plied E
quity P

rem
ium

s
on V

alue

E
m

braer’s value per share (using historical prem
ium

 +
 country risk

adjustm
ent) =

 11.22 B
R

E
m

braer’s value per share (using im
plied equity prem

ium
 of 6.66%

) =
20.02 B

R

E
m

braer’s stock price (at the tim
e of the valuation) =

 15.25 B
R
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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: T

he N
oise P

roblem
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B
eta E

stim
ation: 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.
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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 (A
sset 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

W
hile this beta is estim

ated on the assum
ption that debt carries no

m
arket risk (and has a beta of zero), you can have a m

odified version:

β
L  =

 β
u  (1+

 ((1-t)D
/E

)) - β
debt  (1-t) (D

/E
)
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S
olutions to the R

egression B
eta P

roblem

M
odify the regression beta by

•
changing the index used to estim

ate the beta

•
adjusting the regression beta estim

ate, by bringing in inform
ation about the

fundam
entals of the com

pany

E
stim

ate the beta for the firm
 using

•
the standard deviation in stock prices instead of a regression against an index.

•
accounting earnings or revenues, w

hich are less noisy than m
arket prices.

E
stim

ate the beta for the firm
 from

 the bottom
 up w

ithout em
ploying the

regression technique. T
his w

ill require
•

understanding the business m
ix of the firm

•
estim

ating the financial leverage of the firm

U
se an alternative m

easure of m
arket risk that does not need a regression.
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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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B
ottom

-up B
eta: F

irm
 in M

ultiple B
usinesses

B
oeing in 1998

Segm
ent

E
stim

ated V
alue

U
nlevered B

eta 
Segm

ent W
eight

C
om

m
ercial A

ircraft 
 30,160.48 

0.91
70.39%

D
efense

 
12,687.50 

0.80
29.61%

E
stim

ated V
alue =

 R
evenues of division * E

nterprise V
alue/Sales

B
usiness

U
nlevered B

eta of firm
 =

 0.91 (.7039) +
 0.80 (.2961) =

 0.88

L
evered B

eta C
alculation

M
arket V

alue of E
quity =

 $ 33,401

M
arket V

alue of D
ebt =

 $8,143

M
arket D

ebt/E
quity R

atio =
 24.38%

T
ax R

ate =
 35%

L
evered B

eta for B
oeing =

 0.88 (1 +
 (1 - .35) (.2438)) =

 1.02
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S
iderar’s B

ottom
-up B

eta

Siderar is an A
rgentine steel com

pany.

B
usiness

U
nlevered

D
/E

 R
atio

L
evered

B
eta

B
eta

Steel
0.68

5.97%
0.71

Proportion of operating incom
e from

 steel =
 100%

L
evered B

eta for Siderar=
 0.71
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C
om

parable F
irm

s?

C
an an unlevered beta estim

ated using U
.S. steel com

panies be used to
estim

ate the beta for an A
rgentine steel com

pany?

Y
es

N
o
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T
he C

ost of E
quity: A

 R
ecap

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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E
stim

ating the C
ost of D

ebt

T
he cost of debt is the rate at w

hich you can borrow
 at currently, It

w
ill reflect not only your default risk but also the level of interest rates

in the m
arket.

T
he tw

o m
ost w

idely used approaches to estim
ating cost of debt are:

•
L

ooking up the yield to m
aturity on a straight bond outstanding from

 the
firm

. T
he lim

itation of this approach is that very few
 firm

s have long term
straight bonds that are liquid and w

idely traded
•

L
ooking up the rating for the firm

 and estim
ating a default spread based

upon the rating. W
hile this approach is m

ore robust, different bonds from
the sam

e firm
 can have different ratings. Y

ou have to use a m
edian rating

for the firm

W
hen in trouble (either because you have no ratings or m

ultiple ratings
for a firm

), estim
ate a synthetic rating for your firm

 and the cost of
debt based upon that rating.
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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 Siderar, in 1999, for instance

Interest C
overage R

atio =
 161/48 =

 3.33
•

B
ased upon the relationship betw

een interest coverage ratios and ratings,
w

e w
ould estim

ate a rating of A
- for Siderar. W

ith a default spread of
1.25%

 (given the rating of A
-)

For T
itan’s interest coverage ratio, w

e used the interest expenses and
E

B
IT

 from
 2000.

Interest C
overage R

atio =
 55,467/ 4028=

 13.77
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Interest C
overage R

atios, R
atings and D

efault
S

preads

If C
overage R

atio is
E

stim
ated B

ond R
ating

D
efault Spread(1/99)

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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C
ost of D

ebt com
putations

C
om

panies in countries w
ith low

 bond ratings and high default risk
m

ight bear the burden of country default risk
•

For Siderar, the rating estim
ated of A

- yields a cost of debt as follow
s:

Pre-tax C
ost of D

ebt in 1999

=
 U

S T
.B

ond rate +
 C

ountry default spread +
 C

om
pany D

efault Spread

=
 6%

 +
 5.25%

 +
 1.25%

 =
 12.50%

T
he synthetic rating for T

itan is A
A

A
. T

he default spread in 2001 is
0.75%

.
Pre-tax C

ost of D
ebt

=
 R

iskfree R
ate +

 C
om

pany D
efault Spread+

 C
ountry Spread

=
 5.10%

 +
 0.75%

 +
 0.95%

=
 6.80%



A
sw

ath D
am

odaran
56

S
ynthetic R

atings: S
om

e C
aveats

T
he relationship betw

een interest coverage ratios and ratings,
developed using U

S com
panies, tends to travel w

ell, as long as w
e are

analyzing large m
anufacturing firm

s in m
arkets w

ith interest rates
close to the U

S interest rate

T
hey are m

ore problem
atic w

hen looking at sm
aller com

panies in
m

arkets w
ith higher interest rates than the U

S.
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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: T
itan C

em
ents

E
quity
•

C
ost of E

quity =
 5.10%

 +
 0.96 (4%

+
1.59%

) =
 10.47%

•
M

arket V
alue of E

quity =
 739,217 m

illion G
D

r (78.7%
)

D
ebt

•
C

ost of debt =
 5.10%

 +
 0.75%

 +
0.95%

=
 6.80%

•
M

arket V
alue of D

ebt =
 199,766 m

illion G
D

r (21.3 %
)

C
ost of C

apital

C
ost of C

apital =
 10.47 %

 (.787) +
 6.80%

 (1- .2449) (0.213)) =
 9.33 %

M
ature

m
arket

prem
ium

G
reek country prem

ium

C
om

pany default spread
C

ountry default spread
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T
itan C

em
ent: B

ook V
alue W

eights

T
itan C

em
ent has a book value of equity of 135,857 m

illion G
D

R
 and

a book value of debt of  200,000 m
illion G

D
R

. E
stim

ate the cost of
capital using book value w

eights instead of m
arket value w

eights.
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E
stim

ating A
 U

.S
. D

ollar C
ost of C

apital:
S

iderar - A
n A

rgentine S
teel C

om
pany

E
quity
•

C
ost of E

quity =
 6.00%

 +
 0.71 (4%

 +
10.53%

) =
 16.32%

•
M

arket V
alue of E

quity =
 3.20* 310.89 =

 995 m
illion (94.37%

)

D
ebt

•
C

ost of debt =
 6.00%

 +
 5.25%

 (C
ountry default) +

1.25%
 (C

om
pany

default) =
 12.5%

•
M

arket V
alue of D

ebt =
 59 M

il (5.63%
)

C
ost of C

apital

C
ost of C

apital =
 16.32 %

 (.9437) +
 12.50%

 (1-.3345) (.0563))

=
 16.32 %

 (.9437) +
 8.32%

 (.0563)) =
 15.87 %

M
ature M

arket Prem
ium

C
ountry R

isk Prem
ium

 for A
rgentina
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C
onverting a D

ollar C
ost of C

apital into a P
eso

cost of capital

A
pproach 1: U

se a peso riskfree rate in all of the calculations above. For
instance, if the peso riskfree rate w

as 10%
, the cost of capital w

ould be
com

puted as follow
s:

•
C

ost of E
quity =

 10.00%
 +

 0.71 (4%
 +

10.53%
) =

 20.32%

•
C

ost of D
ebt =

 =
 10.00%

 +
 5.25%

 (C
ountry default) +

1.25%
 (C

om
pany default) =

16.5%

(T
his assum

es the peso riskfree rate has no country risk prem
ium

 em
bedded in it.)

A
pproach 2: U

se the differential inflation rate to estim
ate the cost of capital.

For instance, if the inflation rate in pesos is 7%
 and the inflation rate in the

U
.S. is 3%

C
ost of capital=

=
 1.1587 (1.07/1.03)  =

 1.2037-->
 20.37%

(
)

1
+

++

 
 

C
ost of C

apital
1

Inflation
1

Inflation
$

Peso

$
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D
ealing w

ith H
ybrids and P

referred S
tock

W
hen dealing w

ith hybrids (convertible bonds, for instance), break the
security dow

n into debt and equity and allocate the am
ounts

accordingly. T
hus, if a firm

 has $ 125 m
illion in convertible debt

outstanding, break the $125 m
illion into straight debt and conversion

option com
ponents. T

he conversion option is equity.

W
hen dealing w

ith preferred stock, it is better to keep it as a separate
com

ponent. T
he cost of preferred stock is the preferred dividend yield.

(A
s a rule of thum

b, if the preferred stock is less than 5%
 of the

outstanding m
arket value of the firm

, lum
ping it in w

ith debt w
ill m

ake
no significant im

pact on your valuation).
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R
ecapping the 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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II. E
stim

ating C
ash F

low
s

D
C

F V
aluation
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S
teps in C

ash F
low

 E
stim

ation

E
stim

ate the current earnings of the firm
•

If looking at cash flow
s to equity, look at earnings after interest expenses -

i.e. net incom
e

•
If looking at cash flow

s to the firm
, look at operating earnings after taxes

C
onsider how

 m
uch the firm

 invested to create future grow
th

•
If the investm

ent is not expensed, it w
ill be categorized as capital

expenditures. T
o the extent that depreciation provides a cash flow

, it w
ill

cover som
e of these expenditures.

•
Increasing w

orking capital needs are also investm
ents for future grow

th

If looking at cash flow
s to equity, consider the cash flow

s from
 net

debt issues (debt issued - debt repaid)
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M
easuring C

ash F
low

s

C
ash flow

s can be m
easured to

A
ll claim

holders in the firm

E
B

IT
 (1- tax rate)

 - ( C
apital E

xpenditures - D
epreciation)

- C
hange in non-cash w

orking capital
=

 Free C
ash Flow

 to Firm
 (FC

FF)

Just E
quity Investors

N
et Incom

e
- (C

apital E
xpenditures - D

epreciation)
- C

hange in non-cash W
orking C

apital
- (Principal R

epaid - N
ew

 D
ebt Issues)

- Preferred D
ividend

D
ividends

+
 Stock B

uybacks



A
sw

ath D
am

odaran
67

M
easuring C

ash F
low

 to the F
irm

E
B

IT
  ( 1 - tax rate)

- (C
apital E

xpenditures - D
epreciation)

-  C
hange in W

orking C
apital

=
 C

ash flow
 to the firm

W
here are the tax savings from

 interest paym
ents in this cash flow

?
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F
rom

 R
eported to A

ctual E
arnings

U
p

d
ate

- Trailing E
arnings

- U
nofficial num

bers

N
o

rm
alize 

E
arn

in
g

s
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

 M
easu

rin
g

 E
arn

in
g

s

Firm
’s 

history
C

om
parable 

Firm
s
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I. U
pdate E

arnings

W
hen valuing com

panies, w
e often depend upon financial statem

ents
for inputs on earnings and assets. A

nnual reports are often outdated
and can be updated by using-
•

T
railing 12-m

onth data, constructed from
 quarterly earnings reports.

•
Inform

al and unofficial new
s reports, if quarterly reports are unavailable.

U
pdating m

akes the m
ost difference for sm

aller and m
ore volatile

firm
s, as w

ell as for firm
s that have undergone significant

restructuring.
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II. C
orrecting A

ccounting E
arnings

T
he O

perating L
ease A

djustm
ent: W

hile accounting convention treats
operating leases as operating expenses, they are really financial
expenses and need to be reclassified as such. T

his has no effect on
equity earnings but does change the operating earnings

T
he R

 &
 D

 A
djustm

ent: Since R
&

D
 is a capital expenditure (rather

than an operating expense), the operating incom
e has to be adjusted to

reflect its treatm
ent.
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T
he M

agnitude of O
perating Leases

O
p

eratin
g

 
L

ease 
exp

en
ses 

as 
%

 
o

f 
O

p
eratin

g
 

In
co

m
e

0
.0

0
%

1
0

.0
0

%

2
0

.0
0

%

3
0

.0
0

%

4
0

.0
0

%

5
0

.0
0

%

6
0

.0
0

%

M
a

rke
t

A
p

p
a

re
l 

S
to

re
s

F
u

rn
itu

re
 

S
to

re
s

R
e

sta
u

ra
n

ts
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D
ealing w

ith O
perating Lease E

xpenses

O
perating L

ease E
xpenses are treated as operating expenses in

com
puting operating incom

e. In reality, operating lease expenses
should be treated as financing expenses, w

ith the follow
ing

adjustm
ents to earnings and capital:

D
ebt V

alue of O
perating L

eases =
 PV

 of O
perating L

ease E
xpenses at

the pre-tax cost of debt

A
djusted O

perating E
arnings

A
djusted O

perating E
arnings =

 O
perating E

arnings +
 O

perating L
ease

E
xpenses - D

epreciation on L
eased A

sset

•
A

s an approxim
ation, this w

orks:

A
djusted O

perating E
arnings =

 O
perating E

arnings +
 Pre-tax cost of D

ebt *
PV

 of O
perating L

eases.
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O
perating Leases 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 L
ease E

xpense
Present V

alue

 1
$          294 

 $          277 

 2
$          291 

 $          258 

 3
$          264 

 $          220 

 4
$          245 

 $          192 

 5
$          236 

 $          174 

6-15 
$          270 

 $      1,450 (PV
 of 10-yr annuity)

 Present V
alue of O

perating L
eases =

$      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
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T
he E

ffects of �
C

apitalizing O
perating Leases

D
ebt : w

ill increase, leading to an increase in debt ratios used in the
cost of capital and levered beta calculation

O
perating incom

e: w
ill increase, since operating leases w

ill now
 be

before the im
puted interest on the operating lease expense

N
et incom

e: w
ill be unaffected since it is after both operating and

financial expenses anyw
ay

R
eturn on C

apital w
ill generally decrease since the increase in

operating incom
e w

ill be proportionately low
er than the increase in

book capital invested
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T
he M

agnitude of R
&

D
 E

xpenses

R
&

D
 as %

 of O
perating Incom

e

0
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0
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1
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5
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6
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.0
0

%

M
a
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P
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u
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C
o

m
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u
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R
&

D
 E

xpenses: O
perating or C

apital E
xpenses

A
ccounting standards require us to consider R

&
D

 as an operating
expense even though it is designed to generate future grow

th. It is
m

ore logical to treat it as capital expenditures.

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...:
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C
apitalizing R

&
D

 E
xpenses: C

isco

R
 &

 D
 w

as assum
ed to have a 5-year life.

Y
ear

R
&

D
 E

xpense
U

nam
ortized portion

A
m

ortization this year

1999 (current)
1594.00

1.00
1594.00

1998
1026.00

0.80
820.80

$205.20 

1997
698.00

0.60
418.80

$139.60 

1996
399.00

0.40
159.60

$79.80 

1995
211.00

0.20
42.20

$42.20 

1994
89.00

0.00
0.00

$17.80 

T
otal

$ 3,035.40
$ 484.60

V
alue of research asset =

$ 3,035.4 m
illion

A
m

ortization of research asset in 1998 =
$ 484.6 m

illion

A
djustm

ent to O
perating Incom

e =
 $ 1,594 m

illion - 484.6 m
illion =

 1,109.4 m
illion
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T
he E

ffect of C
apitalizing R

&
D

O
perating Incom

e w
ill generally increase, though it depends upon

w
hether R

&
D

 is grow
ing or not. If it is flat, there w

ill be no effect
since the am

ortization w
ill offset the R

&
D

 added back. T
he faster

R
&

D
 is grow

ing the m
ore operating incom

e w
ill be affected.

N
et incom

e w
ill increase proportionately, depending again upon how

fast R
&

D
 is grow

ing

B
ook value of equity (and capital) w

ill increase by the capitalized
R

esearch asset

C
apital expenditures w

ill increase by the am
ount of R

&
D

;
D

epreciation w
ill increase by the am

ortization of the research asset;
For all firm

s, the net cap ex w
ill increase by the sam

e am
ount as the

after-tax operating incom
e.
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III. O
ne-T

im
e and N

on-recurring C
harges

A
ssum

e that you are valuing a firm
 that is reporting a loss of $ 500

m
illion, due to a one-tim

e charge of $ 1 billion. W
hat is the earnings

you w
ould use in your valuation?

A
 loss of $ 500 m

illion

A
 profit of $ 500 m

illion

W
ould your answ

er be any different if the firm
 had reported one-tim

e
losses like these once every five years?

Y
es

N
o
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IV
. A

ccounting M
alfeasance…

.

T
hough all firm

s m
ay be governed by the sam

e accounting standards,
the fidelity that they show

 to these standards can vary. M
ore

aggressive firm
s w

ill show
 higher earnings than m

ore conservative
firm

s.

W
hile you w

ill not be able to catch outright fraud, you should look for
w

arning signals in financial statem
ents and correct for them

:
•

Incom
e from

 unspecified sources - holdings in other businesses that are
not revealed or from

 special purpose entities.

•
Incom

e from
 asset sales or financial transactions (for a non-financial firm

)

•
Sudden changes in standard expense item

s - a big drop in S,G
 &

A
 or

R
&

D
 expenses, for instance.
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 V
. D

ealing w
ith N

egative or A
bnorm

ally Low
E

arnings

A
 F

ram
ew

o
rk fo

r A
n

alyzin
g

 C
o

m
p

an
ies w

ith
 N

eg
ative o

r A
b

n
o

rm
ally L

o
w

 E
arn

in
g

s

W
hy are the earnings negative or abnorm

ally low
?

T
em

porary
P

roblem
s

C
yclicality:

E
g. A

uto firm
in recession

Life C
ycle related 

reasons: Y
oung 

firm
s and firm

s w
ith 

infrastructure 
problem

s

Leverage
P

roblem
s: E

g. 
A

n otherw
ise 

healthy firm
 w

ith 
too m

uch debt.

Long-term
O

perating
P

roblem
s: E

g. A
 firm

 
w

ith significant 
production or cost 
problem

s.

N
orm

alize E
arnings

V
alue the firm

 by doing detailed cash 
flow

 forecasts starting w
ith revenues and 

reduce or elim
inate the problem

 over 
tim

e.:
(a) If problem

 is structural: T
arget for 

operating m
argins of stable firm

s in the 
sector.
(b) If problem

 is leverage
: T

arget for a 
debt ratio that the firm

 w
ill be com

fortable 
w

ith by end of period, w
hich could be its 

ow
n optim

al or the industry average.
(c) If problem

 is operating: T
arget for an 

industry-average operating m
argin.

If firm
’s size has not

changed significantly
over tim

e

A
verage D

ollar
E

arnings (N
et Incom

e 
if E

quity and E
B

IT
 if 

F
irm

 m
ade by

the firm
 over tim

e

If firm
’s size has changed

over tim
e

U
se firm

’s average R
O

E
 (if 

valuing equity) or average 
R

O
C

 (if valuing firm
) on current 

B
V

 of equity (if R
O

E
) or current 

B
V

 of capital (if R
O

C
)
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W
hat tax rate?

T
he tax rate that you should use in com

puting the after-tax operating
incom

e should be

T
he effective tax rate in the financial statem

ents (taxes paid/T
axable

incom
e)

T
he tax rate based upon taxes paid and E

B
IT

 (taxes paid/E
B

IT
)

T
he m

arginal tax rate

N
one of the above

A
ny of the above, as long as you com

pute your after-tax cost of debt
using the sam

e tax rate
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T
he R

ight T
ax R

ate to U
se

T
he choice really is betw

een the effective and the m
arginal tax rate. In

doing projections, it is far safer to use the m
arginal tax rate since the

effective tax rate is really a reflection of the difference betw
een the

accounting and the tax books.

B
y using the m

arginal tax rate, w
e tend to understate the after-tax

operating incom
e in the earlier years, but the after-tax tax operating

incom
e is m

ore accurate in later years

If you choose to use the effective tax rate, adjust the tax rate tow
ards

the m
arginal tax rate over tim

e.
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A
 T

ax R
ate for a M

oney Losing F
irm

A
ssum

e that you are trying to estim
ate the after-tax operating incom

e
for a firm

 w
ith $ 1 billion in net operating losses carried forw

ard. T
his

firm
 is expected to have operating incom

e of $ 500 m
illion each year

for the next 3 years, and the m
arginal tax rate on incom

e for all firm
s

that m
ake m

oney is 40%
. E

stim
ate the after-tax operating incom

e each
year for the next 3 years.Y

ear 1
Y

ear 2
Y

ear 3

E
B

IT
500

500
500

T
axes

E
B

IT
 (1-t)

T
ax rate
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N
et C

apital E
xpenditures

N
et capital expenditures represent the difference betw

een capital
expenditures and depreciation. D

epreciation is a cash inflow
 that pays

for som
e or a lot (or som

etim
es all of) the capital expenditures.

In general, the net capital expenditures w
ill be a function of how

 fast a
firm

 is grow
ing or expecting to grow

. H
igh grow

th firm
s w

ill have
m

uch higher net capital expenditures than low
 grow

th firm
s.

A
ssum

ptions about net capital expenditures can therefore never be
m

ade independently of assum
ptions about grow

th in the future.
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C
apital expenditures should include

R
esearch and developm

ent expenses, once they have been re-
categorized as capital expenses. T

he adjusted net cap ex w
ill be

A
djusted N

et C
apital E

xpenditures =
 N

et C
apital E

xpenditures +
 C

urrent
year’s R

&
D

 expenses - A
m

ortization of R
esearch A

sset

A
cquisitions of other firm

s, since these are like capital expenditures.
T

he adjusted net cap ex w
ill be

A
djusted N

et C
ap E

x =
 N

et C
apital E

xpenditures +
 A

cquisitions of other
firm

s - A
m

ortization of such acquisitions
T

w
o caveats:

1. M
ost firm

s do not do acquisitions every year. H
ence, a norm

alized
m

easure of acquisitions (looking at an average over tim
e) should be used

2. T
he best place to find acquisitions is in the statem

ent of cash flow
s,

usually categorized under other investm
ent activities
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C
isco’s A

cquisitions: 1999

A
cq

u
ire

d
M

ethod of A
cquisition

P
rice P

aid
G

eoT
el

P
ooling

$
1

,3
4

4

F
ibex

P
ooling

$
3

1
8

S
e

n
tie

n
t

P
ooling

$
1

0
3

A
m

erican Internent 
P

urchase
$

5
8

S
um

m
a F

our
P

urchase
$

1
2

9

C
larity W

ireless
P

urchase
$

1
5

3
S

elsius S
ystem

s
P

urchase
$

1
3

4

P
ipeLinks

P
urchase

$
1

1
8

A
m

teva T
ech

P
urchase

$
1

5
9

$
2

,5
1

6
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C
isco’s N

et C
apital E

xpenditures in 1999

C
ap E

xpenditures (from
 statem

ent of C
F) 

=
 $ 584 m

il

- D
epreciation (from

 statem
ent of C

F)
=

 $ 486 m
il

N
et C

ap E
x (from

 statem
ent of C

F)
=

 $   98 m
il

+
 R

 &
 D

 expense
=

 $ 1,594 m
il

- A
m

ortization of R
&

D
=

 $ 485 m
il

+
 A

cquisitions
=

 $ 2,516 m
il

A
djusted N

et C
apital E

xpenditures
=

 $3,723 m
il

(A
m

ortization w
as included in the depreciation num

ber)
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W
orking C

apital Investm
ents

In accounting term
s, the w

orking capital is the difference betw
een

current assets (inventory, cash and accounts receivable) and current
liabilities (accounts payables, short term

 debt and debt due w
ithin the

next year)
A

 cleaner definition of w
orking capital from

 a cash flow
 perspective is

the difference betw
een non-cash current assets (inventory and accounts

receivable) and non-debt current liabilities (accounts payable)
A

ny investm
ent in this m

easure of w
orking capital ties up cash.

T
herefore, any increases (decreases) in w

orking capital w
ill reduce

(increase) cash flow
s in that period.

W
hen forecasting future grow

th, it is im
portant to forecast the effects

of such grow
th on w

orking capital needs, and building these effects
into the cash flow

s.
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W
orking C

apital: G
eneral P

ropositions

C
hanges in non-cash w

orking capital from
 year to year tend to be

volatile. A
 far better estim

ate of non-cash w
orking capital needs,

looking forw
ard, can be estim

ated by looking at non-cash w
orking

capital as a proportion of revenues

Som
e firm

s have negative non-cash w
orking capital. A

ssum
ing that

this w
ill continue into the future w

ill generate positive cash flow
s for

the firm
. W

hile this is indeed feasible for a period of tim
e, it is not

forever. T
hus, it is better that non-cash w

orking capital needs be set to
zero, w

hen it is negative.
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V
olatile W

orking C
apital?

A
m

azon
C

isco
M

otorola

R
evenues

$ 1,640
$12,154

$30,931
 

N
on-cash W

C
-419

-404
2547

%
 of R

evenues
-25.53%

-3.32%
8.23%

C
hange from

 last year$   (309)
($700)

($829)
 

A
verage: last 3 years-15.16%

-3.16%
8.91%

A
verage: industry

8.71%
-2.71%

7.04%

A
ssum

ption in V
aluation

W
C

 as %
 of R

evenue
3.00%

0.00%
8.23%
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D
ividends and C

ash F
low

s to E
quity

In the strictest sense, the only cash flow
 that an investor w

ill receive
from

 an equity investm
ent in a publicly traded firm

 is the dividend  that
w

ill be paid on the stock.

A
ctual dividends, how

ever, are set by the m
anagers of the firm

 and
m

ay be m
uch low

er than the potential dividends ( that could have been
paid out)
•

m
anagers are conservative and try to sm

ooth out dividends

•
m

anagers like to hold on to cash to m
eet unforeseen future contingencies

and investm
ent opportunities

W
hen actual dividends are less than potential dividends, using a m

odel
that focuses only on dividends  w

ill under state the true value of the
equity in a firm

.
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M
easuring P

otential D
ividends

Som
e analysts assum

e that the earnings of a firm
 represent its potential

dividends. T
his cannot be true for several reasons:

•
E

arnings are not cash flow
s, since there are both non-cash revenues and

expenses in the earnings calculation
•

E
ven if earnings w

ere cash flow
s, a firm

 that paid its earnings out as
dividends w

ould not be investing in new
 assets and thus could not grow

•
V

aluation m
odels, w

here earnings are discounted back to the present, w
ill

over estim
ate the value of the equity in the firm

T
he potential dividends of a firm

 are the cash flow
s left over after the

firm
 has m

ade any “investm
ents” it needs to m

ake to create future
grow

th and net debt repaym
ents (debt repaym

ents - new
 debt issues)

•
T

he com
m

on categorization of capital expenditures into discretionary and
non-discretionary loses its basis w

hen there is future grow
th built into the

valuation.
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E
stim

ating C
ash F

low
s: F

C
F

E

C
ash flow

s to E
quity for a L

evered Firm
N

et Incom
e

- (C
apital E

xpenditures - D
epreciation)

- C
hanges in non-cash W

orking C
apital

- (Principal R
epaym

ents - N
ew

 D
ebt Issues) 

=
 Free C

ash flow
 to E

quity

•
I have ignored preferred dividends. If preferred stock exist, preferred
dividends w

ill also need to be netted out
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E
stim

ating F
C

F
E

 w
hen Leverage is S

table

N
et Incom

e

- (1- δ)  (C
apital E

xpenditures - D
epreciation)

- (1- δ) W
orking C

apital N
eeds

=
 Free C

ash flow
 to E

quity

δ =
 D

ebt/C
apital R

atio

For this firm
,

•
Proceeds from

 new
 debt issues  =

 Principal R
epaym

ents +
 d (C

apital
E

xpenditures - D
epreciation +

 W
orking C

apital N
eeds)

In com
puting FC

FE
, the book value debt to capital ratio should be

used w
hen looking back in tim

e but can be replaced w
ith the m

arket
value debt to capital ratio, looking forw

ard.
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E
stim

ating F
C

F
E

: D
isney

N
et Incom

e=
$ 1533 M

illion
C

apital spending =
 $ 1,746 M

illion
D

epreciation per Share  =
 $ 1,134 M

illion
Increase in non-cash w

orking capital =
 $ 477 M

illion
D

ebt to C
apital R

atio =
 23.83%

E
stim

ating FC
FE

 (1997):
N

et Incom
e

$1,533 M
il

 - (C
ap. E

xp - D
epr)*(1-D

R
)

$465.90 
[(1746-1134)(1-.2383)]

 C
hg. W

orking C
apital*(1-D

R
)

$363.33
[477(1-.2383)]

 = F
ree C

F
 to E

quity
$ 704 M

illion

D
ividends P

aid
$ 345 M

illion
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F
C

F
E

 and Leverage: Is this a free lunch?

D
ebt R

atio and F
C

F
E

: D
isney

0

200

400

600

800

1000

1200

1400

1600

0%
10%

20%
30%

40%
50%

60%
70%

80%
90%

D
ebt R

atio

FCFE
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F
C

F
E

 and Leverage: T
he O

ther S
hoe D

rops

D
e

b
t 

R
a

tio
 

a
n

d
 

B
e

ta

0
.0

0

1
.0

0

2
.0

0

3
.0

0

4
.0

0

5
.0

0

6
.0

0

7
.0

0

8
.0

0

0
%

1
0

%
2

0
%

3
0

%
4

0
%

5
0

%
6

0
%

7
0

%
8

0
%

9
0

%

D
e

b
t 

R
a

tio

Beta
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Leverage, F
C

F
E

 and V
alue

In a discounted cash flow
 m

odel, increasing the debt/equity ratio w
ill

generally increase the expected free cash flow
s to equity investors over

future tim
e periods and also the cost of equity applied in discounting

these cash flow
s. W

hich of the follow
ing statem

ents relating leverage
to value w

ould you subscribe to?
Increasing leverage w

ill increase value because the cash flow
 effects

w
ill dom

inate the discount rate effects
Increasing leverage w

ill decrease value because the risk effect w
ill be

greater than the cash flow
 effects

Increasing leverage w
ill not affect value because the risk effect w

ill
exactly offset the cash flow

 effect
A

ny of the above, depending upon w
hat com

pany you are looking at
and w

here it is in term
s of current leverage



A
sw

ath D
am

odaran
100

E
stim

ating F
C

F
E

: B
rahm

a

N
et Incom

e (1996) =
 325 M

illion B
R

C
apital spending (1996) =

 396 M
illion

D
epreciation (1996) =

 183 M
illion B

R
Increase in N

on-cash W
orking capital C

hange (1996) =
 12 M

illion B
R

D
ebt R

atio =
 43.48%

E
stim

ating FC
FE

 (1996):
E

arnings per Share 
325.00 M

illion B
R

- (C
ap E

x-D
epr) (1-D

R
) =

 (396-183)(1-.4348) =
120.39 M

illion B
R

- C
hange  in N

on-cash W
C

 (1-D
R

) =
 12 (1-.4348) =

   6.78 M
illion B

R
F

ree C
ashflow

 to E
quity

197.83 M
illion B

r

D
ividends P

aid
232.00 M

illion B
R
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III. E
stim

ating G
row

th

D
C

F V
aluation
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W
ays of E

stim
ating G

row
th in E

arnings

L
ook at the past
•

T
he historical grow

th in earnings per share is usually a good starting point
for grow

th estim
ation

L
ook at w

hat others are estim
ating

•
A

nalysts estim
ate grow

th in earnings per share for m
any firm

s. It is useful
to know

 w
hat their estim

ates are.

L
ook at fundam

entals
•

U
ltim

ately, all grow
th in earnings can be traced to tw

o fundam
entals -

how
 m

uch the firm
 is investing in new

 projects, and w
hat returns these

projects are m
aking for the firm

.
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I. H
istorical G

row
th in E

P
S

H
istorical grow

th rates can be estim
ated in a num

ber of different w
ays

•
A

rithm
etic versus G

eom
etric A

verages

•
Sim

ple versus R
egression M

odels

H
istorical grow

th rates can be sensitive to
•

the period used in the estim
ation

In using historical grow
th rates, the follow

ing factors have to be
considered
•

how
 to deal w

ith negative earnings

•
the effect of changing size
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M
otorola: A

rithm
etic versus G

eom
etric G

row
th

R
ates

R
evenues

%
 C

hange
E

B
IT

D
A

%
 C

hange
E

B
IT

%
 C

hange
1

9
9

4
2

2
,2

4
5

$      
4

,1
5

1
$       

2
,6

0
4

$       
1

9
9

5
2

7
,0

3
7

$      
2

1
.5

4
%

4
,8

5
0

$       
1

6
.8

4
%

2
,9

3
1

$       
1

2
.5

6
%

1
9

9
6

2
7

,9
7

3
$      

3
.4

6
%

4
,2

6
8

$       
-1

2
.0

0
%

1
,9

6
0

$       
-3

3
.1

3
%

1
9

9
7

2
9

,7
9

4
$      

6
.5

1
%

4
,2

7
6

$       
0

.1
9

%
1

,9
4

7
$       

-0
.6

6
%

1
9

9
8

2
9

,3
9

8
$      

-1
.3

3
%

3
,0

1
9

$       
-2

9
.4

0
%

8
2

2
$          

-5
7

.7
8

%
1

9
9

9
3

0
,9

3
1

$      
5

.2
1

%
5

,3
9

8
$       

7
8

.8
0

%
3

,2
1

6
$       

2
9

1
.2

4
%

A
rith

m
e

tic 
A

ve
ra

g
e

7
.0

8
%

1
0

.8
9

%
4

2
.4

5
%

G
e

o
m

e
tric A

ve
ra

g
e

6
.8

2
%

5
.3

9
%

4
.3

1
%

S
ta

n
d

a
rd

 d
e

via
tio

n
8

.6
1

%
4

1
.5

6
%

1
4

1
.7

8
%
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C
isco: Linear and Log-Linear M

odels for
G

row
th

Y
ear

EPS
ln(E

P
S

)
1

9
9

1
 $            0.01 

-4
.6

0
5

2
1

9
9

2
 $            0.02 

-3
.9

1
2

0
1

9
9

3
 $            0.04 

-3
.2

1
8

9
1

9
9

4
 $            0.07 

-2
.6

5
9

3
1

9
9

5
 $            0.08 

-2
.5

2
5

7
1

9
9

6
 $            0.16 

-1
.8

3
2

6
1

9
9

7
 $            0.18 

-1
.7

1
4

8
1

9
9

8
 $            0.25 

-1
.3

8
6

3

1
9

9
9

 $            0.32 
-1

.1
3

9
4

E
PS =

 -.066 +
 0.0383 ( t):

E
PS grow

s by $0.0383 a year
G

row
th R

ate =
 $0.0383/$0.13 =

 30.5%
 ($0.13: A

verage E
PS from

 91-99)
ln(E

PS) =
 -4.66 +

 0.4212 (t): G
row

th rate approxim
ately 42.12%
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A
 T

est

Y
ou are trying to estim

ate the grow
th rate in earnings per share at

T
im

e W
arner from

 1996 to 1997. In 1996, the earnings per share w
as a

deficit of $0.05. In 1997, the expected earnings per share is $ 0.25.
W

hat is the grow
th rate?

-600%

+
600%

+
120%

C
annot be estim

ated
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D
ealing w

ith N
egative E

arnings

W
hen the earnings in the starting period are negative, the grow

th rate
cannot be estim

ated. (0.30/-0.05 =
 -600%

)

T
here are three solutions:
•

U
se the higher of the tw

o num
bers as the denom

inator (0.30/0.25 =
 120%

)

•
U

se the absolute value of earnings in the starting period as the
denom

inator (0.30/0.05=
600%

)

•
U

se a linear regression m
odel and divide the coefficient by the average

earnings.

W
hen earnings are negative, the grow

th rate is m
eaningless. T

hus,
w

hile the grow
th rate can be estim

ated, it does not tell you m
uch about

the future.
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T
he E

ffect of S
ize on G

row
th: C

allaw
ay G

olf

Y
ear

N
et P

rofit
G

row
th R

ate

1990
1.80

1991
6.40

255.56%

1992
19.30

201.56%

1993
41.20

113.47%

1994
78.00

89.32%

1995
97.70

25.26%

1996
122.30

25.18%

G
eom

etric A
verage G

row
th R

ate =
 102%
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E
xtrapolation and its D

angers

Y
ear

N
et P

rofit

1996
 $      122.30

1997
 $      247.05

1998
 $      499.03

1999
 $  1,008.05

2000
 $  2,036.25

2001
 $  4,113.23

If net profit continues to grow
 at the sam

e rate as it has in the past 6
years, the expected net incom

e in 5 years w
ill be $ 4.113 billion.



A
sw

ath D
am

odaran
110

II. A
nalyst F

orecasts of G
row

th

W
hile the job of an analyst is to find under and over valued stocks in

the sectors that they follow
, a significant proportion of an analyst’s

tim
e (outside of selling) is spent forecasting earnings per share.

•
M

ost of this tim
e, in turn, is spent forecasting earnings per share in the

next earnings report

•
W

hile m
any analysts forecast expected grow

th in earnings per share over
the next 5 years, the analysis and inform

ation (generally) that goes into
this estim

ate is far m
ore lim

ited.

A
nalyst forecasts of earnings per share and expected grow

th are
w

idely dissem
inated by services such as Z

acks and IB
E

S, at least for
U

.S com
panies.
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H
ow

 good are analysts at forecasting grow
th?

A
nalysts forecasts of E

PS tend to be closer to the actual E
PS than

sim
ple tim

e series m
odels, but the differences tend to be sm

all
Study

T
im

e Period
A

nalyst Forecast E
rror

T
im

e Series M
odel

C
ollins &

 H
opw

ood
V

alue L
ine Forecasts

31.7%
34.1%

B
row

n &
 R

ozeff
V

alue L
ine Forecasts

28.4%
32.2%

Fried &
 G

ivoly
E

arnings Forecaster
16.4%

19.8%

T
he advantage that analysts have over tim

e series m
odels

•
tends to decrease w

ith the forecast period (next quarter versus 5 years)

•
tends to be greater for larger firm

s than for sm
aller firm

s

•
tends to be greater at the industry level than at the com

pany level

Forecasts of grow
th (and revisions thereof) tend to be highly correlated

across analysts.
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A
re som

e analysts m
ore equal than others?

A
 study of A

ll-A
m

erica A
nalysts (chosen by Institutional Investor) found that

•
T

here is no evidence that analysts w
ho are chosen for the A

ll-A
m

erica A
nalyst

team
 w

ere chosen because they w
ere better forecasters of earnings. (T

heir m
edian

forecast error in the quarter prior to being chosen w
as 30%

; the m
edian forecast

error of other analysts w
as 28%

)

•
H

ow
ever, in the calendar year follow

ing being chosen as A
ll-A

m
erica analysts,

these analysts becom
e slightly better forecasters than their less fortunate brethren.

(T
he m

edian forecast error for A
ll-A

m
erica analysts is 2%

 low
er than the m

edian
forecast error for other analysts)

•
E

arnings revisions m
ade by A

ll-A
m

erica analysts tend to have a m
uch greater

im
pact on the stock price than revisions from

 other analysts

•
T

he recom
m

endations m
ade by the A

ll A
m

erica analysts have a greater im
pact on

stock prices (3%
 on buys; 4.7%

 on sells). For these recom
m

endations the price
changes are sustained, and they continue to rise in the follow

ing period (2.4%
 for

buys; 13.8%
 for the sells).
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T
he F

ive D
eadly S

ins of an A
nalyst

T
unnel V

ision
: B

ecom
ing so focused on the sector and valuations

w
ithin the sector that you lose sight of the bigger picture.

L
em

m
ingitis:Strong urge felt to change recom

m
endations &

 revise
earnings estim

ates w
hen other analysts do the sam

e.

Stockholm
 Syndrom

e(shortly to be renam
ed the B

re-X
 syndrom

e):
R

efers to analysts w
ho start identifying w

ith the m
anagers of the firm

s
that they are supposed to follow

.

F
actophobia (generally is coupled w

ith delusions of being a fam
ous

story teller): T
endency to base a recom

m
endation on a “story” coupled

w
ith a refusal to face the facts.

D
r. Jekyll/M

r.H
yde: A

nalyst w
ho thinks his prim

ary job is to bring in
investm

ent banking business to the firm
.
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P
ropositions about A

nalyst G
row

th R
ates

P
roposition 1: T

here if far less private inform
ation and far m

ore
public inform

ation in m
ost analyst forecasts than is generally claim

ed.

P
roposition 2: T

he biggest source of private inform
ation for analysts

rem
ains the com

pany itself w
hich m

ight explain
•

w
hy there are m

ore buy recom
m

endations than sell recom
m

endations
(inform

ation bias and the need to preserve sources)

•
w

hy there is such a high correlation across analysts forecasts and revisions

•
w

hy A
ll-A

m
erica analysts becom

e better forecasters than other analysts
after they are chosen to be part of the team

.

P
roposition 3: T

here is value to know
ing w

hat analysts are forecasting
as earnings grow

th for a firm
. T

here is, how
ever, danger w

hen they
agree too m

uch (lem
m

ingitis) and w
hen they agree to little (in w

hich
case the inform

ation that they have is so noisy as to be useless).
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III. F
undam

ental G
row

th R
ates

In
ve

stm
e
n
t

in E
xisting

P
rojects

$
 1

0
0

0

C
urrent R

eturn on
Investm

ent on 
P

rojects
1

2
%

X
=

C
urrent

E
arnings

$
1

2
0

In
ve

stm
e
n
t

in E
xisting

P
rojects

$
1

0
0

0

N
e
xt P

e
rio

d
’s 

R
eturn on

In
ve

stm
e
n
t

1
2

%

X
In

ve
stm

e
n
t

in N
ew

P
rojects

$
1

0
0

R
eturn on

Investm
ent on

N
ew

 P
rojects

1
2

%

X
+

=
N

e
xt 

P
eriod’s

E
arnings

1
3

2

In
ve

stm
e
n
t

in E
xisting

P
rojects

$
1

0
0

0

C
hange in

R
O

I from
 

current to next
p

e
rio

d
: 0

%

X
In

ve
stm

e
n
t

in N
ew

P
rojects

$
1

0
0

R
eturn on

Investm
ent on

N
ew

 P
rojects

1
2

%

X
+

C
hange in E

arnings
$

 1
2

=
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G
row

th R
ate D

erivations

In the special case w
here R

O
I on existing projects rem

ains unchanged and is equal to the R
O

I on new
 projects

Investm
ent in N

ew
 P

rojects

C
urrent E

arnings
R

eturn on Investm
ent  

C
hange in E

arnings

C
urrent E

arnings
=

X

R
e
in

ve
stm

e
n
t R

a
te

X
R

eturn on Investm
ent  

=
G

row
th R

ate in E
arnings

in the m
ore general case w

here R
O

I can change from
 period to period, this can be expanded as follow

s:

Investm
ent in E

xisting P
rojects*(C

hange in R
O

I) +
 N

ew
 P

rojects (R
O

I)

Investm
ent in E

xisting P
rojects* C

urrent R
O

I
C

hange in E
arnings

C
urrent E

arnings
=

1
0
0

1
2
0

X
1
2
%

  
=

$
1
2

$
1
2
0

F
or instance, if the R

O
I increases from

 12%
 to 13%

, the expected grow
th rate can be w

ritten as follow
s:

8
3
.3

3
%

X
1
2
%

  
=

1
0
%

$
1
,0

0
0
 * (.1

3
 - .1

2
) +

 1
0
0
 (1

3
%

)

$
 1

0
0
0
 * .1

2
$
2
3

$
1
2
0

=
=

1
9
.1

7
%
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I. E
xpected Long T

erm
 G

row
th in E

P
S

W
hen looking at grow

th in earnings per share, these inputs can be cast as
follow

s:
R

einvestm
ent R

ate =
 R

etained E
arnings/ C

urrent E
arnings =

 R
etention R

atio
R

eturn on Investm
ent =

 R
O

E
 =

 N
et Incom

e/B
ook V

alue of E
quity

In the special case w
here the current R

O
E

 is expected to rem
ain unchanged

g
E

PS
 =

 R
etained E

arnings
t-1 / N

It-1  * R
O

E
=

 R
etention R

atio * R
O

E
=

 b * R
O

E
Proposition 1: T

he expected grow
th rate in earnings for a com

pany
cannot exceed its return on equity in the long term

.
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E
stim

ating E
xpected G

row
th in E

P
S

: A
B

N
A

m
ro

C
urrent R

eturn on E
quity =

 15.79%

C
urrent R

etention R
atio =

 1 - D
PS/E

PS =
 1 - 1.13/2.45 =

 53.88%

If A
B

N
 A

m
ro can m

aintain its current R
O

E
 and retention ratio, its

expected grow
th in E

PS w
ill be:

E
xpected G

row
th R

ate =
 0.5388 (15.79%

) =
 8.51%
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E
xpected R

O
E

 changes and G
row

th

A
ssum

e now
 that A

B
N

 A
m

ro’s R
O

E
 next year is expected to increase

to 17%
, w

hile its retention ratio rem
ains at 53.88%

. W
hat is the new

expected long term
 grow

th rate in earnings per share?

W
ill the expected grow

th rate in earnings per share next year be
greater than, less than or equal to this estim

ate?

greater than

less than

equal to
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C
hanges in R

O
E

 and E
xpected G

row
th

W
hen the R

O
E

 is expected to change,
g

E
PS =

 b *R
O

E
t+

1  +
(R

O
E

t+
1 – R

O
E

t )/ R
O

E
t

Proposition 2: S
m

all changes in R
O

E
 translate into large changes in

the expected grow
th rate.

•
T

he low
er the current R

O
E

, the greater the effect on grow
th of changes in

the R
O

E
.

Proposition 3: N
o firm

 can, in the long term
, sustain grow

th in
earnings per share from

 im
provem

ent in R
O

E
.

•
C

orollary: T
he higher the existing R

O
E

 of the com
pany (relative to the

business in w
hich it operates) and the m

ore com
petitive the business in

w
hich it operates, the sm

aller the scope for im
provem

ent in R
O

E
.
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C
hanges in R

O
E

: A
B

N
 A

m
ro

A
ssum

e now
 that A

B
N

’s expansion into A
sia w

ill push up the R
O

E
 to

17%
, w

hile the retention ratio w
ill rem

ain 53.88%
. T

he expected
grow

th rate in that year w
ill be:

g
E

PS
=

 b *R
O

E
t+

1  +
 (R

O
E

t+
1 – R

O
E

t )/ R
O

E
t  

=
(.5388)(.17)+

(.17-.1579)/(.1579)
=

 16.83%
N

ote that 1.21%
 im

provem
ent in R

O
E

 translates into alm
ost a

doubling of the grow
th rate from

 8.51%
 to 16.83%

.
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R
O

E
 and Leverage

R
O

E
 =

 R
O

C
 +

 D
/E

 (R
O

C
 - i (1-t))

w
here,

R
O

C
 =

 E
B

IT
t  (1 - tax rate)) / B

V
 of C

apitalt-1
D

/E
 =

 B
V

 of D
ebt/ B

V
 of E

quity

i =
 Interest E

xpense on D
ebt / B

V
 of D

ebt

t =
 T

ax rate on ordinary incom
e

N
ote that B

V
 of capital =

 B
V

 of D
ebt +

 B
V

 of E
quity.

B
V

: B
ook V

alue
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D
ecom

posing R
O

E
: B

rahm
a

R
eal R

eturn on C
apital =

 687 (1-.32) / (1326+
542+

478) =
 19.91%

•
T

his is assum
ed to be real because both the book value and incom

e are
inflation adjusted.

D
ebt/E

quity R
atio =

 (542+
478)/1326 =

 0.77

A
fter-tax C

ost of D
ebt =

 8.25%
 (1-.32) =

 5.61%
 (R

eal B
R

)

R
eturn on E

quity =
 R

O
C

 +
 D

/E
 (R

O
C

 - i(1-t))
19.91%

 +
 0.77 (19.91%

 - 5.61%
) =

 30.92%
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D
ecom

posing R
O

E
: T

itan W
atches (India)

R
eturn on C

apital =
 713 (1-.25)/(1925+

2378+
1303) =

 9.54%

D
ebt/E

quity R
atio =

 (2378 +
 1303)/1925 =

 1.91

A
fter-tax C

ost of D
ebt =

 13.5%
 (1-.25) =

 10.125%

R
eturn on E

quity =
 R

O
C

 +
 D

/E
 (R

O
C

 - i(1-t))
9.54%

 +
 1.91 (9.54%

 - 10.125%
) =

 8.42%
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II. E
xpected G

row
th in N

et Incom
e

T
he lim

itation of the E
PS fundam

ental grow
th equation is that it

focuses on per share earnings and assum
es that reinvested earnings are

invested in projects earning the return on equity.

A
 m

ore general version of expected grow
th in earnings can be

obtained by substituting in the equity reinvestm
ent into real

investm
ents (net capital expenditures and w

orking capital):
E

quity R
einvestm

ent R
ate =

 (N
et C

apital E
xpenditures +

 C
hange in W

orking
C

apital) (1 - D
ebt R

atio)/ N
et Incom

e

E
xpected G

row
th

N
et Incom

e  =
 E

quity R
einvestm

ent R
ate * R

O
E
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III. E
xpected G

row
th in E

B
IT

 A
nd

F
undam

entals: S
table R

O
C

 and R
einvestm

ent
R

ate

W
hen looking at grow

th in operating incom
e, the definitions are

R
einvestm

ent R
ate =

 (N
et C

apital E
xpenditures +

 C
hange in W

C
)/E

B
IT

(1-t)

R
eturn on Investm

ent =
 R

O
C

 =
 E

B
IT

(1-t)/(B
V

 of D
ebt +

 B
V

 of E
quity)

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

P
roposition: 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
o N

et C
apital E

xpenditures and Long T
erm

G
row

th

Y
ou are looking at a valuation, w

here the term
inal value is based upon

the assum
ption that operating incom

e w
ill grow

 3%
 a year forever, but

there are no net cap ex or w
orking capital investm

ents being m
ade

after the term
inal year. W

hen you confront the analyst, he contends
that this is still feasible because the com

pany is becom
ing m

ore
efficient w

ith its existing assets and can be expected to increase its
return on capital over tim

e. Is this a reasonable explanation?

Y
es

N
o

E
xplain.
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E
stim

ating G
row

th in E
B

IT
: C

isco versus
M

otorola

C
isco’s F

undam
entals

R
einvestm

ent R
ate =

 106.81%

R
eturn on C

apital =
34.07%

E
xpected G

row
th in E

B
IT

 =
(1.0681)(.3407) =

 36.39%

M
otorola’s F

undam
entals

R
einvestm

ent R
ate =

 52.99%

R
eturn on C

apital =
 12.18%

E
xpected G

row
th in E

B
IT

 =
 (.5299)(.1218) =

 6.45%
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IV
. O

perating Incom
e G

row
th w

hen R
eturn on

C
apital is C

hanging

W
hen the return on capital is changing, there w

ill be a second
com

ponent to grow
th, positive if the return on capital is increasing and

negative if the return on capital is decreasing.

If R
O

C
t  is the return on capital in period t and R

O
C

t+
1  is the return on

capital in period t+
1, the expected grow

th rate in operating incom
e w

ill
be:

E
xpected G

row
th R

ate  =
 R

O
C

t+
1  * R

einvestm
ent rate 

+(R
O

C
t+

1  – R
O

C
t ) / R

O
C

t

If the change is over m
ultiple periods, the second com

ponent should be
spread out over each period.
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M
otorola’s G

row
th R

ate

M
otorola’s current return on capital is 12.18%

 and its reinvestm
ent rate is

52.99%
.

W
e expect M

otorola’s return on capital to rise to 17.22%
 over the next 5 years

(w
hich is half w

ay tow
ards the industry average)

E
xpected G

row
th R

ate

=
 R

O
C

N
ew

 Investm
ents *R

einvestm
ent R

ate
current +

 {[1+
(R

O
C

In 5 years -R
O

C
C

urrent )/R
O

C
C

urrent ] 1/5-1}

=
 .1722*.5299 +

{ [1+
(.1722-.1218)/.1218] 1/5-1}

=
 .174 or 17.40%

O
ne w

ay to think about this is to decom
pose M

otorola’s expected grow
th into

G
row

th from
 new

 investm
ents: .1722*5299=

 9.12%

G
row

th from
 m

ore efficiently using existing investm
ents: 17.40%

-9.12%
=

8.28%

{N
ote 

that 
I 

am
 

assum
ing 

that 
the 

new
 

investm
ents 

start 
m

aking 
17.22%

im
m

ediately, w
hile allow

ing for existing assets to im
prove returns gradually}
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V
. E

stim
ating G

row
th w

hen O
perating Incom

e
is N

egative or M
argins are changing

W
hen operating incom

e is negative or m
argins are expected to change

over tim
e, w

e use a three step process to estim
ate grow

th:
•

E
stim

ate grow
th rates in revenues over tim

e
–

U
se historical revenue grow

th to get estim
ates of revenue grow

th in the near
future

–
D

ecrease the grow
th rate as the firm

 becom
es larger

–
K

eep track of absolute revenues to m
ake sure that the grow

th is feasible

•
E

stim
ate expected operating m

argins each year
–

Set a target m
argin that the firm

 w
ill m

ove tow
ards

–
A

djust the current m
argin tow

ards the target m
argin

•
E

stim
ate the capital that needs to be invested to generate revenue grow

th
and expected m

argins
–

E
stim

ate a sales to capital ratio that you w
ill use to generate reinvestm

ent
needs each year.
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C
om

m
erce O

ne: R
evenues and R

evenue
G

row
th

Y
ear

 G
row

th R
ate

R
evenues

O
perating M

argin
O

perating Incom
e

C
urrent

$537
-79.62%

-$428

1
50.00%

$806
-48.17%

-$388

2
100.00%

$1,611
-27.21%

-$438

3
80.00%

$2,900
-13.23%

-$384

4
60.00%

$4,640
-3.91%

-$182

5
40.00%

$6,496
2.30%

$149

6
35.00%

$8,770
6.44%

$565

7
30.00%

$11,401
9.20%

$1,049

8
20.00%

$13,681
11.04%

$1,510

9
10.00%

$15,049
12.27%

$1,846

10
5.00%

$15,802
13.08%

$2,068
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C
om

m
erce O

ne: R
einvestm

ent N
eeds

Y
ear

R
evenues

∆
R

evenues 
Sales/C

apital
R

einvestm
ent C

apital
R

O
C

C
urrent

$537
$2,744

1
$806

$269
2.20

$122
$2,866

-14.14%

2
$1,611

$806
2.20

$366
$3,232

-15.30%

3
$2,900

$1,289
2.20

$586
$3,818

-11.87%

4
$4,640

$1,740
2.20

$791
$4,609

-4.76%

5
$6,496

$1,856
2.20

$844
$5,452

3.24%

6
$8,770

$2,274
2.20

$1,033
$6,486

10.36%

7
$11,401

$2,631
2.20

$1,196
$7,682

16.17%

8
$13,681

$2,280
2.20

$1,036
$8,718

14.17%

9
$15,049

$1,368
2.20

$622
$9,340

13.76%

10
$15,802

$752
2.20

$342
$9,682

14.39%

Industry average =
15%



A
sw

ath D
am

odaran
134

E
xpected G

row
th R

ate

E
quity E

arnings
O

perating Incom
e

H
istorical

Fundam
entals

A
nalysts

H
istorical

Fundam
entals

Stable R
O

E
C

hanging R
O

E

R
O

E
 * R

etention R
atio

R
O

Et+
1 *R

etention R
atio

+
 (R

O
Et+

1 -R
O

Et )/R
O

Et

Stable R
O

C

R
O

C
 * 

R
einvestm

ent R
ate

C
hanging R

O
C

R
O

C
t+

1 *R
einvestm

ent R
ate

+
 (R

O
C

t+
1 -R

O
C

t )/R
O

C
t

N
egative E

arnings

1. R
evenue G

row
th

2. O
perating M

argins
3. R

einvestm
ent N

eeds
E

arnings per share
N

et Incom
e

Stable R
O

E
C

hanging R
O

E

R
O

E
 * E

quity 
R

einvestm
ent R

atio

R
O

Et+
1 *E

q. R
einv R

atio
+

 (R
O

Et+
1 -R

O
Et )/R

O
Et
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IV
. C

losure in V
aluation

D
iscounted C

ashflow
 V

aluation
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G
etting C

losure in V
aluation

A
 publicly traded firm

 potentially has an infinite life. T
he value is

therefore the present value of cash flow
s forever.

Since w
e cannot estim

ate cash flow
s forever, w

e estim
ate cash flow

s
for a “grow

th period” and then estim
ate a term

inal value, to capture the
value at the end of the period:

V
alue =

 
C

Ft

(1
+

r) t
t

=
1

t
=
∞

∑

V
alue =

 
C

Ft

(1
+

r) t
T

erm
inal V

alue

(1
+

r)
t=

1

t=
N

N
+

∑
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W
ays of E

stim
ating T

erm
inal V

alue

T
erm

in
al V

alu
e

Liquidation 
V

alue
M

ultiple A
pproach

S
table G

row
th 

M
odel

M
ost useful 

w
hen assets 

are separable 
and 
m

arketable

E
asiest approach but 

m
akes the valuation 

a relative valuation

T
echnically soundest, 

but requires that you 
m

ake judgm
ents about 

w
hen the firm

 w
ill grow

 
at a stable rate w

hich it 
can sustain forever, 
and the excess returns 
(if any) that it w

ill earn 
during the period.



A
sw

ath D
am

odaran
138

S
table G

row
th and T

erm
inal V

alue

W
hen a firm

’s cash flow
s grow

 at a “constant” rate forever, the present
value of those cash flow

s can be w
ritten as:

V
alue =

 E
xpected C

ash Flow
 N

ext Period / (r - g)
w

here,
r =

 D
iscount rate (C

ost of E
quity or C

ost of C
apital)

g =
 E

xpected grow
th rate

T
his “constant” grow

th rate is called a stable grow
th rate and cannot

be higher than the grow
th rate of the econom

y in w
hich the firm

operates.
W

hile com
panies can m

aintain high grow
th rates for extended periods,

they w
ill all approach “stable grow

th” at som
e point in tim

e.
W

hen they do approach stable grow
th, the valuation form

ula above
can be used to estim

ate the “term
inal value” of all cash flow

s beyond.
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Lim
its on S

table G
row

th

T
he stable grow

th rate cannot exceed the grow
th rate of the econom

y
but it can be set low

er.
•

If you assum
e that the econom

y is com
posed of high grow

th and stable
grow

th firm
s, the grow

th rate of the latter w
ill probably be low

er than the
grow

th rate of the econom
y.

•
T

he stable grow
th rate can be negative. T

he term
inal value w

ill be low
er

and you are assum
ing that your firm

 w
ill disappear over tim

e.
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G
row

th P
atterns

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)

•
E

ach year w
ill have different m

argins and different grow
th rates (n stage)
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D
eterm

inants of G
row

th P
atterns

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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S
table G

row
th and F

undam
entals

T
he grow

th rate of a firm
 is driven by its fundam

entals - how
 m

uch it reinvests
and how

 high project returns are. A
s grow

th rates approach “stability”, the
firm

 should be given the characteristics of a stable grow
th firm

.

M
odel

H
igh G

row
th F

irm
s usually

Stable grow
th firm

s usually

D
D

M
1. Pay no or low

 dividends
1. Pay high dividends

2. H
ave high risk

2. H
ave average risk

3. E
arn high R

O
C

3. E
arn R

O
C

 closer to W
A

C
C

FC
FE

/
1. H

ave high net cap ex
1. H

ave low
er net cap ex

FC
FF

2. H
ave high risk

2. H
ave average risk

3. E
arn high R

O
C

3. E
arn R

O
C

 closer to W
A

C
C

4. H
ave low

 leverage
4. H

ave leverage closer to 
industry average
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T
he D

ividend D
iscount M

odel: E
stim

ating
S

table G
row

th Inputs

C
onsider the exam

ple of A
B

N
 A

m
ro. B

ased upon its current return on
equity of 15.79%

 and its retention ratio of 53.88%
, w

e estim
ated a

grow
th in earnings per share of 8.51%

.
L

et us assum
e that A

B
N

 A
m

ro w
ill be in stable grow

th in 5 years. A
t

that point, let us assum
e that its return on equity w

ill be closer to the
average for E

uropean banks of 15%
, and that it w

ill grow
 at a nom

inal
rate of 5%

 (R
eal G

row
th +

 Inflation R
ate in N

V
)

T
he expected payout ratio in stable grow

th can then be estim
ated as

follow
s:

Stable G
row

th Payout R
atio =

 1 - g/ R
O

E
 =

 1 - .05/.15 =
 66.67%

g =
 b (R

O
E

)
b =

 g/R
O

E
Payout =

 1- b
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T
he F

C
F

E
/F

C
F

F
 M

odels: E
stim

ating S
table

G
row

th Inputs

T
he soundest w

ay of estim
ating reinvestm

ent rates in stable grow
th is

to relate them
 to expected grow

th and returns on capital:
R

einvestm
ent R

ate =
 G

row
th in O

perating Incom
e/R

O
C

For instance, C
isco is expected to be in stable grow

th 13 years from
now

, grow
ing at 5%

 a year and earning a return on capital of 16.52%
(w

hich is the industry average). T
he reinvestm

ent rate in year 13 can
be estim

ated as follow
s:

R
einvestm

ent R
ate =

 5%
/16.52%

 =
 30.27%

If you are consistent about estim
ating reinvestm

ent rates, you w
ill find

that it is not the stable grow
th rate that drives your value but your

excess returns. If your return on capital is equal to your cost of capital,
your term

inal value w
ill be unaffected by your stable grow

th
assum

ption.
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V
. B

eyond Inputs: C
hoosing and

U
sing the R

ight M
odel

D
iscounted C

ashflow
 V

aluation
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S
um

m
arizing the Inputs

In sum
m

ary, at this stage in the process, w
e should have an estim

ate of
the•

the current cash flow
s on the investm

ent, either to equity investors
(dividends or free cash flow

s to equity) or to the firm
 (cash flow

 to the
firm

)

•
the current cost of equity and/or capital on the investm

ent

•
the expected grow

th rate in earnings, based upon historical grow
th,

analysts forecasts and/or fundam
entals

T
he next step in the process is deciding
•

w
hich cash flow

 to discount, w
hich should indicate

•
w

hich discount rate needs to be estim
ated and

•
w

hat pattern w
e w

ill assum
e grow

th to follow
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W
hich cash flow

 should I discount?

U
se E

quity V
aluation

(a) for firm
s w

hich have stable leverage, w
hether high or not, and

(b) if equity (stock) is being valued

U
se Firm

 V
aluation

(a) for firm
s w

hich have leverage w
hich is too high or too low

, and expect to
change the leverage over tim

e, because debt paym
ents and issues do not

have to be factored in the cash flow
s and the discount rate (cost of capital)

does not change dram
atically over tim

e.

(b) for firm
s for w

hich you have  partial inform
ation on leverage (eg: interest

expenses are m
issing..)

(c) in all other cases, w
here you are m

ore interested in valuing the firm
 than

the equity. (V
alue C

onsulting?)
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G
iven cash flow

s to equity, should I discount
dividends or F

C
F

E
?

U
se the D

ividend D
iscount M

odel
•

(a) For firm
s w

hich pay dividends (and repurchase stock) w
hich are close

to the Free C
ash Flow

 to E
quity (over a extended period)

•
(b)For firm

s w
here FC

FE
 are difficult to estim

ate (E
xam

ple: B
anks and

Financial Service com
panies)

U
se the FC

FE
 M

odel
•

(a) For  firm
s w

hich pay dividends w
hich are significantly higher or low

er
than the Free C

ash Flow
 to E

quity. (W
hat is significant? ... A

s a rule of
thum

b, if dividends are less than 80%
 of FC

FE
 or dividends are greater

than 110%
 of  FC

FE
 over a 5-year period, use the FC

FE
 m

odel)

•
(b) For firm

s w
here dividends are not available (E

xam
ple: Private

C
om

panies, IPO
s)
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W
hat discount rate should I use?

C
ost of E

quity versus C
ost of C

apital
•

If discounting cash flow
s to equity 

->
 C

ost of E
quity

•
If discounting cash flow

s to the firm
->

 C
ost of C

apital

W
hat currency should the discount rate (risk free rate) be in?

•
M

atch the currency in w
hich you estim

ate the risk free rate to the currency
of your cash flow

s

Should I use real or nom
inal cash flow

s?
•

If discounting real cash flow
s

->
 real cost of capital

•
If nom

inal cash flow
s

->
 nom

inal cost of capital

•
If inflation is low

 (<
10%

), stick w
ith nom

inal cash flow
s since taxes are

based upon nom
inal incom

e

•
If inflation is high (>

10%
) sw

itch to real cash flow
s
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W
hich G

row
th P

attern S
hould I use?

If your firm
 is

•
large and grow

ing at a rate close to or less than grow
th rate of the econom

y, or
•

constrained by regulation from
 grow

ing at rate faster than the econom
y

•
has the characteristics of a stable firm

 (average risk &
 reinvestm

ent rates)
U

se a Stable G
row

th M
odel

If your firm
•

is large &
 grow

ing at a m
oderate rate (≤ O

verall grow
th rate +

 10%
)  or

•
has a single product &

 barriers to entry w
ith a finite life (e.g. patents)

U
se a 2-Stage G

row
th M

odel
If your firm

•
is sm

all and grow
ing at a very high rate (>

 O
verall grow

th rate +
 10%

) or
•

has significant barriers to entry into the business
•

has firm
 characteristics that are very different from

 the norm

U
se a 3-Stage or n-stage M

odel
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T
he B

uilding B
locks of V

aluation

C
h

o
o

se a
C

ash F
low

D
ividends

E
xpected D

ividends to

S
tockholders

C
ashflow

s to E
quity

N
et Incom

e

- (1- δ
)  (C

apital E
xp. - D

eprec’n)

- (1- δ
) C

hange in W
ork. C

apital

=
 F

ree C
ash flow

 to E
quity (F

C
F

E
)

[δ
 =

 D
ebt R

atio]

C
ashflow

s to F
irm

E
B

IT
 (1- tax rate)

- (C
apital E

xp. - D
eprec’n)

- C
hange in W

ork. C
apital

=
 F

ree C
ash flow

 to F
irm

 (F
C

F
F

)

&
 A

 D
iscount R

ate
C

ost of E
quity

• 
B

asis: T
he riskier the investm

ent, the greater is the cost of equity.

• 
M

odels:

C
A

P
M

: R
iskfree R

ate +
 B

eta (R
isk P

rem
ium

)

A
P

M
: R

iskfree R
ate +

 Σ
 B

eta
j  (R

isk P
rem

ium
j ): n factors

C
ost of C

apital

W
A

C
C

 =
 ke  ( E

/ (D
+

E
))

             +
 kd  ( D

/(D
+

E
))

k
d  =

 C
urrent B

orrow
ing R

ate (1-t)

E
,D

: M
kt V

al of E
quity and D

ebt

&
 a grow

th pattern

t

g

S
tab

le G
row

th

g

T
w

o-S
tage G

row
th

|
H

igh G
row

th
S

table

g

T
h

ree-S
tage G

row
th

|
H

igh G
row

th
S

table
T

ransition
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6. T
ying up Loose E

nds
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D
ealing w

ith C
ash and M

arketable S
ecurities

T
he sim

plest and m
ost direct w

ay of dealing w
ith cash and m

arketable
securities is to keep it 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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H
ow

 m
uch cash is too m

uch cash?

C
ash as %

 of F
irm

 V
alue: July 2000

0

200

400

600

800

1000

1200

0-1%
1-2%

2-5%
5-10%

10-15%
15-20%

20-25%
25-30%

>30%
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T
he V

alue of C
ash

Im
plicitly, w

e are assum
ing here that the m

arket w
ill value cash at

face value. A
ssum

e now
 that you are buying a firm

 w
hose only asset is

m
arketable securities w

orth $ 100 m
illion. C

an you ever consider a
scenario w

here you w
ould not be w

illing to pay $ 100 m
illion for this

firm
?

Y
es

N
o

W
hat is or are the scenario(s)?
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T
he C

ase of C
losed E

nd F
unds

C
losed end funds are m

utual funds, w
ith a fixed num

ber of shares.
U

nlike regular m
utual funds, w

here the shares have to trade at net
asset value (w

hich is the value of the securities in the fund), closed end
funds shares can and often do trade at prices w

hich are different from
the net asset value.

T
he average closed end fund has alw

ays traded at a discount on net
asset value (of betw

een 10 and 20%
) in the U

nited States.
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C
losed E

nd F
unds: P

rice and N
A

V

0 10 20 30 40 50 60 70

D
iscount
>

 15%
D

iscount:
10-15%

D
iscount:

7.5-10%
D

iscount:
5-7.5%

D
iscount:
2.5-5%

D
iscount:
0-2.5%

Prem
ium

:
0-2.5%

Prem
ium

:
2.5-5%

Prem
ium

:
5-7.5%

Prem
ium

:
7.5-10%

Prem
ium

:
10-15%

Prem
ium

>
 15%

D
iscount or Prem

ium
 on N

A
V

 D
iscounts/P

rem
ium

s on C
losed E

nd F
unds- June 2002
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A
 S

im
ple E

xplanation for the C
losed E

nd
D

iscount

A
ssum

e that you have a closed-end fund that invests in ‘average risk”
stocks. A

ssum
e also that you expect the m

arket (average risk
investm

ents) to m
ake 11.5%

 annually over the long term
. If the closed

end fund underperform
s the m

arket by 0.50%
, estim

ate the discount on
the fund.
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A
 P

rem
ium

 for M
arketable S

ecurities

Som
e closed end funds trade at a prem

ium
 on net asset value. For

instance, the T
hai closed end funds w

ere trading at a prem
ium

 of
roughly 40%

 on net asset value and the Indonesian fund at a prem
ium

of 80%
+

 on N
A

V
 on D

ecem
ber 31, 1997. W

hy m
ight an investor be

w
illing to pay a prem

ium
 over the value of the m

arketable securities in
the fund?
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B
erkshire H

athaw
ay

B
e

rk
s

h
ire

 
H

a
th

a
w

a
y
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m
iu

m
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o
o
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a
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e



A
sw

ath D
am

odaran
161

D
ealing w

ith H
oldings in O

ther firm
s

H
oldings in other firm

s can be categorized into
•

M
inority passive holdings, in w

hich case only the dividend from
 the

holdings is show
n in the balance sheet

•
M

inority active holdings, in w
hich case the share of equity incom

e is
show

n in the incom
e statem

ents

•
M

ajority active holdings, in w
hich case the financial statem

ents are
consolidated.
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H
ow

 to value holdings in other firm
s

F
in Statem

ent
V

aluing
W

hat to do…

N
ot consolidated

E
quity

V
alue equity in subsidiary and take

share of holding.

N
ot consolidated

Firm
V

alue subsidiary as a firm
 and add

portion of firm
 value. A

dd portion of
debt in subsidiary to the debt in 
estim

ating equity value.

C
onsolidated

Firm
Strip operating incom

e of subsidiary
and value subsidiary separately. A

dd
portion of this value to value of 
parent firm

.
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H
ow

 som
e deal w

ith subsidiaries...

W
hen financial statem

ents are consolidated, som
e analysts value the

firm
 w

ith the consolidated operating incom
e and then subtract m

inority
interests from

 the firm
 value to arrive at the value of the equity in the

firm
. W

hat is w
rong w

ith this approach?
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E
quity V

alue and P
er S

hare V
alue: A

 T
est

A
ssum

e that you have done an equity valuation of M
icrosoft. T

he total
value for equity is estim

ated to be $ 400 billion and there are 5 billion
shares outstanding. W

hat is the value per share?
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A
n added fact

In 1999, M
icrosoft had 500 m

illion options outstanding, granted to
em

ployees over tim
e. T

hese options had an average exercise price of $
20 (the current stock price is $ 80). E

stim
ate the value per share.
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E
quity V

alue and P
er S

hare V
alue

T
he conventional w

ay of getting from
 equity value to per share value

is to divide the equity value by the num
ber of shares outstanding. T

his
approach assum

es, how
ever, that com

m
on stock is the only equity

claim
 on the firm

.
In m

any firm
s, there are other equity claim

s as w
ell including:

•
w

arrants, that are publicly traded
•

m
anagem

ent and em
ployee options, that have been granted, but do not

trade
•

conversion options in convertible bonds
•

contingent value rights, that are also publicly traded.

T
he value of these non-stock equity claim

s has to be subtracted from
the value of equity before dividing by the num

ber of shares
outstanding.
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W
arrants

A
 w

arrant is a security issued by a com
pany that provides the holder

w
ith the right to buy a share of stock in the com

pany at a fixed price
during the life of the w

arrant.

A
 w

arrant is therefore a long term
 call option on the equity of the firm

and can be valued using option pricing m
odels.

W
arrants and other equity options issued by the firm

 are claim
s on the

equity of the firm
 and have to be treated as equity, w

hich has relevance
for:
•

estim
ating debt and equity for the leverage calculation

•
estim

ating per share value from
 total equity value
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C
onvertible B

onds

A
 convertible bond is a bond that can be converted into a pre-

determ
ined num

ber of shares, at the option of the bond holder.

W
hile it generally does not pay to convert at the tim

e of the bond
issue, conversion becom

es a m
ore attractive option as stock prices

increase.

A
 convertible bond can be considered to be m

ade up of tw
o securities -

a straight bond and a conversion option.

Firm
s generally add conversions options to bonds to low

er the interest
rate paid on the bonds.
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T
he S

traight B
ond C

om
ponent

E
m

bedded in every convertible bond is a straight bond com
ponent.

T
he easiest w

ay to value the straight bond com
ponent is to act as if the

conversion option does not exist and value the bond. T
his can be

accom
plished as follow

s:
•

Step 1: O
btain the coupon rate on the convertible bond (w

hich w
ill

generally be low
 because of the conversion option)

•
Step 2: E

stim
ate the interest rate that the com

pany w
ould have had to pay

if it had issued a straight bond. T
his can be obtained either from

 other
bonds that the com

pany has outstanding or from
 its bond rating.

•
Step 3: U

sing the m
aturity of the convertible bond, the coupon rate and

the m
arket interest rate, estim

ate the value of the bond as:
V

alue of B
ond =

 PV
 of coupons at m

arket interest rate +
 PV

 of face value of
bond at m

arket interest rate

T
he straight bond com

ponent is clearly debt.
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F
actors in U

sing O
ption P

ricing M
odels to

V
alue C

onvertibles and W
arrants

O
ption pricing m

odels can be used to value the conversion option w
ith

three caveats –
•

conversion options are long term
, m

aking the assum
ptions about constant

variance and constant dividend yields m
uch shakier,

•
conversion options result in stock dilution, and

•
conversion options are often exercised before expiration, m

aking it
dangerous to use E

uropean option pricing m
odels.

T
hese problem

s can be partially alleviated by using a binom
ial option

pricing m
odel, allow

ing for shifts in variance and early exercise, and
factoring in the dilution effect
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S
teps in G

etting to V
alue P

er S
hare

Step 1: V
alue the firm

, using discounted cash flow
 or other valuation

m
odels.

Step 2:Subtract out the value of the outstanding debt to arrive at the
value of equity. A

lternatively, skip step 1 and estim
ate the of equity

directly.
Step 3:Subtract out the m

arket value (or estim
ated m

arket value) of
other equity claim

s:
•

V
alue of W

arrants =
 M

arket Price per W
arrant * N

um
ber of W

arrants
:

A
lternatively estim

ate the value using option pricing m
odel

•
V

alue of C
onversion O

ption =
 M

arket V
alue of C

onvertible B
onds -

V
alue of Straight D

ebt Portion of C
onvertible B

onds

Step 4:D
ivide the rem

aining value of equity by the num
ber of shares

outstanding to get value per share.
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A
n E

xam
ple: V

aluing S
terling S

oftw
are

 T
he equity in Sterling Softw

are w
as valued at $2,036 m

illion, based
upon projected cash flow

s

 T
he firm

 has tw
o equity options outstanding:

•
T

he firm
 has 115,000 bonds outstanding, each of w

hich can be converted
into 20 shares of stock. T

he m
arket price of each convertible bond is

$1,522 and the face value is $ 1000; coupon rate of 5.75%
; expires in 8

years; B
ond R

ating is A
-; Interest rate on com

parable debt =
 7.50%

;

•
T

he firm
 has 1.8 m

illion w
arrants outstanding, w

ith a strike price of $ 55
per share; these are trading at $ 30 per share
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E
stim

ating the V
alue of O

ptions

C
onvertible D

ebt has m
arket value of $ 175 m

illion; face value of $
115 m

illion; coupon rate of 5.75%
; expires in 8 years;

•
B

ond R
ating is A

-; Interest rate on com
parable debt =

 7.50%
;

•
C

oupon on C
onvertible D

ebt =
 .0575 * 115 m

illion =
 $ 6.6125 m

illion

•
V

alue of Straight D
ebt Portion of C

onvertible D
ebt =

 $ 6.6125 (PV
 of

A
nnuity,7.5%

,8 years) +
 $ 115 m

illion/1.075
8 =

 $ 103.21 m
illion

•
V

alue of C
onversion O

ption in D
ebt =

 M
arket V

alue of C
onvertible D

ebt
- Straight D

ebt Portion =
 $ 175 - $ 103 =

 $ 72 m
illion

:E
quity

V
alue of W

arrants =
 N

um
ber of w

arrants * W
arrant Price

=
 1.8

m
illion w

arrants * $ 30 =
 $ 54 m

illion
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V
alue P

er S
hare:  S

terling S
oftw

are

V
alue of E

quity 
=

 $2,036 m
illion

 - V
alue of E

quity in C
onvertible D

ebt
=

 $      72 m
illion

-  V
alue of E

quity in W
arrants

=
 $      54 m

illion

V
alue of E

quity in C
om

m
on Stock

=
 $ 1,910 m

illion

/ N
um

ber of Shares outstanding
=

 25.50 m
illion

V
alue per Share

=
 $ 74.90
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A
 C

om
parison to O

ther A
pproaches

T
he C

onservative A
pproach: E

stim
ate the total num

ber of shares
outstanding, including those in the options.

V
alue of E

quity per share =
 V

alue of E
quity/Fully diluted # of shares

=
 $ 2,036/ (25.50 +

 2.3 +
 1.8) =

 $ 68.78

T
he T

reasury Stock A
pproach: A

dd the expected proceeds from
exercise to the num

erator before dividing by the num
ber of shares

outstanding:

V
alue of E

quity per share =
 (V

alue of E
quity +

 Proceeds from
 E

xercise)/
Fully diluted num

ber of shares

=
 (2036 +

 115 +
 1.8*55)/(25.5 +

 2.3 +
 1.8) =

 $ 76.01
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V
aluations

A
sw

ath D
am

odaran
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C
om

panies V
alued

C
om

pany
M

odel U
sed

R
em

arks
C

on E
d

Stable D
D

M
D

ividends=
FC

FE
, Stable D

/E
, L

ow
 g

A
B

N
 A

m
ro

2-Stage D
D

M
FC

FE
=

?, R
egulated D

/E
, g>

Stable
S&

P 500
2-Stage D

D
M

C
ollectively, m

arket is an investm
ent

Sony
Stable FC

FE
U

nderstated E
arnings?

N
estle

2-Stage FC
FE

D
ividends≠FC

FE
, Stable D

/E
, H

igh g
T

singtao 
3-Stage FC

FE
D

ividends≠FC
FE

, Stable D
/E

,H
igh g

D
aim

lerC
hrysler

Stable FC
FF

N
orm

alized E
arnings; Stable Sector

T
he H

om
e D

epot2-stage FC
FF

C
apitalizing O

perating L
eases

G
lobal C

rossing
2-stage FC

FF
 

D
ealing w

ith D
istress

A
m

azon.com
n-stage FC

FF
V

arying m
argins over tim

e
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G
eneral Inform

ation

T
he risk prem

ium
 that I w

ill be using in the latest valuations for
m

ature equity m
arkets is 4%

. T
his is the average im

plied equity risk
prem

ium
 from

 1960 to 2002.

For the valuations from
 1998 and earlier, I use a risk prem

ium
 of

5.5%
.
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C
on E

d: R
ationale for M

odel

T
he firm

 is in stable grow
th; based upon size and the area that it

serves. Its rates are also regulated; It is unlikely that the regulators w
ill

allow
 profits to grow

 at extraordinary rates.

Firm
 C

haracteristics are consistent w
ith stable, D

D
M

 m
odel firm

•
T

he beta is 0.80 and has been stable over tim
e.

•
T

he firm
 is in stable leverage.

•
T

he firm
 pays out dividends that are roughly equal to FC

FE
.

–
A

verage A
nnual FC

FE
 betw

een 1997 and 2002 =
 $585 m

illion

–
A

verage A
nnual D

ividends betw
een 1997 and 2002 =

 $ 577 m
illion

–
D

ividends as %
 of FC

FE
 =

 99%
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C
on E

d: A
 S

table G
row

th D
D

M
: D

ecem
ber 31,

2002

E
arnings per share for 2002 =

 $ 3.10 (Fourth quarter estim
ate used)

D
ividend Payout R

atio over 2002 =
 71.61%

D
ividends per share for 2002  =

 $2.22

E
xpected G

row
th R

ate in E
arnings and D

ividends =
3%

C
on E

d B
eta =

 0.80 (B
ottom

-up beta estim
ate)

C
ost of E

quity =
 4.05%

 +
 0.80*4%

 =
 7.20%

V
alue of E

quity per Share = $2.22 *1.03 / (.072 -.03) = $ 53.80

T
he stock w

as trading at $ 42.90 on D
ecem

ber 31, 2002
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C
on E

d: B
reak E

ven G
row

th R
ates

C
on E

d: V
alue versus G

row
th R

ate

$0.00

$20.00

$40.00

$60.00

$80.00

$100.00

$120.00

5.00%
4.00%

3.00%
2.00%

1.00%
0.00%

-1.00%
-2.00%

-3.00%

E
xpected G

row
th rate

Value per share

B
reak even point: V

alue =
 Price
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E
stim

ating Im
plied G

row
th R

ate

T
o estim

ate the im
plied grow

th rate in C
on E

d’s current stock price,
w

e set the m
arket price equal to the value, and solve for the grow

th
rate:
•

Price per share =
 $ 42.90 =

  $2.22*(1+
g) / (.072 -g)

•
Im

plied grow
th rate =

 1.96%
G

iven its retention ratio of 28.39%
 and its return on equity in 2002 of

11%
, the fundam

ental grow
th rate for C

on E
d is:

Fundam
ental grow

th rate =
 (.2839*.11) =

 3.12%
Y

ou could also fram
e the question in term

s of a break-even return on
equity.
•

B
reak even R

eturn on equity =
 g/ R

etention ratio =
 .0196/.2839 =

 6.91%
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Im
plied G

row
th R

ates and V
aluation

Judgm
ents

W
hen you do any valuation, there are three possibilities. T

he first is
that you are right and the m

arket is w
rong . T

he second is that the
m

arket is right and that you are w
rong . T

he third is that you are both
w

rong. In an efficient m
arket, w

hich is the m
ost likely scenario?

A
ssum

e that you invest in a m
isvalued firm

, and that you are right and
the m

arket is w
rong. W

ill you definitely profit from
 your investm

ent?

Y
es

N
o
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C
on E

d: A
 Look B

ack

0 10 20 30 40 50 60

1997
1998

1999
2000

2001
2002

C
on E

d: E
stim

ated V
alue versus P

rice per shhare

E
stim

ated V
alue

Price per share
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A
B

N
 A

m
ro: R

ationale for 2-S
tage D

D
M

A
s a financial service institution, estim

ating FC
FE

 or FC
FF  is very

difficult.

T
he expected grow

th rate based upon the current return on equity of
16%

 and a retention ratio of 42%
 is 6.7%

. T
his is higher than w

hat
w

ould be a stable grow
th rate (roughly 4%

 in E
uros)
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A
B

N
 A

m
ro: S

um
m

arizing the Inputs

M
arket Inputs

•
L

ong T
erm

 R
iskfree R

ate (in E
uros) =

 4.95%
•

R
isk Prem

ium
 =

 4%
 (U

.S. prem
ium

 : N
etherlands is A

A
A

 rated)

C
urrent E

arnings Per Share =
 1.54 E

ur; C
urrent D

PS =
 0.90 E

ur;
V

ariable
H

igh G
row

th P
hase

Stable G
row

th P
hase

L
ength

5 years
Forever after yr 5

R
eturn on E

quity
16.00%

8.95%
 (Set =

 C
ost of equity)

Payout R
atio

58.44%
55.31%

 (1 - 4/8.95)
R

etention R
atio

41.56%
44.69%

 (b=
g/R

O
E

=
4/8.95)

E
xpected grow

th
.16*.4156=

.0665
4%

 (A
ssum

ed)
B

eta
0.95

1.00
C

ost of E
quity

4.95%
+

0.95(4%
)

4.95%
+

1.00(4%
)

=
8.75%

=
 8.95%
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A
B

N
 A

m
ro: V

aluation

Y
ear

E
PS

D
PS

PV
 at 8.75%

1
1.64

0.96
0.88

2
1.75

1.02
0.87

3
1.87

1.09
0.85

4
1.99

1.16
0.83

5
2.12

1.24
0.82

E
xpected E

PS in year 6 =
 2.12(1.04) =

 2.21 E
ur

E
xpected D

PS in year 6 =
 2.21*0.5531=

1.22 E
ur

T
erm

inal Price (in year 5) =
 1.22/(.0895-.04) =

 24.69 E
ur

PV
 of T

erm
inal Price =

 24.69/(1.0875) 5 =
 16.23 E

ur
V

alue P
er Share = 0.88 + 0.87+0.85+0.83+0.82+16.23 = 20.48 E

ur
T

he stock w
as trading at 15.99 E

uros on D
ecem

ber 31, 2002
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D
ividends

E
PS =

1.54 E
ur

 * Payout R
atio 58.44%

D
PS =

0.90 E
ur

E
xpected G

row
th

41.56%
 *

16%
 =

 6.65%

0.96 E
ur

1.02 E
ur

1.09 E
ur

1.16 E
ur

1.24 E
ur

Forever

g =
4%

: R
O

E
 =

 8.95%
 (C

ost of equity)
B

eta = 1.00
Payout =

 (1- 5/15) =
 .667

T
erm

inal V
alue= E

PS6 *Payout/(r-g)
=

 (2.21*.5531)/(.0895-.04) =
 24.69

.........

C
ost of E

quity
4.95%

 +
 0.95 (4%

) =
 8.75%

D
iscount at C

ost of E
quity

V
alue of E

quity per
share =

 20.48 E
ur

R
iskfree R

ate:
L

on g term
 bond rate in 

E
uros

4.95%
+

B
eta

0.95
X

R
isk P

rem
ium

4%

A
verage beta for E

uropean banks = 
0.95

M
ature M

arket
4%

C
ountry R

isk
0%

F
igure 1: V

A
L

U
IN

G
 A

B
N

 A
M

R
O

R
etention  

R
atio = 

41.56%

R
O

E
 =

 16%
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T
he V

alue of G
row

th

In any valuation m
odel, it is possible to extract the portion of the value

that can be attributed to grow
th, and to break this dow

n further into
that portion attributable to “high grow

th” and the portion attributable
to “stable grow

th”. In the case of the 2-stage D
D

M
, this can be

accom
plished as follow

s:

V
alue of H

igh G
row

th
V

alue of Stable 
A

ssets in
G

row
th

Place
D

PS
t  =

 E
xpected dividends per share in year t

r =
 C

ost of E
quity

P
n  =

 Price at the end of year n
g

n  =
 G

row
th rate forever after year n

P
0  =

D
P

S
t

(1+
r) t

∑t=
1

t=
n

 +
P

n
(1+

r) n
  -

D
P

S
0 *(1+

g
n )

(r-g
n )

    +
D

P
S

0 *(1+
g

n )
(r-g

n )
 -

D
P

S
0

r
     +

D
P

S
0

r
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A
B

N
 A

m
ro: D

ecom
posing V

alue

V
alue of A

ssets in Place =
 C

urrent D
PS/C

ost of E
quity

=
 0.90 E

uros/..0895

=
 10.06 E

uros

V
alue of Stable G

row
th =

 0.90 (1.04)/(.0895-.04) - 10.06 E
uros

=
 8.85 E

uros

(A
 m

ore precise estim
ate w

ould have required us to use the stable grow
th

payout ratio to re-estim
ate dividends)

V
alue of H

igh G
row

th =
 T

otal V
alue - (10.06+

8.85)

=
 20.48 - (10.06+

8.85) =
  1.57 E

uros
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S
 &

 P
 500: R

ationale for U
se of M

odel

W
hile m

arkets overall generally do not grow
 faster than the econom

ies
in w

hich they operate, there is reason to believe that the earnings at
U

.S. com
panies (w

hich have outpaced nom
inal G

N
P grow

th over the
last 5 years) w

ill continue to do so in the next 5 years. T
he consensus

estim
ate of grow

th in earnings (from
 Z

acks) is roughly 8%
 (w

ith top-
dow

n estim
ates)

T
hough it is possible to estim

ate FC
FE

 for m
any of the firm

s in the
S&

P 500, it is not feasible for several (financial service firm
s). T

he
dividends during the year should provide a reasonable (albeit
conservative) estim

ate of the cash flow
s to equity investors from

buying the index.
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S
 &

P
 500: Inputs to the M

odel (12/31/02)

G
eneral Inputs

•
L

ong T
erm

 G
overnm

ent B
ond R

ate =
 4.05%

•
R

isk Prem
ium

 for U
.S. E

quities =
 4%

•
C

urrent level of the Index =
 879.82

Inputs for the V
aluationH

igh G
row

th Phase
Stable G

row
th Phase

L
ength

5 years
Forever after year 5

D
ividend Y

ield
1.81%

1.81%

E
xpected G

row
th 

8%
4.05%

 (N
om

inal  g)

B
eta

1.00
1.00
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S
 &

 P
 500: 2-S

tage D
D

M
 V

aluation

C
ost of E

quity =
 4.05%

 +
 1(4%

) =
 8.05%

T
erm

inal V
alue =

 23.45*1.0405/(.0805 -.0405)  =
 610.01

1
2

3
4

5
E

xpected D
ividends =

$
1

7
.2

4
$

1
8

.6
2

$
2

0
.1

1
$

2
1

.7
1

$
2

3
.4

5
E

xpected T
erm

inal V
alue =

$
6

1
0

.0
1

P
resent V

alue =
$

1
5

.9
5

$
1

5
.9

5
$

1
5

.9
4

$
1

5
.9

3
$

4
3

0
.1

2
Intrinsic V

alue of Index =
$

4
9

3
.8

9
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E
xplaining the D

ifference

T
he index is at 880, w

hile the m
odel valuation com

es in at 494. T
his

indicates that one or m
ore of the follow

ing has to be true.
•

T
he dividend discount m

odel understates the value because dividends are
less than FC

FE
.

•
T

he expected grow
th in earnings over the next 5 years w

ill be m
uch

higher than 8%
.

•
T

he risk prem
ium

 used in the valuation (4%
) is too high

•
T

he m
arket is overvalued.
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A
 M

ore R
ealistic V

aluation of the Index

W
e estim

ated the free cashflow
s to equity for each firm

 in the index and
averaged the free cashflow

 to equity as a percent of m
arket cap. T

he
average FC

FE
 yield for the index w

as about 3.15%
 in 2001.

T
he average im

plied risk prem
ium

 betw
een 1960 and 2002 of 4%

 is used
in the valuation.

W
ith these inputs in the m

odel:

A
t a level of 880, the m

arket is overvalued by about 3%
.

1
2

3
4

5
E

xpected D
ividends =

$
2

9
.9

3
$

3
2

.3
3

$
3

4
.9

1
$

3
7

.7
1

$
4

0
.7

2
E

xpected T
erm

inal V
alue =

$
1

,0
5

9
.2

7
P

resent V
alue =

$
2

7
.7

0
$

2
7

.6
9

$
2

7
.6

8
$

2
7

.6
6

$
7

4
6

.9
0

Intrinsic V
alue of Index =

$
8

5
7

.6
3
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S
ony: B

ackground on Japanese firm
s

Japanese firm
s have proved to be am

ong the m
ost difficult to value for

several reasons:
•

T
he earnings in 2001 for m

ost Japanese firm
s w

as depressed relative to
earnings earlier in the decade and in the 1980s, reflecting the Japanese
econom

y.

•
Japanese accounting standards tend to understate earnings and overstate
book value of equity, as firm

s are allow
ed to set aside provisions for

unspecified expenses

•
T

he earnings of m
any export oriented Japanese firm

s tends to be heavily
influenced by exchange rate m

ovem
ents

•
T

he cross holdings that Japanese firm
s have in other firm

s, and the lack of
transparency in these holdings, m

akes it difficult to value these holdings.
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V
aluing S

ony: A
ugust 2000

Sony had net incom
e of 31 billion JPY

 in 1999, dow
n from

 76 billion
JPY

 in 1997 and 38 billion in 1998. T
he return on equity at Sony

dropped from
 5.25%

 in 1997 to 2.13%
 in 1999. T

he firm
 paid out

dividends of 21 billion JPY
 in 1999.

C
apital expenditures in 1999 am

ounted to 103 billion JPY
, w

hereas
depreciation is 76 billion JPY

.

N
on-cash w

orking capital at Sony in 1999 w
as 220 billion JPY

 on
revenues of 2593 billion yet, yielding a non-cash w

orking capital to
revenue ratio of 8.48%

.

T
he long term

 governm
ent bond rate in Japan w

as 2%
 at the tim

e of
this valuation.
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S
ony: R

ationale for M
odel

W
e w

ill norm
alize earnings to reflect the fact that current earnings are depressed. T

o
norm

alize earnings, w
e w

ill use the return on equity of 5.25%
, w

hich is the return on
equity that Sony had last year and is close to return on equity it used to earn in the early
1990s.

W
e w

ill assum
e that the firm

’s dom
inant m

arket share w
ill keep it from

 posting high
grow

th. O
ver the last 5 years, the grow

th rate in revenues has been 3.5%
. W

e w
ill

assum
e a long term

 stable grow
th rate of 3%

 (higher than the Japanese econom
y due to

global exposure)

W
e w

ill assum
e that the net capital expenditures w

ill grow
 at the sam

e rate and that
non-cash w

orking capital w
ill stay at 8.48%

 of revenues

Sony’s current book debt to capital ratio is 25.8%
; w

e w
ill assum

e that they w
ill finance

reinvestm
ent w

ith this ratio (rather than the m
arket value)

W
e w

ill use a beta of 1.10, to reflect the unlevered beta of electronic firm
s (globally)

and Sony’s m
arket value debt to equity ratio (16%

)
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E
stim

ating the Inputs

N
orm

alized E
arnings:

•
B

ook V
alue of E

quity (3/1999) =
 1795 billion JPY

•
E

stim
ated R

eturn on E
quity =

 5.25%
•

N
orm

alized N
et Incom

e next year =
 1795 billion * .0525 =

 94.24 billion

R
einvestm

ent N
eeds

•
C

urrent N
et C

apital E
xpenditures =

 (103 - 76) =
 27 billion JPY

•
E

xpected N
et C

apital E
xpenditures =

 27 billion (1.03) =
 27.81 billion

•
C

urrent R
evenues =

 2593 billion
•

E
xpected R

evenues next year =
 2593(1.03) =

 2671 billion
•

E
xpected C

hange in non-cash W
orking C

apital =
 (2671 - 2593)*.0848

=
 6.60 billion JPY

B
ook V

alue D
ebt R

atio =
 25.8%

C
ost of E

quity =
 2%

 +
 1.10 (4%

) =
 6.40%
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T
he V

aluation

E
xpected FC

FE
 next year

E
xpected N

et Incom
e 

=
 94.24 billion

- (N
et C

ap E
x) (1- D

ebt R
atio)=

 27.81 (1-.258)
=

 20.64

- (∆
 N

on-cash W
C

) (1-D
ebt ratio) =

 6.6 (1-.258) 
=

   4.89

FC
FE

=
68.71 billion JPY

V
aluation

C
ost of E

quity =
 6.4%

; Stable grow
th rate =

 3%
;

V
alue of E

quity =
 68.71 billion / (.064 - .03) =

 2021 billion JPY

Sony w
as trading at a m

arket value of equity of 7146 billion JPY
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T
he E

ffect of C
ross-holdings

W
hen firm

s have m
inority passive holdings in other com

panies, they
report only the dividends they receive from

 these holdings as part of
net incom

e.

C
onsequently, w

e tend to understate the value of these crossholdings
in valuations.

T
o value them

 right, w
e have to estim

ate the value of the com
panies in

w
hich these holdings are, and then take the percentage of the value of

these firm
s ow

ned by the firm
 you are valuing.
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N
estle: R

ationale for U
sing M

odel - January
2001

E
arnings per share at the firm

 has grow
n about 5%

 a year for the last 5
years, but the fundam

entals at the firm
 suggest grow

th in E
PS of about

11%
. (A

nalysts are also forecasting a grow
th rate of 12%

 a year for the
next 5 years)

N
estle has a debt to capital ratio of about 37.6%

 and is unlikely to
change that leverage m

aterially. (H
ow

 do I know
? I do not. I am

 just
m

aking an assum
ption.)

L
ike m

any large E
uropean firm

s, N
estle has paid less in dividends than

it has available in FC
FE

.
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N
estle: S

um
m

arizing the Inputs

G
eneral Inputs

•
L

ong T
erm

 G
overnm

ent B
ond R

ate (Sfr) =
 4%

•
C

urrent E
PS =

 108.88 Sfr;  C
urrent  R

evenue/share =
1,820 Sfr

•
C

apital E
xpenditures/Share=

114.2 Sfr; D
epreciation/Share=

73.8 Sfr

H
igh G

row
th

Stable G
row

th
L

ength 
5 years

Forever after yr 5
B

eta
0.85

0.85
R

eturn on E
quity

23.63%
16%

R
etention R

atio
65.10%

 (C
urrent)

N
A

E
xpected G

row
th

15.38%
5.00%

W
C

/R
evenues

9.30%
 (E

xisting)
9.30%

 (G
row

 w
ith earnings)

D
ebt R

atio
37.60%

37.60%
C

ap E
x/D

eprecn
C

urrent R
atio

150%
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E
stim

ating the R
isk P

rem
ium

 for N
estle

R
evenues

W
e

ig
h

t
R

isk P
rem

ium
N

orth A
m

erica
1

7
.5

2
4

.8
2

%
4

.0
0

%
S

outh A
m

erica
4

.3
6

.1
0

%
1

2
.0

0
%

S
w

itzerland
1

.1
1

.5
6

%
4

.0
0

%
G

erm
any/F

rance/U
K

1
8

.4
2

6
.1

0
%

4
.0

0
%

Ita
ly/S

p
a

in
6

.4
9

.0
8

%
5

.5
0

%
A

sia
5

.8
8

.2
3

%
9

.0
0

%
R

est of W
. E

urope
1

3
1

8
.4

4
%

4
.0

0
%

E
astern E

urope
4

5
.6

7
%

8
.0

0
%

T
o

tal
7

0
.5

1
0

0
.0

0
%

5
.2

6
%

T
he risk prem

ium
 that w

e w
ill use in the valuation is 5.26%

C
ost of E

quity =
 4%

 +
 0.85 (5.26%

) =
 8.47%
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N
estle: V

aluation

1
2

3
4

5

E
arnings

$125.63 
$144.95 

$167.25 
$192.98 

$222.66

- (N
et C

pE
X

)*(1-D
R

)
$29.07 

$33.54 
$38.70 

$44.65 
$51.52

 -∆
 W

C
*(1-D

R
)

$16.25 
$18.75 

$21.63 
$24.96 

$28.79

Free C
ashflow

 to E
quity

$80.31 
$92.67 

$106.92 
$123.37 

$142.35

Present V
alue

$74.04 
$78.76 

$83.78 
$89.12 

$94.7
E

arnings per Share in year 6 =
 222.66(1.05) =

 231.57

N
et C

apital E
x 6  =

 D
eprecn’n

6  * 0.50 =
73.8(1.1538) 5(1.05)(.5)=

 78.5 Sfr

C
hg in W

C
6  =

( R
ev

6  - R
ev

5 )(.093) =
 1820(1.1538) 5(.05)(.093)=

13.85 Sfr

FC
FE

6  =
 231.57 -  78.5(1-.376) - 13.85(1-.376)=

 173.93 Sfr

T
erm

inal V
alue per Share =

 173.93/(.0847-.05) =
 3890.16 Sfr

V
alue=

$74.04 +
$78.76 +

$83.78 +
$89.12 +

$94.7 +
3890/(1.0847) 5=

3011Sf

T
he stock w

as trading 2906 Sfr on D
ecem

ber 31, 1999
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N
estle: T

he N
et C

ap E
x A

ssum
ption

In our valuation of N
estle, w

e assum
ed that cap ex w

ould be 150%
 of

depreciation in steady state. If, instead, w
e had assum

ed that net cap ex
w

as zero, as m
any analysts do, the term

inal value w
ould have been:

FC
FE

6  =
 231.57 - 13.85(1-.376) =

 222.93 Sfr

T
erm

inal V
alue per Share =

 222.93/(.0847 -.05) =
 4986 Sfr

V
alue=

 =
$74.04 +

$78.76 +
$83.78 +

$89.12 +
$94.7 +

 4986/(1.0847) 5=
3740.91 Sfr
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T
erm

inal V
alue= 173.93/(.0847-.05) 

=
 3890

C
ash

flo
w

 to
 E

q
u

ity
N

et Incom
e

108.88
- (C

ap E
x - D

epr) (1- D
R

)
  25.19

- C
hange in W

C
 (!-D

R
)

    4.41
=

 F
C

F
E

  79.28

E
xp

ected
 G

ro
w

th
R

etention R
atio *

R
eturn on E

quity
=

.651*.2363=
15.38%

80.31 S
fr

92.67 S
fr

106.92 S
fr

 123.37 S
fr

142.35 S
fr

F
orever

F
irm

 is in stable grow
th:

g=
5%

; B
eta=

0.85;
C

ap E
x/D

eprec=
150%

D
ebt ratio stays 37.6%

.........

C
o

st o
f E

q
u

ity
4%

+
0.85(5.26%

)=
8.47%

F
inancing W

eights
D

ebt R
atio =

 37.6%

D
iscount at

 C
ost of E

quity

V
alue of E

quity 
per S

hare = 
3011 S

fr

R
iskfree R

ate
:

S
w

iss franc rate = 4%
+

B
eta

0.85
X

R
isk P

rem
iu

m
4%

 +
 1.26%

B
ottom

-up beta 
for food=

 0.79
M

arket 
D

/E
=

11%
B

ase E
quity

P
rem

ium
: 4%

C
ountry R

isk
P

rem
ium

:1.26%

A
 V

A
LU

A
T

IO
N

 O
F

 N
E

S
T

LE
 (P

E
R

 S
H

A
R

E
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T
he E

ffects of N
ew

 Inform
ation on V

alue

N
o valuation is tim

eless. E
ach of the inputs to the m

odel are
susceptible to change as new

 inform
ation com

es out about the firm
, its

com
petitors and the overall econom

y.
•

M
arket W

ide Inform
ation

–
Interest R

ates

–
R

isk Prem
ium

s

–
E

conom
ic G

row
th

•
Industry W

ide Inform
ation

–
C

hanges in law
s and regulations

–
C

hanges in technology

•
Firm

 Specific Inform
ation

–
N

ew
 E

arnings R
eports

–
C

hanges in the Fundam
entals (R

isk and R
eturn characteristics)
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N
estle: E

ffects of an E
arnings A

nnouncem
ent

A
ssum

e that N
estle m

akes an earnings announcem
ent w

hich includes
tw

o pieces of new
s:

•
T

he earnings per share com
e in low

er than expected. T
he base year

earnings per share w
ill be 105.5 Sfr instead of 108.8 Sfr.

•
Increased com

petition in its m
arkets is putting dow

nw
ard pressure on the

net profit m
argin. T

he after-tax m
argin, w

hich w
as 5.98%

 in the previous
analysis, is expected to shrink to 5.79%

.

T
here are tw

o effects on value:
•

T
he drop in earnings w

ill m
ake the projected earnings and cash flow

s
low

er, even if the grow
th rate rem

ains the sam
e

•
T

he drop in net m
argin w

ill m
ake the return on equity low

er (assum
ing

turnover ratios rem
ain unchanged). T

his w
ill reduce expected grow

th.
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T
erm

inal V
alue= 164.84/(.0847-.05) 

=
 3687

C
ash

flo
w

 to
 E

q
u

ity
N

et Incom
e

105.50
- (C

ap E
x - D

epr) (1- D
R

)
  25.19

- C
hange in W

C
 (!-D

R
)

    4.41
=

 F
C

F
E

  75.90

E
xp

ected
 G

ro
w

th
R

etention R
atio *

R
eturn on E

quity
=.651*.2323

=
15.12%

76.48 S
fr

88.04 S
fr

101.35 S
fr

 116.68 S
fr

134.32 S
fr

F
orever

F
irm

 is in stable grow
th:

g=
5%

; B
eta=

0.85;
C

ap E
x/D

eprec=
150%

D
ebt ratio stays 37.6%

.........

C
o

st o
f E

q
u

ity
4%

+
0.85(5.26%

)=
8.47%

F
inancing W

eights
D

ebt R
atio =

 37.6%

D
iscount at

 C
ost of E

quity

V
alue of E

quity 
per S

hare = 
2854 S

fr

R
iskfree R

ate
:

S
w

iss franc rate = 4%
+

B
eta

0.85
X

R
isk P

rem
iu

m
4%

 +
 1.26%

B
ottom

-up beta 
for food=

 0.79
M

arket 
D

/E
=

11%
B

ase E
quity

P
rem

ium
: 4%

C
ountry R

isk
P

rem
ium

:1.26%

A
 R

E
-V

A
LU

A
T

IO
N

 O
F

 N
E

S
T

LE
 (P

E
R

 S
H

A
R

E
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T
singtao B

rew
eries: R

ationale for U
sing M

odel:
June 2001

W
hy three stage? T

singtao is a sm
all firm

 serving a huge and grow
ing

m
arket – C

hina, in particular, and the rest of A
sia, in general. T

he
firm

’s current return on equity is low
, and w

e anticipate that it w
ill

im
prove over the next 5 years. A

s it increases, earnings grow
th w

ill be
pushed up.

W
hy F

C
F

E
? C

orporate governance in C
hina tends to be w

eak and
dividends are unlikely to reflect free cash flow

 to equity. In addition,
the firm

 consistently funds a portion of its reinvestm
ent needs w

ith
new

 debt issues.
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B
ackground Inform

ation

In 2000, T
singtao B

rew
eries earned 72.36 m

illion C
Y

(C
hinese Y

uan) in net incom
e on

a book value of equity of 2,588 m
illion C

Y
, giving it a return on equity of 2.80%

.
T

he firm
 had capital expenditures of 335 m

illion C
Y

 and depreciation of 204 m
illion

C
Y

 during the year.
T

he w
orking capital changes over the last 4 years have been volatile, and w

e norm
alize

the change using non-cash w
orking capital as a percent of revenues in 2000:

N
orm

alized change in non-cash w
orking capital =

 (N
on-cash w

orking capital2000 / R
evenues 

2000 )
(R

evenuess
2000  – R

evenues
1999 ) = (180/2253)*( 2253-1598) =

 52.3 m
illion C

Y
N

orm
alized R

einvestm
ent

=
 C

apital expenditures – D
epreciation + N

orm
alized C

hange in non-cash w
orking capital

=
 335 - 204 +

  52.3=
 183.3 m

illion C
Y

A
s w

ith w
orking capital, debt issues have been volatile. W

e estim
ate the firm

’s book
debt to capital ratio of 40.94%

 at the end of 1999 and use it to estim
ate the norm

alized
equity reinvestm

ent in 2000.
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Inputs for the 3 S
tages

H
igh G

row
th

T
ransition Phase

Stable G
row

th

L
ength

5 years
5 years

Forever after yr 10

B
eta

0.75
M

oves to 0.80
0.80

R
isk Prem

ium
4%

+
2.28%

-->
4+

0.95%

R
O

E
 

2.8%
->

12%
12%

->
20%

20%

E
quity R

einv.
149.97%

M
oves to 50%

50%

E
xpected G

row
th

44.91%
M

oves to 10%
10%

W
e w

il asssum
e that

E
quity R

einvestm
ent R

atio=
 R

einvestm
ent (1- D

ebt R
atio) / N

et Incom
e

=
 =

 183.3 (1-.4094) / 72.36 =
 149.97%

E
xpected grow

th rate- next 5 years

=
 E

quity reinvestm
ent rate * R

O
E

N
ew +

[1+
(R

O
E

5 -R
O

E
today )/R

O
E

today ] 1/5-1

=
 1.4997 *.12 +

 [(1+
(.12-.028)/.028) 1/5-1] = 44.91%



A
sw

ath D
am

odaran
214

T
singtao: P

rojected C
ash F

low
s

Y
ear

E
xpected G

row
th

N
et Incom

e

E
quity

R
einvestm

ent R
ate

FC
F

E
C

ost of E
quity

Present V
alue

C
urrent

C
Y

72.36
149.97%

1
44.91%

C
Y

104.85
149.97%

(C
Y

52.40)
14.71%

(C
Y

45.68)

2
44.91%

C
Y

151.93
149.97%

(C
Y

75.92)
14.71%

(C
Y

57.70)

3
44.91%

C
Y

220.16
149.97%

(C
Y

110.02)
14.71%

(C
Y

72.89)

4
44.91%

C
Y

319.03
149.97%

(C
Y

159.43)
14.71%

(C
Y

92.08)

5
44.91%

C
Y

462.29
149.97%

(C
Y

231.02)
14.71%

(C
Y

116.32)

6
37.93%

C
Y

637.61
129.98%

(C
Y

191.14)
14.56%

(C
Y

84.01)

7
30.94%

C
Y

834.92
109.98%

(C
Y

83.35)
14.41%

(C
Y

32.02)

8
23.96%

C
Y

1,034.98
89.99%

C
Y

103.61
14.26%

C
Y

34.83

9
16.98%

C
Y

1,210.74
69.99%

C
Y

363.29
14.11%

C
Y

107.04

10
10.00%

C
Y

1,331.81
50.00%

C
Y

665.91
13.96%

C
Y

172.16

Sum
 of the present values of FC

F
E

 during high grow
th =

($186.65)
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T
singtao: T

erm
inal V

alue

E
xpected stable grow

th rate =
10%

E
quity reinvestm

ent rate in stable grow
th =

 50%

C
ost of equity in stable grow

th =
 13.96%

E
xpected F

C
F

E
 in year 11

=
 N

et Incom
e

11 *(1- Stable period equity reinvestm
ent rate)

=
 C

Y
 1331.81 (1.10)(1-.5) =

 C
Y

 732.50 m
illion

T
erm

inal V
alue of equity in T

singtao B
rew

eries

=
 FC

FE
11 /(Stable period cost of equity – Stable grow

th rate)

=
 732.5/(.1396-.10) =

 C
Y

 18,497 m
illion
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T
singtao: V

aluation

V
alue of E

quity
=

 P
V

 of FC
F

E
 during the high grow

th period +
 P

V
 of term

inal value

=
-C

Y
186.65+

C
Y

18,497/(1.1471
5*1.1456*1.1441*1.1426*1.1411*1.1396)

=
 C

Y
 4,596 m

illion

V
alue of E

quity per share =
 V

alue of E
quity/ N

um
ber of S

hares

=
 C

Y
 4,596/653.15 =

 C
Y

 7.04 per share

T
he stock w

as trading at 10.10 Y
uan per share, w

hich w
ould m

ake it
overvalued, based upon this valuation.
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D
aim

lerC
hrysler: R

ationale for M
odel

June 2000

D
aim

lerC
hrysler is a m

ature firm
 in a m

ature industry. W
e w

ill
therefore assum

e that the firm
 is in stable grow

th.

Since this is a relatively new
 organization, w

ith tw
o different cultures

on the use of debt (D
aim

ler has traditionally been m
ore conservative

and bank-oriented in its use of debt than C
hrysler), the debt ratio w

ill
probably change over tim

e. H
ence, w

e w
ill use the FC

FF m
odel.
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D
aim

ler C
hrysler: Inputs to the M

odel

In 1999, D
aim

ler C
hrysler had earnings before interest and taxes of

9,324 m
illion D

M
 and had an effective tax rate of 46.94%

.
B

ased upon this operating incom
e and the book values of debt and

equity as of 1998, D
aim

lerC
hrysler had an after-tax return on capital

of 7.15%
.

T
he m

arket value of equity is 62.3 billion D
M

, w
hile the estim

ated
m

arket value of debt is 64.5 billion
T

he bottom
-up unlevered beta for autom

obile firm
s is 0.61, and

D
aim

ler is A
A

A
 rated.

T
he long term

 G
erm

an bond rate is 4.87%
 (in D

M
) and the m

ature
m

arket prem
ium

 of 4%
 is used.

W
e w

ill assum
e that the firm

 w
ill m

aintain a long term
 grow

th rate of
3%

.
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D
aim

ler/C
hrysler: A

nalyzing the Inputs

E
xpected R

einvestm
ent R

ate =
 g/ R

O
C

 =
 3%

/7.15%
 =

 41.98%

C
ost of C

apital
•

B
ottom

-up L
evered B

eta =
 0.61 (1+

(1-.4694)(64.5/62.3)) =
 0.945

•
C

ost of E
quity =

 4.87%
 +

 0.945 (4%
) =

 8.65%

•
A

fter-tax C
ost of D

ebt =
 (4.87%

 +
 0.20%

) (1-.4694)=
 2.69%

•
C

ost of C
apital =

 8.65%
(62.3/(62.3+

64.5))+
 2.69%

 (64.5/(62.3+
64.5)) =

5.62%
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D
aim

ler C
hrysler V

aluation

E
stim

ating FC
FF

E
xpected E

B
IT

 (1-t) =
 9324 (1.03) (1-.4694) =

5,096 m
il D

M
E

xpected R
einvestm

ent needs =
 5,096(.42) =

2,139 m
il D

M
E

xpected FC
FF next year =

2,957 m
il D

M

V
aluation of Firm

V
alue of operating assets =

 2957 / (.056-.03) =
 

112,847 m
il D

M
+

 C
ash +

 M
arketable Securities =

 
18,068 m

il D
M

V
alue of Firm

 =
130,915 m

il D
M

- D
ebt O

utstanding =
64,488 m

il D
M

V
alue of E

quity =
66,427  m

il D
M

V
alue per Share =

 72.7 D
M

 per share
Stock w

as trading at 62.2 D
M

 per share on June 1, 2000
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C
ircular R

easoning in F
C

F
F

 V
aluation

In discounting FC
FF, w

e use the cost of capital, w
hich is calculated

using the m
arket values of equity and debt. W

e then use the present
value of the FC

FF as our value for the firm
 and derive an estim

ated
value for equity. Is there circular reasoning here?

Y
es

N
o

If there is, can you think of a w
ay around this problem

?
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T
ube Investm

ent: R
ationale for U

sing 2-S
tage

F
C

F
F

 M
odel - June 2000

T
ube Investm

ents is a diversified m
anufacturing firm

 in India. W
hile

its grow
th rate has been anem

ic, there is potential for high grow
th over

the next 5 years.

T
he firm

’s financing policy is also in a state of flux as the fam
ily

running the firm
 reassesses its policy of funding the firm

.



A
sw

ath D
am

odaran
223

C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :           4,425

- N
t C

pX
                 843

- C
hg W

C
           4,150

= F
C

F
F

                 - 568
R

einvestm
ent R

ate =
112.82%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.60*.092-=

 .0552
5.52

%

S
table G

row
th

g =
 5%

;  B
eta =

 1.00;
D

ebt ratio =
 44.2%

C
ountry P

rem
ium

= 3%
 

R
O

C
=

 9.22%
R

einvestm
ent R

ate=
54.35%

T
erm

inal V
alue

5 =
 2775/(.1478-.05) =

 28,378

C
o

st o
f E

q
u

ity
22.80%

C
o

st o
f D

eb
t

(12%
+

1.50%
)(1-.30)

=
 9.45%

W
eig

h
ts

E
=

55.8%
D

=
44.2%

D
iscount at

 C
ost of C

apital (W
A

C
C

) =
 22.8%

 (.558) +
 9.45%

 (0.442) =
 16.90%

F
irm

 V
alue:   19,578

+
 C

ash:
13,653

- D
ebt:

18,073
=E

quity          15,158
-O

ptions
          0

V
alue/S

hare 
61.57

R
iskfree R

ate
:

R
ealriskfree

rate
=

12%
+

B
eta 

1.17
X

R
isk P

rem
iu

m
9.23%

U
nlevered B

eta for 
S

ectors:0.75
F

irm
’s D

/E
R

atio:79%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

5
23%

T
ube Investm

ents: S
tatus Q

uo (in R
s) 

R
einvestm

ent R
ate

60%

R
eturn on C

apital
9.20%

T
erm

 Y
r

  6,079
  3,304
  2,775

E
B

IT
(1-t)

$4,670 
$4,928 

$5,200 
$5,487 

$5,790 
 - R

einvestm
ent

$2,802 
$2,957 

$3,120 
$3,292 

$3,474 
F

C
F

F
$1,868 

$1,971 
$2,080 

$2,195 
$2,316 
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S
table G

row
th R

ate and V
alue

In estim
ating term

inal value for T
ube Investm

ents, I used a stable
grow

th rate of 5%
. If I used a 7%

 stable grow
th rate instead, w

hat
w

ould m
y term

inal value be? (A
ssum

e that the cost of capital and
return on capital rem

ain unchanged.)
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T
he E

ffects of R
eturn Im

provem
ents on V

alue

T
he firm

 is considering changes in the w
ay in w

hich it invests, w
hich

m
anagem

ent believes w
ill increase the return on capital to 12.20%

 on
just new

 investm
ents (and not on existing investm

ents) over the next 5
years.

T
he value of the firm

 w
ill be higher, because of higher expected

grow
th.
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C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :           4,425

- N
t C

pX
                 843

- C
hg W

C
           4,150

= F
C

F
F

                 - 568
R

einvestm
ent R

ate =
112.82%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.60*.122-=

 .0732
7.32

%

S
table G

row
th

g =
 5%

;  B
eta =

 1.00;
D

ebt ratio =
 44.2%

C
ountry P

rem
ium

= 3%
 

R
O

C
=

12.22%
R

einvestm
ent R

ate=
 40.98%

T
erm

inal V
alue

5 =
 3904/(.1478-.05) =

 39.921

C
o

st o
f E

q
u

ity
22.80%

C
o

st o
f D

eb
t

(12%
+

1.50%
)(1-.30)

=
 9.45%

W
eig

h
ts

E
=

55.8%
D

=
44.2%

D
iscount at

 C
ost of C

apital (W
A

C
C

) =
 22.8%

 (.558) +
 9.45%

 (0.442) =
 16.90%

F
irm

 V
alue:   25,185

+
 C

ash:
13,653

- D
ebt:

18,073
=E

quity          20,765
-O

ptions
          0

V
alue/S

hare 
84.34

R
iskfree R

ate
:

R
ealriskfree

rate
=

12%
+

B
eta 

1.17
X

R
isk P

rem
iu

m
9.23%

U
nlevered B

eta for 
S

ectors:0.75
F

irm
’s D

/E
R

atio:79%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

5
23%

T
ube Investm

ents: H
igher M

arginal R
eturn(in R

s) 
R

einvestm
ent R

ate
60%

R
eturn on C

apital
12.20%

T
erm

 Y
r

  6,615
  2,711
  3,904

E
B

IT
(1-t)

$4,749 
$5,097 

$5,470 
$5,871 

$6,300 
 - R

einvestm
ent

$2,850 
$3,058 

$3,282 
$3,522 

$3,780 
F

C
F

F
$1,900 

$2,039 
$2,188 

$2,348 
$2,520 
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R
eturn Im

provem
ents on E

xisting A
ssets

If T
ube Investm

ents is also able to increase the return on capital on
existing assets to 12.20%

 from
 9.20%

, its value w
ill increase even

m
ore.

T
he expected grow

th rate over the next 5 years w
ill then have a second

com
ponent arising from

 im
proving returns on existing assets:

E
xpected G

row
th R

ate =
 .122*.60 +

{ (1+
(.122-.092)/.092) 1/5-1}

=
.1313 or 13.13%
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C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :           4,425

- N
t C

pX
                 843

- C
hg W

C
           4,150

= F
C

F
F

                 - 568
R

einvestm
ent R

ate =
112.82%

E
xp

ected
 G

ro
w

th
 

60*.122 +
 

.0581 =
 .1313

13.13
%

S
table G

row
th

g =
 5%

;  B
eta =

 1.00;
D

ebt ratio =
 44.2%

C
ountry P

rem
ium

= 3%
 

R
O

C
=

12.22%
R

einvestm
ent R

ate=
 40.98%

T
erm

inal V
alue

5 =
 5081/(.1478-.05) =

 51,956

C
o

st o
f E

q
u

ity
22.80%

C
o

st o
f D

eb
t

(12%
+

1.50%
)(1-.30)

=
 9.45%

W
eig

h
ts

E
=

55.8%
D

=
44.2%

D
iscount at

 C
ost of C

apital (W
A

C
C

) =
 22.8%

 (.558) +
 9.45%

 (0.442) =
 16.90%

F
irm

 V
alue:   31,829

+
 C

ash:
13,653

- D
ebt:

18,073
=E

quity          27,409
-O

ptions
          0

V
alue/S

hare 
111.3

R
iskfree R

ate
:

R
ealriskfree

rate
=

12%
+

B
eta 

1.17
X

R
isk P

rem
iu

m
9.23%

U
nlevered B

eta for 
S

ectors:0.75
F

irm
’s D

/E
R

atio:79%
M

ature risk
prem

ium
4%

C
ountry R

isk
P

rem
ium

5
23%

T
ube Investm

ents: H
igher A

verage R
eturn(in R

s) 
R

einvestm
ent R

ate
60%

R
eturn on C

apital
12.20%

T
erm

 Y
r

  8,610
  3,529
  5,081

E
B

IT
(1-t)

$5,006 
$5,664 

$6,407 
$7,248 

$8,200 
 - R

einvestm
ent

$3,004 
$3,398 

$3,844 
$4,349 

$4,920 
F

C
F

F
$2,003 

$2,265 
$2,563 

$2,899 
$3,280 

Im
provem

ent on existing assets
{ (1+

(.122-.092)/.092)
1/5-1}
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T
ube Investm

ents and T
singtao: S

hould there
be a corporate governance discount?

Stockholders in A
sian, L

atin A
m

erican and m
any E

uropean com
panies

have little or no pow
er over the m

anagers of the firm
. In m

any cases,
insiders ow

n voting shares and control the firm
 and the potential for

conflict of interests is huge. W
ould you discount the value that you

estim
ated to allow

 for this absence of stockholder pow
er?

Y
es

N
o.
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D
ealing w

ith O
perating Leases: A

 V
aluation of

the H
om

e D
epot

T
he H

om
e D

epot does not carry m
uch in term

s of traditional debt on
its balance sheet. H

ow
ever, it does have significant operating leases.

W
hen doing firm

 valuation, these operating leases have to be treated as
debt. T

his, in turn, w
ill m

ean that operating incom
e has to get restated.
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O
perating Leases 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 5.80%

Y
ear

C
om

m
itm

ent
Present V

alue

1
 

$          294.00 
$277.88 

2
 

$          291.00 
$259.97 

3
 

$          264.00 
$222.92 

4
 

$          245.00 
$195.53 

5
 

$          236.00 
$178.03 

6 and beyond $          270.00 
$1,513.37 

D
ebt V

alue of leases =
$       2,647.70 
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O
ther A

djustm
ents from

 O
perating Leases

O
perating L

ease
O

perating L
ease

E
xpensed

converted to D
ebt

E
B

IT
$ 2,661m

il
$ 2,815 m

il

E
B

IT
 (1-t)

$1,730 m
il

$1,829 m
il

D
ebt

$1,433 m
il

$ 4,081 m
il
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C
u

rren
t C

ash
flo

w
 to

 F
irm

E
B

IT
(1-t) :       1,829

- N
t C

pX
          1,799

- C
hg W

C
           190

= F
C

F
F

              <160>
R

einvestm
ent R

ate =
108.75%

E
xp

ected
 G

ro
w

th
 

in
 E

B
IT

 (1-t)
.8862*.1637=

 .1451
14.51

%

S
table G

row
th

g =
 5%

;  B
eta =

 0.87; 
D

/(D
+

E
) =

 30%
;R

O
C

=
14.1%

R
einvestm

ent R
ate=

35.46%

T
erm

inal V
alue

10 =
 4806/(.0792-.05) =

 164,486

C
o

st o
f E

q
u

ity
9.79%

C
o

st o
f D

eb
t

(5%
+

 0.80%
)(1-.35)

=
 3.77%

W
eig

h
ts

E
 =

 95.55%
 D

 =
 4.45%

D
iscount at

 C
ost of C

apital (W
A

C
C

) =
 9.79%

 (0.9555) +
 3.77%

 (0.0445) =
 9.52%

F
irm

 V
alue: 

68,949
+

 C
ash:

        62
- D

ebt:
  4,081

=
E

quity
64,930

-O
ptions

  2,021
V

alue/S
hare $42.55

R
iskfree R

ate
:

G
overnm

ent B
ond 

R
ate =

 5%
+

B
eta 

0.87
X

R
isk P

rem
iu

m
5.5%

U
nlevered B

eta for 
S

ectors: 0.86
F

irm
’s D

/E
R

atio: 4.76%
H

istorical U
S

 
P

rem
ium

5.5%

C
ountry R

isk
P

rem
ium

0%

 T
he H

om
e D

epot: A
 V

aluation
R

einvestm
ent R

ate
88.62%

R
eturn on C

apital
16.37%

E
B

IT
(1-t)

- R
einv

F
C

F
F

2095
1857
  238

2399
2126
  273

2747
2434
  313

3146
2788
  358

3602
3192
  410

4125
3655
  469

4723
4186
  538

5409
4793
  616

6194
5489
  705

7092
6285
  807
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D
ealing w

ith D
istress

A
 D

C
F

  valuation values a firm
 as a going concern. If there is a significant likelihood of

the firm
 failing before it reaches stable grow

th and if the assets w
ill then be sold for a

value less than the present value of the expected cashflow
s (a distress sale value), D

C
F

valuations w
ill understate the value of the firm

.

V
alue of E

quity=
 D

C
F value of equity (1 - Probability of distress) +

 D
istress sale value

of equity (Probability of distress)

T
here are three w

ays in w
hich w

e can estim
ate the probability of distress:

•
U

se the bond rating to estim
ate the cum

ulative probability of distress over 10 years

•
E

stim
ate the probability of distress w

ith a probit

•
E

stim
ate the probability of distress by looking at m

arket value of bonds..

T
he distress sale value of equity is usually best estim

ated as a percent of book value
(and this value w

ill be low
er if the econom

y is doing badly and there are other firm
s in

the sam
e business also in distress).
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F
orever

T
erm

inal V
alue= 677(.0736-.05)

=
$ 28,683

C
o

st o
f E

q
u

ity
16.80%

C
o

st o
f D

eb
t

4.8%
+

8.0%
=

12.8%
T

ax rate = 0%
 -> 35%

W
eig

h
ts

D
ebt=

 74.91%
 ->

 40%

V
alue of O

p A
ssets $  5,530

+
 C

ash &
 N

on-op 
$  2,260

= V
alue of F

irm
$  7,790

- V
alue of D

ebt
$  4,923

= V
alue of E

quity
$  2867

- E
quity O

ptions
$        14

V
alue per share

$   3.22

R
iskfree R

ate
:

T
. B

ond rate = 4.8%

+
B

eta
3.00>

   1.10
X

R
isk P

rem
iu

m
4%

Internet/
R

etail
O

perating 
Leverage

C
urrent 

D
/E

: 441%
B

ase E
quity

P
rem

ium
C

ountry R
isk

P
rem

ium

C
urrent

R
evenue

$ 3,804

C
urrent

M
argin:

-49.82%

R
evenue 

G
row

th:
13.33%

E
B

IT
D

A
/S

ales
 ->

 30%

S
table G

row
th

S
table

R
evenue

G
row

th: 5%

S
table

E
B

IT
D

A
/

S
ales 

30%

S
table 

R
O

C
=

7.36%
R

einvest  
67.93%

 
E

B
IT

-1895m

N
O

L:
2,076m

$13,902
$ 4,187
$ 3,248
$ 2,111
$   939
$ 2,353
$    20
$   677

T
erm

. Y
ea r

2
4

3
1

5
6

8
9

10
7

G
lo

b
al  C

ro
ssin

g
N

o
vem

b
er

 2001
S

to
ck p

rice = $1.86

C
ap ex grow

th slow
s 

and net cap ex 
decreases

B
eta

3.00
3.00

3.00
3.00

3.00
2.60

2.20
1.80

1.40
1.00

C
ost of E

quity
16.80%

16.80%
16.80%

16.80%
16.80%

15.20%
13.60%

12.00%
10.40%

8.80%
C

ost of D
ebt

12.80%
12.80%

12.80%
12.80%

12.80%
11.84%

10.88%
9.92%

8.96%
6.76%

D
ebt R

atio
74.91%

74.91%
74.91%

74.91%
74.91%

67.93%
60.95%

53.96%
46.98%

40.00%
C

ost of C
apital

13.80%
13.80%

13.80%
13.80%

13.80%
12.92%

11.94%
10.88%

9.72%
7.98%

R
evenues

$3,804 
$5,326 

$6,923 
$8,308 

$9,139 
$10,053 $11,058 $11,942 $12,659 $13,292 

E
B

IT
D

A
($95)

$ 0
$346 

$831 
$1,371 

$1,809 
$2,322 

$2,508 
$3,038 

$3,589 
E

B
IT

($1,675)($1,738)($1,565)($1,272)$320 
$1,074 

$1,550 
$1,697 

$2,186 
$2,694 

E
B

IT
 (1-t)

($1,675)($1,738)($1,565)($1,272)$320 
$1,074 

$1,550 
$1,697 

$2,186 
$2,276 

 +
 D

epreciation
$1,580 

$1,738 
$1,911 

$2,102 
$1,051 

$736 
$773 

$811 
$852 

$894 
 - C

ap E
x

$3,431 
$1,716 

$1,201 
$1,261 

$1,324 
$1,390 

$1,460 
$1,533 

$1,609 
$1,690 

 - C
hg W

C
$ 0

$46 
$48 

$42 
$25 

$27 
$30 

$27 
$21 

$19 
FC

FF
($3,526)($1,761)($903)

($472)
$22 

$392 
$832 

$949 
$1,407 

$1,461 
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V
aluing G

lobal C
rossing w

ith D
istress

Probability of distress
•

Price of 8 year, 12%
 bond issued by G

lobal C
rossing =

 $ 653

•
Probability of distress =

 13.53%
 a year

•
C

um
ulative probability of survival  over 10 years =

 (1- .1353) 10 =
 23.37%

D
istress sale value of equity

•
B

ook value of capital =
 $14,531 m

illion
•

D
istress sale value =

 15%
 of book value =

 .15*14531 =
 $2,180 m

illion
•

B
ook value of debt =

 $7,647 m
illion

•
D

istress sale value of equity =
 $ 0

D
istress adjusted value of equity

•
V

alue of G
lobal C

rossing =
 $3.22 (.2337) +

 $0.00 (.7663) =
 $0.75

653
1

05
1

05
1 8

8

=
−

+
−

= =∑
120(1

)
1000(1

.
)

t
8

π
π

D
istress

t

t t
D

istress
)

(
.

)
(
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D
ealing w

ith R
&

D
: B

ristol M
yers

B
ristol M

yers, like m
ost pharm

aceutical firm
s, has a significant

am
ount of research and developm

ent expenses. T
hese expenses,

though treated as operating expenditures, by accountants, are really
capital expenditures.

W
hen R

&
D

 expenses are reclassified as capital expenditures, there is a
ripple effect on the follow

ing:
•

O
perating incom

e

•
C

apital E
xpenditures

•
D

epreciation and A
m

ortization

•
R

einvestm
ent R

ates

•
R

eturn on C
apital
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C
onverting R

&
D

 E
xpenses to C

apital E
xpenses

Y
ear

R
&

D
 E

xpense
U

nam
ortized portion

A
m

ortization this year
C

urrent
1939.00

1.00
1939.00

-1
1759.00

0.90
1583.10

$175.90
-2

1577.00
0.80

1261.60
$157.70

-3
1385.00

0.70
969.50

$138.50
-4

1276.00
0.60

765.60
$127.60

-5
1199.00

0.50
599.50

$119.90
-6

1108.00
0.40

443.20
$110.80

-7
1128.00

0.30
338.40

$112.80
-8

1083.00
0.20

216.60
$108.30

-9
983.00

0.10
98.30

$98.30
-10

881.00
0.00

0.00
$88.10

V
alue of R

esearch A
sset =

$8,214.80
A

m
ortization this year =

$1,237.90
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T
he C

onsequences of a R
esearch A

sset

A
m

ortization of asset for current year =
$ 1,238 m

illion

A
djustm

ent to O
perating Incom

e :
•

A
dd back the R

&
 D

 E
xpenses

$1,939 m
illion

•
Subtract out the am

ortization
$1,238 m

illion

•
Increase in O

perating Incom
e

$   701 m
illion (Increase)

T
ax E

ffect of R
&

D
 E

xpensing
•

T
he entire R

&
D

 expense of $1,939 m
illion is tax-deductible, rather than

just the am
ortization of $1,238 m

illion

•
T

his creates a tax benefit that can be com
puted as follow

s:

A
dditional tax benefit of expensing =

 (1939-1238) (.35) =
 $ 245 m

illion
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C
apitalizing R

&
 D

: T
he E

ffects

R
&

D
 expensed

R
&

D
 capitalized

E
ffect

E
B

IT
 =

$ 6,009 m
il

$6,710 m
il

Increase $ 701

E
B

IT
 (1-t)

$ 3,906 m
il

$4,607 m
il

Increase $ 701

C
apital spending =

 
$1,505 m

il
$ 3,444 m

il
Increase $1939

D
epreciation =

$   801 m
il

$ 2,039 m
il

Increase $ 1238

N
et C

ap E
x

$    704m
il

$1,405 m
il

Increase $ 701

N
on-cash W

C
 C

hg =
$   79 m

il
$     79 m

il
U

nchanged

R
einvestm

ent R
ate

20.04%
32.21%

Increase

B
V

 of E
quity

$ 10,105 m
il

$ 18,320 m
il

Increase

R
O

C
38.65%

25.21%
D

ecrease
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C
urrent C

ashflow
 to F

irm
E

B
IT

(1-t) :          4,607
- N

t C
pX

             1,405
- C

hg W
C

                79
=

 FC
FF               3,123

R
einvestm

ent R
ate =32.21%

E
xpected G

row
th 

in E
B

IT
 (1-t)

.3221*.2515=
 .081

8.10
%

Stable G
row

th
g =

 5%
;  B

eta =
 0.90; 

R
O

C
=

 15%
R

einvestm
ent R

ate=33.33%

T
erm

inal V
alue5 = 4760/(.0861-.05) = 131,716

C
ost of E

quity
8.42%

C
ost of D

ebt
(5.1%

+
0.75%

)(1-.35)
=

 3.80%
W

eights
E

 =
98.34%

 D
 =

 1.66%

D
iscount at C

ost of C
apital (W

A
C

C
) =

 8.42%
 (.9834) +

 3.80%
 (0.0166) =

 8.34%

O
per. A

ssets: 103,742
+

 C
ash

  
3,385

- D
ebt:  

1,885
=E

quity        105,241
-O

ptions
  2,300

V
alue/Share $ 52.97

R
iskfree R

ate
:

R
iskfree rate = 5.1%

(10-year T
.B

ond rate)

+
B

eta 
0.83

X

R
isk P

rem
ium

4.00%

U
nlevered B

eta for 
Sectors: 0.82

Firm
’s D

/E
R

atio: 1.69%
M

ature risk
prem

ium
4%

C
ountry R

isk
Prem

ium
0%

B
ristol M

yers: Status Q
uo  

R
einvestm

ent R
ate

32.21%

R
eturn on C

apital
25.15%

T
erm

 Y
r

7140
2380
4760

Synthetic rating = A
A

A

E
B

IT
 (1-t)

$4,980 
$5,383 

$5,819 
$6,290 

$6,800 
 - R

einvestm
ent

$1,604 
$1,734 

$1,874 
$2,026 

$2,190 
FC

FF
$3,376 

$3,649 
$3,945 

$4,264 
$4,610 
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T
he D

ark S
ide of

V
aluation
A

sw
ath D

am
odaran

http://w
w

w
.stern.nyu.edu/~adam

odar
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T
o m

ake our estim
ates, w

e draw
 our

inform
ation from

..

T
he firm

’s current financial statem
ent

•
H

ow
 m

uch did the firm
 sell?

•
H

ow
 m

uch did it earn?

T
he firm

’s financial history, usually sum
m

arized in its financial statem
ents.

•
H

ow
 fast have the firm

’s revenues and earnings grow
n over tim

e? W
hat can w

e
learn about cost structure and profitability from

 these trends?

•
Susceptibility to m

acro-econom
ic factors (recessions and cyclical firm

s)

T
he industry and com

parable firm
 data

•
W

hat happens to firm
s as they m

ature? (M
argins.. R

evenue grow
th…

R
einvestm

ent needs…
 R

isk)

W
e often substitute one type of inform

ation for another; for instance, in
valuing Ford, w

e have 70 years+
 of historical data, but not too m

any
com

parable firm
s; in valuing a softw

are firm
, w

e m
ight not have too m

uch
historical data but w

e have lots of com
parable firm

s.
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T
he D

ark S
ide...

V
aluation is m

ost difficult w
hen a com

pany
•

H
as negative earnings and low

 revenues in its current financial statem
ents

•
N

o history

•
N

o com
parables ( or even if they exist, they are all at the sam

e stage of the
life cycle as the firm

 being valued)
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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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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 but m
ove the beta, after the first five years,

tow
ards the beta of the retailing business.
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E
stim

ating S
ynthetic R

atings and cost of debt

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

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. T

his yields an average rating of B
B

B
 for A

m
azon.com

 for the
first 5 years. (In effect, the rating w

ill be low
er in the earlier years and

higher in the later years than B
B

B
)
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E
stim

ating the cost of debt

T
he synthetic rating for A

m
azon.com

 is B
B

B
. T

he default spread for
B

B
B

 rated bonds is 1.50%
Pre-tax cost of debt =

 R
iskfree R

ate +
 D

efault spread
=

 6.50%
 +

 1.50%
 =

 8.00%
A

fter-tax cost of debt right now
 =

 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

Pre-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%

16.1%
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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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%

A
m

azon.com
 has a book value of equity of $ 138 m

illion and a book value of
debt of  $ 349 m

illion. Show
s you how

 irrelevant book value is in this process.
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C
alendar Y

ears, F
inancial Y

ears and U
pdated

Inform
ation

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
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A
re S

, G
 &

 A
 expenses capital expenditures?

M
any internet com

panies are arguing that selling and G
&

A
 expenses

are the equivalent of R
&

D
 expenses for a high-technology firm

s and
should be treated as capital expenditures.

If w
e adopt this rationale, w

e should be com
puting earnings before

these expenses, w
hich w

ill m
ake m

any of these firm
s profitable. It w

ill
also m

ean that they are reinvesting far m
ore than w

e think they are. It
w

ill, how
ever, m

ake not their cash flow
s less negative.

Should A
m

azon.com
’s selling expenses be treated as cap ex?
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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 F
C

F
F

: 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 (includes
acquisitions)

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



A
sw

ath D
am

odaran
254

G
row

th in R
evenues, E

arnings and
R

einvestm
ent: A

m
azon

Y
ear

R
evenue 

C
hg in 

N
ew

Sales/C
apital 

R
O

C

G
row

th
R

evenue Investm
ent

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%

T
he sales/capital ratio of 3.00 w

as based on w
hat A

m
azon accom

plished last year and the
averages for the industry.
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A
m

azon.com
: S

table G
row

th Inputs

 
H

igh G
row

th
Stable G

row
th

•
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%



A
sw

ath D
am

odaran
256

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
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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W
hat do you need to break-even 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)
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