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Intuition B
ehind P

resent V
alue

T
here are three reasons w

hy a dollar tom
orrow

 is w
orth less than a

dollar today
•

Individuals prefer present consum
ption to future consum

ption. T
o

induce people to give up present consum
ption you have to offer them

m
ore in the future.

•
W

hen there is m
onetary inflation , the value of currency decreases over

tim
e. T

he greater the inflation, the greater the difference in value betw
een

a dollar today and a dollar tom
orrow

.

•
If there is any uncertainty (risk) associated w

ith the cash flow
 in the

future, the less that cash flow
 w

ill be valued.

O
ther things rem

aining equal, the value of cash flow
s in future tim

e
periods w

ill decrease as
•

the preference for current consum
ption increases.

•
expected inflation increases.

•
the uncertainty in the cash flow

 increases.
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C
ash F

low
 T

ypes and D
iscounting M

echanics

T
here are five types of cash flow

s -
•

sim
ple cash flow

s,

•
annuities,

•
grow

ing annuities

•
perpetuities and

•
grow

ing perpetuities
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I.S
im

ple C
ash F

low
s

A
 sim

ple cash flow
 is a single cash flow

 in a specified future tim
e

period.

C
ash Flow

:
C

F
t

_______________________________________________|

T
im

e Period:
t

T
he present value of this cash flow

 is-

PV
 of Sim

ple C
ash Flow

 =
 C

F
t  / (1+

r) t

T
he future value of a cash flow

 is -

FV
 of Sim

ple C
ash Flow

 =
 C

F
0  (1+

 r) t



A
sw

ath D
am

odaran
5

II. A
nnuities

A
n annuity is a constant cash flow

 that occurs at regular intervals for a
fixed period of tim

e. D
efining A

 to be the annuity,

A
A

A
A

|
|

|
|

0
1

2
3

4



A
sw

ath D
am

odaran
6

P
resent V

alue of an A
nnuity

T
he present value of an annuity can be calculated by taking each cash

flow
 and discounting it back to the present, and adding up the present

values. A
lternatively, there is a short cut that can be used in the

calculation [A
 =

 A
nnuity; r =

 D
iscount R

ate; n =
 N

um
ber of years]

P
V

 of an A
nnuity =

 PV
(A

,r,n) =
 A

 
1 - 

1

(1
+

r)
r

n

 

 
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E
xam

ple: P
V

 of an A
nnuity

T
he present value of an annuity of $1,000 at the end of each year for

the next five years, assum
ing a discount rate of 10%

 is -

T
he notation that w

ill be used in the rest of these lecture notes for the
present value of an annuity w

ill be PV
(A

,r,n).

P
V

 of $1000 each year for next 5 years =
 $1000 

1 - 
1

(1.10)
.10

 $3,791
5

 

 

=



A
sw

ath D
am

odaran
8

III. G
row

ing A
nnuity

A
 grow

ing annuity is a cash flow
 grow

ing at a constant rate for a
specified period of tim

e. If A
 is the current cash flow

, and g is the
expected grow

th rate, the tim
e line for a grow

ing annuity looks as
follow

s –

0
1

2
3

A
(1+

g) 2

F
igure 3.8: A

 G
row

ing A
nnuity

A
(1+

g) 3
A

(1+
g) n

A
(1+

g)

n
...........



A
sw

ath D
am

odaran
9

P
resent V

alue of a G
row

ing A
nnuity

•
T

he present value of a grow
ing annuity can be estim

ated in all cases,
but one - w

here the grow
th rate is equal to the discount rate, using the

follow
ing m

odel:

•
In that specific case, the present value is equal to the nom

inal sum
s of

the annuities over the period, w
ithout the grow

th effect.

P
V

 of an A
nnuity =

 PV
(A

,r,g,n) =
 A

(1
+

g) 
1 - (1

+
g)

(1
+

r)
(r-g)

nn

 

 
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T
he V

alue of a G
old M

ine

C
onsider the exam

ple of a gold m
ine, w

here you have the rights to the
m

ine for the next 20 years, over w
hich period you plan to extract 5,000

ounces of gold every year. T
he price per ounce is $300 currently, but it

is expected to increase 3%
 a year. T

he appropriate discount rate is
10%

. T
he present value of the gold that w

ill be extracted from
 this

m
ine can be estim

ated as follow
s –

P
V

 of extracted gold =
  $300

*
5000

*
(1.03) 

1 - (1.03)

(1.10)
.10

-.03

2020

 

 

=
$

,
,

16
145

980
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IV
. P

erpetuity

A
 perpetuity is a constant cash flow

 at regular intervals forever. T
he

present value of a perpetuity is-

P
V

 of Perpetuity =
 Ar
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V
aluing a C

onsole B
ond

A
 console bond is a bond that has no m

aturity and pays a fixed
coupon. A

ssum
e that you have a 6%

 coupon console bond. T
he value

of this bond, if the interest rate is 9%
, is as follow

s -

V
alue of C

onsole B
ond =

 $60 / .09 =
 $667
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V
. G

row
ing P

erpetuities

A
 grow

ing perpetuity is a cash flow
 that is expected to grow

 at a
constant rate forever. T

he present value of a grow
ing perpetuity is -

w
here•

 C
F

1 is the expected cash flow
 next year,

•
g is the constant grow

th rate and

•
r is the discount rate.

P
V

 of G
row

ing Perpetuity =
 

C
F

(r-g) 1
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D
iscounted C

ashflow
 V

aluation: B
asis for

A
pproach

•
w

here,

•
n =

 L
ife of the asset

•
C

F
t  =

 C
ashflow

 in period t

•
r =

 D
iscount rate reflecting the riskiness of the estim

ated cashflow
s

V
alue =

 
C

F
t

(1
+

r) t
t=

1

t=
n

∑
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I. V
aluing R

iskless C
ashflow

s

W
hen cashflow

s are riskless, you can value them
 by discounting the

cashflow
s at the riskless rate.

For a cashflow
 to be riskless, you have to be guaranteed the cashflow

by an entity w
ith no default risk.
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 V
aluing a Z

ero C
oupon G

overnm
ent B

ond

T
o see an exam

ple of this valuation at w
ork, assum

e that the ten-year
interest rate on riskless investm

ents is 4.55%
, and that you are pricing

a zero-coupon treasury bond, w
ith a m

aturity of ten years and a face
value of $ 1000. T

he price of the bond can be estim
ated as follow

s:

Price of the B
ond =

N
ote that the face value is the only cash flow

, and that this bond w
ill

be priced w
ell below

 the face value of $ 1,000. Such a bond is said to
be trading below

 par.
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V
aluing a default-free coupon bond

C
onsider now

 a five-year treasury bond w
ith a coupon rate of 5.50%

,
w

ith coupons paid every 6 m
onths. T

o value this bond initially w
e w

ill
use the default-free interest rate for each cash flow

.

T
im

e
C

oupon
D

efault-free R
ate

P
resent V

alue
0.5

$               27.50
4.15%

$       26.95
1

$               27.50
4.30%

$       26.37
1.5

$               27.50
4.43%

$       25.77
2

$               27.50
4.55%

$       25.16
2.5

$               27.50
4.65%

$       24.55
3

$               27.50
4.74%

$       23.93
3.5

$               27.50
4.82%

$       23.32
4

$               27.50
4.90%

$       22.71
4.5

$               27.50
4.97%

$       22.11
5

$         1,027.50
5.03%

$     803.92
$ 1,024.78
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V
aluing a bond w

ith default risk

T
o value a bond w

ith default risk, you have to discount the prom
ised

cashflow
s (coupons and principal) at an interest rate that reflects the

default risk. (R
iskless rate +

 D
efault Spread)

A
lternatively, you could adjust the coupons and principal for the

likelihood of default (use expected cashflow
s) and discount back at the

riskless rate.
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E
xam

ple: A
 C

orporate B
ond

C
onsider, for instance a bond issued by B

oeing w
ith a coupon rate of

8.75%
, m

aturing in 35 years. B
ased upon its default risk (m

easured by
a bond rating assigned to B

oeing by Standard and Poor's at the tim
e of

this analysis), the m
arket interest rate on B

oeing's debt is 0.5%
 higher

than the treasury bond rate of 5.5%
 for default-free bonds of sim

ilar
m

aturity.

 Price of B
oeing bond =

 
43.875
(1.06

 +
 

1,000
(1.06

 =
 $1,404.25

t=
0.5

t

t

=∑
35

35
)

)
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V
aluing E

quity

E
quity represents a residual cashflow

 rather than a prom
ised cashflow

.

Y
ou can value equity in one of tw

o w
ays:

•
B

y discounting cashflow
s to equity at the cost of equity to arrive at the

value of equity directly.

•
B

y discounting cashflow
s to the firm

 at the cost of capital to arrive at the
value of the business. Subtracting out the firm

’s outstanding debt should
yield the value of equity.
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T
w

o M
easures of C

ash F
low

s

C
ash flow

s to E
quity: T

hesea are the cash flow
s generated by the

asset after all expenses and taxes, and also after paym
ents due on the

debt. T
his cash flow

, w
hich is after debt paym

ents, operating expenses
and taxes, is called the cash flow

 to equity investors.
C

ash flow
 to F

irm
: T

here is also a broader definition of cash flow
 that

w
e can use, w

here w
e look at not just the equity investor in the asset,

but at the total cash flow
s generated by the asset for both the equity

investor and the lender. T
his cash flow

, w
hich is before debt paym

ents
but after operating expenses and taxes, is called the cash flow

 to the
firm
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T
w

o M
easures of D

iscount R
ates

C
ost of E

quity: T
his is the rate of return required by equity investors

on an investm
ent. It w

ill incorporate a prem
ium

 for equity risk -the
greater the risk, the greater the prem

ium
.

C
ost of capital: T

his is a com
posite cost of all of the capital invested

in an asset or business. It w
ill be a w

eighted average of the cost of
equity and the after-tax cost of borrow

ing.
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E
quity V

aluation

A
ssets

L
iabilities

A
ssets in Place

D
ebt

E
quity

D
iscount rate reflects only the 

cost of raising equity financing
G

row
th A

ssets

F
igure 5.5: E

quity
 V

aluation

C
ash flow

s considered are 
cashflow

s from
 assets, 

after debt paym
ents and 

after m
aking reinvestm

ents
needed for future grow

thPresent value is value of just the equity claim
s on the firm
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F
irm

 V
aluation

A
ssets

L
iabilities

A
ssets in Place

D
ebt

E
quity

D
iscount rate reflects the cost 

of raising both debt and equity 
financing, in proportion to their 
use

G
row

th A
ssets

F
igure 5.6: F

irm
 V

aluation

C
ash flow

s considered are 
cashflow

s from
 assets, 

prior to any debt paym
ents

but after firm
 has 

reinvested to create grow
th 

assets

Present value is value of the entire firm
, and reflects the value of 

all claim
s on the firm

.
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V
aluing a F

inite-Life A
sset

C
onsider a rental building that you are considering for acquisition. T

he
building is assum

ed to have a finite life of 12 years and is expected to
have cash flow

s before debt paym
ents and after reinvestm

ent needs of
$ 1 m

illion, grow
ing at 5%

 a year for the next 12 years.

T
he building is also expected to have a value of $ 2.5 m

illion at the
end of the 12

th year (called the salvage value).

T
he cost of capital is 9.51%

.



A
sw

ath D
am

odaran
26

E
xpected C

ash F
low

s and present value

Y
ear

Expecte
d C

ash Flow
s

V
alue at E

nd
PV

 at 9.5
1

%

1
 $

      1,0
5

0,00
0

 $
      95

8,8
1

7

2
 $

      1,1
0

2,50
0

 $
      91

9,3
2

9

3
 $

      1,1
5

7,62
5

 $
      88

1,4
6

8

4
 $

      1,2
1

5,50
6

 $
      84

5,1
6

6

5
 $

      1,2
7

6,28
2

 $
      81

0,3
5

9

6
 $

      1,3
4

0,09
6

 $
      77

6,9
8

6

7
 $

      1,4
0

7,10
0

 $
      74

4,9
8

7

8
 $

      1,4
7

7,45
5

 $
      71

4,3
0

6

9
 $

      1,5
5

1,32
8

 $
      68

4,8
8

8

1
0

 $
      1,6

2
8,89

5
 $

      65
6,6

8
2

1
1

 $
      1,7

1
0,33

9
 $

      62
9,6

3
8

1
2

 $
      1,7

9
5,85

6
 $      2

,5
0

0,00
0

 $
   1

,4
4

4
,1

2
4

V
alue of S

tore =
 $

 1
0,0

6
6

,7
4

9
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V
aluation w

ith Infinite Life

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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I. D
ividend D

iscount M
odel

T
he sim

plest m
easure of cashflow

 to equity is the expected dividend.
In a dividend discount m

odel, the value of equity is the present value
of expected dividends, discounted back at the cost of equity.

V
alue of E

quity
E

xpected D
ividends

(1
+

 C
ost of E

quity)
tt

=
= =
∞

∑t t

1
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E
xam

ple: A
 stable grow

th dividend paying
stock

C
onsolidated E

dison, the utility that produces pow
er for m

uch of N
ew

Y
ork city, paid dividends per share of $ 2.12 in 1998. T

he dividends
are expected to grow

 5%
 a year in the long term

, and the com
pany has

a cost of equity of 9.40%
. T

he value per share can be estim
ated as

follow
s:

V
alue of E

quity per share =
 $2.12 (1.05) / (.094 - .05) =

 $ 50.59

T
he stock w

as trading at $ 54 per share at the tim
e of this valuation.

W
e could argue that based upon this valuation, the stock w

as m
ildly

overvalued.
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E
xam

ple: A
 high grow

th dividend paying stock

A
 assum

e that you w
ere trying to value C

oca C
ola. T

he com
pany paid

$0.69 as dividends per share during 1998, and these dividends are
expected to grow

 25%
 a year for the next 10 years.

B
eyond that, the expected grow

th rate is expected to be 6%
 a year

forever.

T
he cost of equity is 11%

 for C
oca C

ola.
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E
xpected D

ividends on C
oca C

ola

Y
ear

D
ividend

s per Share
Present V

alue

1
 $

         0
.8

6
 $

         0
.7

8

2
 $

         1
.0

8
 $

         0
.8

8

3
 $

         1
.3

5
 $

         0
.9

9

4
 $

         1
.6

8
 $

         1
.1

1

5
 $

         2
.1

1
 $

         1
.2

5

6
 $

         2
.6

3
 $

         1
.4

1

7
 $

         3
.2

9
 $

         1
.5

8

8
 $

         4
.1

1
 $

         1
.7

8

9
 $

         5
.1

4
 $

         2
.0

1

1
0

 $
         6

.4
3

 $
         2

.2
6

PV
 of D

ividend
s

 $
       1

4.0
5
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E
xpected T

erm
inal P

rice and value per share
today

T
erm

inal Price (at the end of year 10)
•

E
xpected D

ividends per share in year 11 =
 $ 6.43 *1.06 =

 $ 6.81

•
E

xpected T
erm

inal Price =
 $ 6.81 / (.11 - .06) =

 $ 136.24

V
alue of Stock today

=
 P

V
 of D

ividends in high grow
th +

 P
V

 of T
erm

inal Price

=
$ 14.05 

+
 $ 136.24/(1.11) 10  =

 $62.03
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A
 M

easure of P
otential D

ividends: F
ree

C
ashflow

s to E
quity

D
ividends are discretionary and are set by m

anagers of firm
s. N

ot all
firm

s pay out w
hat they can afford to in dividends.

W
e consider a broader definition of cash flow

 to w
hich w

e call free
cash flow

 to equity, defined as the cash left over after operating
expenses, 

interest 
expenses, 

net 
debt 

paym
ents 

and 
reinvestm

ent
needs. B

y net debt paym
ents, w

e are referring to the difference
betw

een new
 debt issued and repaym

ents of old debt. If the new
 debt

issued exceeds debt repaym
ents, the free cash flow

 to equity w
ill be

higher.
Free C

ash Flow
 to E

quity (FC
FE

) =
 N

et Incom
e – R

einvestm
ent N

eeds –
(D

ebt R
epaid – N

ew
 D

ebt Issued)
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V
aluing the H

om
e D

epot’s E
quity

A
ssum

e that w
e expect the free cash flow

s to equity at the H
om

e
D

epot to grow
 for the next 10 years at rates m

uch higher than the
grow

th rate for the econom
y. T

o estim
ate the free cash flow

s to equity
for the next 10 years, w

e m
ake the follow

ing assum
ptions:

•
T

he net incom
e of $1,614 m

illion w
ill grow

 15%
 a year each year for the

next 10 years.
•

T
he firm

 w
ill reinvest 75%

 of the net incom
e back into new

 investm
ents

each 
year, 

and 
its 

net 
debt 

issued 
each 

year 
w

ill 
be 

10%
 

of 
the

reinvestm
ent.

•
T

o estim
ate the term

inal price, w
e assum

e that net incom
e w

ill grow
 6%

 a
year 

forever 
after 

year 
10. 

Since 
low

er 
grow

th 
w

ill 
require 

less
reinvestm

ent, w
e w

ill assum
e that the reinvestm

ent rate after year 10 w
ill

be 40%
 of net incom

e; net debt issued w
ill rem

ain 10%
 of reinvestm

ent.
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E
stim

ating cash flow
s to equity: T

he H
om

e
D

epot

Year
N

et Incom
e

Reinvestm
ent N

eeds
N

et D
ebt

Issued
FCFE

PV of FCFE

1
$      1,856

$        1,392
$        (139)

$          603
$          549

2
$      2,135

$
        1,601

$        (160)
$          694

$          576
3

$
      2,455

$
        1,841

$        (184)
$          798

$          603
4

$
      2,823

$
        2,117

$        (212)
$

          917
$          632

5
$

      3,246
$        2,435

$
        (243)

$      1,055
$          662

6
$

      3,733
$        2,800

$
        (280)

$      1,213
$          693

7
$

      4,293
$        3,220

$
        (322)

$      1,395
$          726

8
$

      4,937
$        3,703

$
        (370)

$      1,605
$          761

9
$

      5,678
$        4,258

$
        (426)

$      1,845
$          797

10
$

      6,530
$        4,897

$
        (490)

$      2,122
$          835

Sum
 of PV of FCFE =

$
6,833
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T
erm

inal V
alue and V

alue of E
quity today

FC
FE

11  =
 N

et Incom
e

11  – R
einvestm

ent11  – N
et D

ebt Paid (Issued)11
=

 $6,530 (1.06) – $6,530 (1.06) (0.40) – (-277) =
 $ 4,430 m

illion

T
erm

inal Price
10  =

 FC
F

E
11 /(k

e  – g)
=

 $ 4,430 / (.0978 - .06) =
 $117,186 m

illion

T
he value per share today can be com

puted as the sum
 of the present

values of the free cash flow
s to equity during the next 10 years and the

present value of the term
inal value at the end of the 10

th year.

V
alue of the S

tock today =
 $ 6,833 m

illion +
 $ 117,186/(1.0978) 10

=
 $52,927 m

illion
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V
aluing B

oeing as a firm

A
ssum

e that you are valuing B
oeing as a firm

, and that B
oeing has

cash flow
s before debt paym

ents but after reinvestm
ent needs and

taxes of $ 850 m
illion in the current year.

A
ssum

e that these cash flow
s w

ill grow
 at 15%

 a year for the next 5
years and at 5%

 thereafter.

B
oeing has a cost of capital of 9.17%

.
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E
xpected C

ash F
low

s and F
irm

 V
alue

T
erm

inal V
alue =

 $ 1710 (1.05)/(.0917-.05) =
 $ 43,049 m

illion

$32,743
V

alue of B
oeing as a firm

 =

$28,864
$43,049

$1,710
5

$1,047
$1,487

4

$994
$1,293

3

$943
$1,124

2

$895
$978

1

Present V
alue

T
erm

inal V
alue

C
ash Flow

Y
ear
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R
elative V

aluation

W
hat is it?: T

he value of any asset can be estim
ated by looking at

how
 the m

arket prices “sim
ilar” or ‘com

parable” assets.
P

hilosophical B
asis: T

he intrinsic value of an asset is im
possible (or

close to im
possible) to estim

ate. T
he value of an asset is w

hatever the
m

arket is w
illing to pay for it (based upon its characteristics)

Inform
ation N

eeded: T
o do a relative valuation, you need

•
an identical asset, or a group of com

parable or sim
ilar assets

•
a standardized m

easure of value (in equity, this is obtained by dividing the
price by a com

m
on variable, such as earnings or book value)

•
and if the assets are not perfectly com

parable, variables to control for the
differences

M
arket Inefficiency: Pricing errors m

ade across sim
ilar or

com
parable assets are easier to spot, easier to exploit and are m

uch
m

ore quickly corrected.
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C
ategorizing M

ultiples

M
ultiples of E

arnings
•

E
quity earnings m

ultiples: Price earnings ratios and variants

•
O

perating earnings m
ultiples: E

nterprise value to E
B

IT
D

A
 or E

B
IT

•
C

ash earnings m
ultiples

M
ultiples of B

ook V
alue

•
E

quity book m
ultiples: Price to book equity

•
C

apital book m
ultiples: E

nterprise value to book capital

M
ultiples of revenues

•
Price to Sales

•
E

nterprise value to Sales
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T
he F

undam
entals behind m

ultiple

E
very m

ultiple has em
bedded in it all of the assum

ptions that underlie
discounted cashflow

 valuation. In particular, your assum
ptions about

grow
th, risk and cashflow

 determ
ine your m

ultiple.

If you have an equity m
ultiple, you can begin w

ith an equity
discounted cash flow

 m
odel and w

ork out the determ
inants.

If you have a firm
 value m

ultiple, you can begin w
ith a firm

 valuation
m

odel and w
ork out the determ

inants.
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E
quity M

ultiples and F
undam

entals

G
ordon G

row
th M

odel:
D

ividing both sides by the earnings,

D
ividing both sides by the book value of equity,

If the return on equity is w
ritten in term

s of the retention ratio and the
expected grow

th rate

D
ividing by the Sales per share,

P
0

=
D

P
S

1

r
−

g
n

P
0

E
P

S
0

=
P

E
=

 P
ayout R

atio
*

(1
+

g
n )

r-g
n

P
0

B
V

0
=

P
B

V
=

 R
O

E
 - g

n

r-g
n

P
0

B
V

0
=

P
B

V
=

 R
O

E
*

P
ayout R

atio
*

(1
+

g
n )

r-g
n

P
0

S
ales0

=
P

S
=

 P
rofit M

argin
*

P
ayout R

atio
*

(1
+

g
n )

r-g
n
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F
irm

 V
alue M

ultiples and D
eterm

inants

B
egin w

ith a firm
 valuation m

odel

Y
ou can derive the determ

inants of value to E
B

IT
 or E

B
IT

D
A

V
F

C
F

F
k

g
0

1n

=
−

c
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W
hat to control for...

M
ultiple

D
eterm

ining V
ariables

P
rice/E

arnings R
atio

G
row

th, Payout, R
isk

P
rice/B

ook V
alue R

atio
G

row
th, Payout, R

isk, R
O

E
P

rice/Sales R
atio

G
row

th, Payout, R
isk, N

et M
argin

V
alue/E

B
IT

V
alue/E

B
IT

 (1-t)
V

alue/E
B

IT
D

A

G
row

th, R
einvestm

ent N
eeds, L

everage, R
isk

V
alue/Sales

G
row

th, N
et C

apital E
xpenditure needs, L

everage, R
isk,

O
perating M

argin
V

alue/B
ook C

apital
G

row
th, L

everage, R
isk and R

O
C
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C
hoosing C

om
parable firm

s

If life w
ere sim

ple, the value of a firm
 w

ould be analyzed by looking
at how

 an exactly identical firm
 - in term

s of risk, grow
th and cash

flow
s - is priced. In m

ost analyses, how
ever, a com

parable firm
 is

defined to be one in the sam
e business as the firm

 being analyzed.

If there are enough firm
s in the sector to allow

 for it, this list w
ill be

pruned further using other criteria; for instance, only firm
s of sim

ilar
size m

ay be considered. Im
plicitly, the assum

ption being m
ade here is

that firm
s in the sam

e sector have sim
ilar risk, grow

th and cash flow
profiles and therefore can be com

pared w
ith m

uch m
ore legitim

acy.
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H
ow

 to control for differences..

M
odify the basic m

ultiple to adjust for the effects of the m
ost critical

variable determ
ining that m

ultiple. For instance, you could divide the
PE

 ratio by the expected grow
th rate to arrive at the PE

G
 ratio.

PE
G

 =
 PE

 / E
xpected G

row
th rate

If you w
ant to control for m

ore than one variable, you can draw
 on

m
ore sophisticated techniques such as m

ultiple regressions.
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E
xam

ple: P
E

G
 R

atios

C
om

pany
P

E
E

xpected G
row

th R
ate

P
E

/E
xpected G

row
th

(P
E

G
)

A
cclaim

 E
ntertainm

ent
13.70

23.60%
0.58

A
ctivision

75.20
40.00%

1.88
B

roderbund
32.30

26.00%
1.24

D
avidson A

ssociates
44.30

33.80%
1.31

E
dm

ark
88.70

37.50%
2.37

E
lectronic A

rts
33.50

22.00%
1.52

T
he L

earning C
o.

33.50
28.80%

1.16
M

axis
73.20

30.00%
2.44

M
innesota E

ducational
69.20

28.30%
2.45

S
ierra O

n-L
ine

43.80
32.00%

1.37
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E
xam

ple: P
B

V
 ratios, R

O
E

 and G
row

th

C
om

pany N
am

e
P

/B
V

R
O

E
E

xpected G
row

th
T

otal A
D

R
 B

0.90
4.10

9.50%
G

iant Industries
1.10

7.20
7.81%

R
oyal D

utch Petroleum
 A

D
R

1.10
12.30

5.50%
T

esoro Petroleum
1.10

5.20
8.00%

P
etrobras

1.15
3.37

15%
Y

P
F

 A
D

R
1.60

13.40
12.50%

A
shland

1.70
10.60

7%
Q

uaker State
1.70

4.40
17%

C
oastal

1.80
9.40

12%
E

lf A
quitaine A

D
R

1.90
6.20

12%
H

olly
2.00

20.00
4%

U
ltram

ar D
iam

ond Sham
rock

2.00
9.90

8%
W

itco
2.00

10.40
14%

W
orld Fuel Services

2.00
17.20

10%
E

lcor
2.10

10.10
15%

Im
perial O

il
2.20

8.60
16%

R
epsol A

D
R

2.20
17.40

14%
S

hell T
ransport &

 T
rading

A
D

R
2.40

10.50
10%

A
m

oco
2.60

17.30
6%

P
hillips Petroleum

2.60
14.70

7.50%
E

N
I S

pA
 A

D
R

2.80
18.30

10%
M

apco
2.80

16.20
12%

T
exaco

2.90
15.70

12.50%
B

ritish Petroleum
 A

D
R

3.20
19.60

8%
T

osco
3.50

13.70
14%
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R
esults from

 M
ultiple R

egression

W
e ran a regression of PB

V
 ratios on both variables:

PB
V

 =
 -0.11 +

 
11.22 (R

O
E

) +
 7.87 (E

xpected G
row

th)
R

2 =
 60.88%

(5.79)
        (2.83)

T
he num

bers in brackets are t-statistics and suggest that the relationship
betw

een P
B

V
 ratios and both variables in the regression are statistically

significant. T
he R

-squared indicates the percentage of the differences in PB
V

ratios that is explained by the independent variables.

F
inally, the regression itself can be used to get predicted P

B
V

 ratios for the
com

panies in the list. T
hus, the predicted P

B
V

 ratio for R
epsol w

ould be:

Predicted PB
V

R
epsol  =

 -0.11 +
 11.22 (.1740) +

 7.87 (.14) =
 2.94

Since the actual PB
V

 ratio for R
epsol w

as 2.20, this w
ould suggest that the stock w

as
undervalued by roughly 25%

.


