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W
hy relative valuation?

“If you think I’m
 crazy, you should see the guy w

ho lives across the hall”

Jerry Seinfeld talking about K
ram

er in a Seinfeld episode

“ A
 little inaccuracy som

etim
es saves tons of explanation”

H
.H

. M
unro
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W
hat is relative valuation?

In relative valuation, the value of an asset is com
pared to the values

assessed by the m
arket for sim

ilar or com
parable assets.

T
o do relative valuation then,
•

w
e need to identify com

parable assets and obtain m
arket values for these

assets

•
convert these m

arket values into standardized values, since the absolute
prices cannot be com

pared T
his process of standardizing creates price

m
ultiples.

•
com

pare the standardized value or m
ultiple for the asset being analyzed to

the standardized values for com
parable asset, controlling for any

differences betw
een the firm

s that m
ight affect the m

ultiple, to judge
w

hether the asset is under or over valued
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Standardizing V
alue

Prices can be standardized using a com
m

on variable such as earnings,
cashflow

s, book value or revenues.
•

E
arnings M

ultiples
–

Price/E
arnings R

atio (PE
) and variants  (PE

G
 and R

elative PE
)

–
V

alue/E
B

IT

–
V

alue/E
B

IT
D

A

–
V

alue/C
ash Flow

•
B

ook V
alue M

ultiples
–

Price/B
ook V

alue(of E
quity) (PB

V
)

–
V

alue/ B
ook V

alue of A
ssets

–
V

alue/R
eplacem

ent C
ost (T

obin’s Q
)

•
R

evenues
–

Price/Sales per Share (PS)

–
V

alue/Sales

•
Industry Specific V

ariable (Price/kw
h, Price per ton of steel ....)
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T
he Four Steps to U

nderstanding M
ultiples

D
efine the m

ultiple
•

In use, the sam
e m

ultiple can be defined in different w
ays by different

users. W
hen com

paring and using m
ultiples, estim

ated by som
eone else, it

is critical that w
e understand how

 the m
ultiples have been estim

ated

D
escribe the m

ultiple
•

T
oo m

any people w
ho use a m

ultiple have no idea w
hat its cross sectional

distribution is. If you do not know
 w

hat the cross sectional distribution of
a m

ultiple is, it is difficult to look at a num
ber and pass judgm

ent on
w

hether it is too high or low
.

A
nalyze the m

ultiple
•

It is critical that w
e understand the fundam

entals that drive each m
ultiple,

and the nature of the relationship betw
een the m

ultiple and each variable.

A
pply the m

ultiple
•

D
efining the com

parable universe and controlling for differences is far
m

ore difficult in practice than it is in theory.
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D
efinitional T

ests

Is the m
ultiple consistently defined?

•
P

roposition 1: B
oth the value (the num

erator) and the standardizing
variable ( the denom

inator) should be to the sam
e claim

holders in the
firm

. In other w
ords, the value of equity should be divided by equity

earnings or equity book value, and firm
 value should be divided by

firm
 earnings or book value.

Is the m
ultiple uniform

ally estim
ated?

•
T

he variables used in defining the m
ultiple should be estim

ated uniform
ly

across assets in the “com
parable firm

” list.

•
If earnings-based m

ultiples are used, the accounting rules to m
easure

earnings should be applied consistently across assets. T
he sam

e rule
applies w

ith book-value based m
ultiples.
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D
escriptive T

ests

W
hat is the average and standard deviation for this m

ultiple, across the
universe (m

arket)?

W
hat is the m

edian for this m
ultiple?

•
T

he m
edian for this m

ultiple is often a m
ore reliable com

parison point.

H
ow

 large are the outliers to the distribution, and how
 do w

e deal w
ith

the outliers?
•

T
hrow

ing out the outliers m
ay seem

 like an obvious solution, but if the
outliers all lie on one side of the distribution (they usually are large
positive num

bers), this can lead to a biased estim
ate.

A
re there cases w

here the m
ultiple cannot be estim

ated? W
ill ignoring

these cases lead to a biased estim
ate of the m

ultiple?

H
ow

 has this m
ultiple changed over tim

e?
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A
nalytical T

ests

W
hat are the fundam

entals that determ
ine and drive these m

ultiples?
•

Proposition 2: E
m

bedded in every m
ultiple are all of the variables that

drive every discounted cash flow
 valuation - grow

th, risk and cash flow
patterns.

•
In fact, using a sim

ple discounted cash flow
 m

odel and basic algebra
should yield the fundam

entals that drive a m
ultiple

H
ow

 do changes in these fundam
entals change the m

ultiple?
•

T
he relationship betw

een a fundam
ental (like grow

th) and a m
ultiple

(such as PE
) is seldom

 linear. For exam
ple, if firm

 A
 has tw

ice the grow
th

rate of firm
 B

, it w
ill generally not trade at tw

ice its PE
 ratio

•
P

roposition 3: It is im
possible to properly com

pare firm
s on a

m
ultiple, if w

e do not know
 the nature of the relationship betw

een
fundam

entals and the m
ultiple.
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A
pplication T

ests

G
iven the firm

 that w
e are valuing, w

hat is a “com
parable” firm

?
•

W
hile traditional analysis is built on the prem

ise that firm
s in the sam

e
sector are com

parable firm
s, valuation theory w

ould suggest that a
com

parable firm
 is one w

hich is sim
ilar to the one being analyzed in term

s
of fundam

entals.

•
P

roposition 4: T
here is no reason w

hy a firm
 cannot be com

pared
w

ith another firm
 in a very different business, if the tw

o firm
s have

the sam
e risk, grow

th and cash flow
 characteristics.

G
iven the com

parable firm
s, how

 do w
e adjust for differences across

firm
s on  the fundam

entals?
•

P
roposition 5: It is im

possible to find an exactly identical firm
 to the

one you are valuing.
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Price E
arnings R

atio: D
efinition

P
E

 = M
arket P

rice per Share / E
arnings per Share

T
here are a num

ber of variants on the basic PE
 ratio in use. T

hey are
based upon how

 the price and the earnings are defined.

Price:
is usually the current price

is som
etim

es the average price for the year

E
PS:

earnings per share in m
ost recent financial year

earnings per share in trailing 12 m
onths (T

railing PE
)

forecasted earnings per share next year (Forw
ard PE

)

forecasted earnings per share in future year
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PE
 R

atio: D
escriptive Statistics for U

nited States
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PE
: D

eciphering the D
istribution
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G
reece: PE

 R
atios - July 2002
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PE
 R

atio: U
nderstanding the Fundam

entals

T
o understand the fundam

entals, start w
ith a basic equity discounted

cash flow
 m

odel.

W
ith the dividend discount m

odel,

D
ividing both sides by the earnings per share,

If this had been a FC
FE

 M
odel,

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
F

C
F

E

r
g

0
1n

=
−

P

E
PS

PE
=

 (FC
FE

/E
arnings)*

(1
g

)

r-g

0

0

n

n

=
+
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PE
 R

atio and Fundam
entals

P
roposition: O

ther things held equal, higher grow
th firm

s w
ill

have higher P
E

 ratios than low
er grow

th firm
s.

P
roposition: O

ther things held equal, higher risk firm
s w

ill have
low

er P
E

 ratios than low
er risk firm

s

P
roposition: O

ther things held equal, firm
s w

ith low
er

reinvestm
ent needs w

ill have higher P
E

 ratios than firm
s w

ith
higher reinvestm

ent rates.

O
f course, other things are difficult to hold equal since high grow

th
firm

s, tend to have risk and high reinvestm
ent rats.
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U
sing the Fundam

ental M
odel to E

stim
ate PE

 For a
H

igh G
row

th Firm

T
he price-earnings ratio for a high grow

th firm
 can also be related to

fundam
entals. In the special case of the tw

o-stage dividend discount
m

odel, this relationship can be m
ade explicit fairly sim

ply:

•
For a firm

 that does not pay w
hat it can afford to in dividends, substitute

FC
FE

/E
arnings for the payout ratio.

D
ividing both sides by the earnings per share:

P
=

E
P

S
*

P
ayout R

atio
*

(1
+

g)*
(1

+
g)

(1
+

r)

r-g
+

 E
P

S
*

P
ayout R

atio
*

(1
+

g)
*

(1
+

g

(r-g
)(1

+
r)

0

0

nn
0

n
n

n

n
n

1
−

 
 

)

P
0

E
P

S
0

=

P
ayout R

atio
*

(1
+

g)*
1
−

(1
+

g) n

(1
+

r) n

 
 

r-g
+

 P
ayout R

atio
n

*
(1

+
g) n

*
(1

+
g

n )

(r-g
n )(1

+
r) n
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A
 Sim

ple E
xam

ple

A
ssum

e that you have been asked to estim
ate the PE

 ratio for a firm
w

hich has the follow
ing characteristics:

V
ariable

H
igh G

row
th Phase

Stable G
row

th Phase

E
xpected G

row
th R

ate
25%

8%

Payout R
atio

20%
50%

B
eta

1.00
1.00

R
iskfree rate =

 T
.B

ond R
ate =

 6%

R
equired rate of return =

 6%
 +

 1(5.5%
)=

 11.5%

P
E

 
=

0.2
 *

 (1.25) *
 

1
−

(1.25) 5

(1.115) 5

 
 

(.115 - .25)
+

 0.5 *
 (1.25) 5

*
(1.08)

(.115-.08) (1.115) 5
 

=
 28.75
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PE
 and G

row
th: Firm
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s at x%
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thereafter
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PE
 R

atios and L
ength of H

igh G
row

th: 25%
 grow

th
for n years; 8%

 thereafter
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PE
 and R

isk: E
ffects of C

hanging B
etas on PE
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PE
 and Payout

P
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C
om

parisons of PE
 across tim

e

P
E
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: 1960-2001
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Is low
 (high) PE

 cheap (expensive)?

A
 m

arket strategist argues that stocks are over priced because the PE
ratio today is too high relative to the average PE

 ratio across tim
e. D

o
you agree?

Y
es

N
o

If you do not agree, w
hat factors m

ight explain the higer PE
 ratio

today?
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E
/P R

atios , T
.B

ond R
ates and T

erm
 Structure
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R
egression R

esults

T
here is a strong positive relationship betw

een E
/P ratios and T

.B
ond

rates, as evidenced by the correlation of  0.70 betw
een the tw

o
variables.,

In addition, there is evidence that the term
 structure also affects the PE

ratio.

In the follow
ing regression, using 1960-2001 data, w

e regress E
/P

ratios against the level of T
.B

ond rates and a term
 structure variable

(T
.B

ond - T
.B

ill rate)
E

/P =
  1 .86%

  +
 0.782 T

.B
ond R

ate - 0.433 (T
.B

ond R
ate-T

.B
ill R

ate) 
 (1.94)

   (6.29)
    (-1.56)

R
 squared =

 51%
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C
om

paring PE
 R

atios across a Sector
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PE
 and G

row
th
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2
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3
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5
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0
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7
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0
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5
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0
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2
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0
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G
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PE
, G

row
th and R

isk

D
ependent variable is:

PE
N

o Selector

R
 squared =

 66.2%
     R

 squared (adjusted) =
 63.1%

V
ariable

C
oefficient

SE
t-ratio

prob
C

onstant
13.1151

3.471
3.78

0.0010
G

row
th rate

121.223
19.27

6.29
 ≤ 0.0001

E
m

erging M
arket 

-13.8531
3.606

-3.84
0.0009

E
m

erging M
arket is a dum

m
y: 1 if em

erging m
arket

         0 if not
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U
nder or O

ver V
alued

D
eutsche T

elecom
•

E
xpected grow

th rate =
 11%

•
Predicted PE

 =
 13.12 +

 121.22 (.11) - 13.85 (0) =
 26.45

•
A

ctual PE
 =

 24.6

T
elebras
•

E
xpected grow

th rate =
 7.5%

•
E

m
erging m

arket dum
m

y =
 1

•
Predicted PE

 =
 13.12 +

 121.22 (.075) - 13.85 (1) =
 8.35

•
A

ctual PE
 =

 8.90

H
ellenic T

elecom
•

E
xpected grow

th rate =
 12%

•
Predicted PE

 =
 13.12 +

 121.22 (.12) =
 27.66

•
A

ctual PE
 =

 12.8
If view

ed as em
erging m

arket telecom
, predicted PE

 =
 13.81
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U
sing the entire crosssection: A

 regression approach

In contrast to the 'com
parable firm

' approach, the inform
ation in the

entire cross-section of firm
s can be used to predict PE

 ratios.

T
he sim

plest w
ay of sum

m
arizing this inform

ation is w
ith a m

ultiple
regression, w

ith the PE
 ratio as the dependent variable, and proxies for

risk, grow
th and payout form

ing the independent variables.
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PE
 versus G

row
th

E
xpected G

row
th in E

P
S

: next 5 years

1
0

0
8

0
6

0
4

0
2

0
0

-2
0

1
0

0

8
0

6
0

4
0

2
00

-2
0
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PE
 R

atio: Standard R
egression

M
o

d
e

l 
S

u
m

m
a

ry

.4
8

8
a

.2
3

8
.2

3
7

9
6

4
.5

8
8

6
0

9
M

odel
1

R
R

 S
quare

A
djusted R
S

quare
S

td
. E

rro
r o

f
the E

stim
ate

P
redictors: (C

onstant), P
ayout R

atio, E
xpected G

row
th in

E
P

S
: next 5 years, B

E
T

A
a. 

C
o

e
ffic

ie
n

ts
a

,b

8
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5
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0
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6
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3
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1
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.9
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1
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7
3

3
.3

7
8

.0
0

1
.1

6
4

.0
7

5
.0

6
6

5
.1

1
5

E
-0

2
.0

1
4

.0
8

1
3

.7
8

8
.0

0
0

-.0
7

0
.0

8
4

.0
7

3

(C
o

n
sta

n
t)

E
xpected G

row
th in

E
P

S
: next 5 years

B
E

T
A

P
ayout R

atio

M
odel

1
B

S
td

. 
E

rro
r

U
nstandardized
C

o
e

fficie
n

ts

B
e

ta

S
ta

n
d

a
r

dized
C

o
e

fficie
n

ts

t
S

ig.
Z

e
ro

-o
rd

e
r

P
a

rtia
l

P
a

rt

C
o

rre
la

tio
n

s

D
ependent V

ariable: C
urrent P

E
a. W

eighted Least S
quares R

egression - W
eighted by M

arket C
ap

b. 
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T
he M

ulticollinearity Problem

C
o

rre
la

tio
n

s

1
.0

0
0

.3
4

2*
.1

3
0*

.0
0

9
.

.0
0

0
.0

0
0

.5
9

4

3
3

0
3

2
0

8
5

3
0

2
7

3
2

9
0

.3
4

2*
1

.0
0

0
.3

9
7*

-.0
7

8*
.0

0
0

.
.0

0
0

.0
0

0
2

0
8

5
2

6
7

5
2

3
9

3
2

1
4

3

.1
3

0*
.3

9
7*

1
.0

0
0

-.2
1

3*
.0

0
0

.0
0

0
.

.0
0

0
3

0
2

7
2

3
9

3
4

5
3

4
3

1
1

4

.0
0

9
-.0

7
8*

-.2
1

3*
1

.0
0

0
.5

9
4

.0
0

0
.0

0
0

.
3

2
9

0
2

1
4

3
3

1
1

4
3

3
8

8

P
earson C

orrelation
S

ig. (2-tailed)

NP
earson C

orrelation
S

ig. (2-tailed)
NP

earson C
orrelation

S
ig. (2-tailed)

NP
earson C

orrelation
S

ig. (2-tailed)
N

C
urrent P

E

E
xpected G

row
th

in E
P

S
: next 5 y

B
e

ta

P
ayout R

atio

C
urrent P

E

E
xpected

G
row

th in E
P

S
:

next 5 y
B

e
ta

P
ayout R

atio

C
orrelation is significant at the 0.01 level (2-tailed).

**. 
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U
sing the PE

 ratio regression

A
ssum

e that you w
ere given the follow

ing inform
ation for D

ell. T
he

firm
 has an expected grow

th rate of 10%
, a beta of 1.40 and pays no

dividends. B
ased upon the regression, estim

ate the predicted PE
 ratio

for D
ell.

D
ell is actually trading at 18 tim

es earnings. W
hat does the predicted

PE
 tell you?
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V
alue/E

B
IT

D
A

 M
ultiple

T
he C

lassic D
efinition

T
he N

o-C
ash V

ersion

W
hen cash and m

arketable securities are netted out of value, none of
the incom

e from
 the cash and securities should be reflected in the

denom
inator.

V
alue

E
B

IT
D

A

M
arket V

alue of E
quity +

 M
arket V

alue of D
ebt 

E
arnings before Interest, T

axes and D
epreciation

=

V
alue

E
B

IT
D

A
M

arket V
alue of E

quity +
 M

arket V
alue of D

ebt  - C
ash

E
arnings before Interest, T

axes and D
epreciation 

=
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V
alue M

ultiples: A
 L

ook at the C
hoices

A
ssum

e that you have com
puted the value of a firm

, using discounted
cash flow

 m
odels. R

ank the follow
ing m

ultiples in the order of
m

agnitude from
 low

est to highest?

V
alue/E

B
IT

V
alue/E

B
IT

(1-t)

V
alue/FC

FF

V
alue/E

B
IT

D
A

W
hat assum

ption(s) w
ould you need to m

ake for the V
alue/E

B
IT

(1-t)
ratio to be equal to the V

alue/FC
FF m

ultiple?
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Illustration: U
sing V

alue/FC
FF A

pproaches to value
a firm

: M
C

I C
om

m
unications

M
C

I C
om

m
unications had earnings before interest and taxes of $3356

m
illion in 1994 (Its net incom

e after taxes w
as $855 m

illion).

It had capital expenditures of $2500 m
illion in 1994 and depreciation

of $1100 m
illion; W

orking capital increased by $250 m
illion.

It expects free cashflow
s to the firm

 to grow
 15%

 a year for the next
five years and 5%

 a year after that.

T
he cost of capital is 10.50%

 for the next five years and 10%
 after

that.

T
he com

pany faces a tax rate of 36%
.

V
0

FC
FF

0

=
 (1.15) 

1
-

(1.15)
5

(1.105) 5

   
  

.105
-.15

 +
 

 (1.15)
5(1.05)

(.10
-.05)(1.105) 5  = 31.28
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M
ultiple M

agic

In this case of M
C

I there is a big difference betw
een the FC

FF and
short cut m

easures. For instance the follow
ing table illustrates the

appropriate m
ultiple using short cut m

easures, and the am
ount you

w
ould overpay by if you used the FC

FF m
ultiple.

Free C
ash Flow

 to the Firm

=
 E

B
IT

 (1-t) - N
et C

ap E
x - C

hange in W
orking C

apital

=
 3356 (1 - 0.36) +

 1100 - 2500 - 250 =
  $ 498 m

illion

$ V
alue

C
orrect M

ultiple

FC
FF

$498 
31.28382355

E
B

IT
 (1-t)

$2,148 
7.251163362

E
B

IT
 $ 3,356 

4.640744552

E
B

IT
D

A
 $4,456 

3.49513885
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V
alue/E

B
IT

D
A

 D
istribution: U

S

E
V

/E
B

IT
D

A

E
V

/ E
B

IT
D

A
: January 2002

3
0

0
0

2
0

0
0

1
0

0
00

S
td. D

ev =
 10.65  

M
ean =

 8.9

N
 =

 4204.00
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V
alue/E

B
IT

D
A

 - G
reece in July 2002

E
V

E
B

IT
D

A

44.0

40.0

36.0

32.0

28.0

24.0

20.0

16.0

12.0

8.0

4.0

0.0

50403020100

S
td. D

ev =
 7.06  

M
ean =

 9.5

N
 =

 177.00



A
sw

ath D
am

odaran
41

T
he D

eterm
inants of V

alue/E
B

IT
D

A
 M

ultiples:
L

inkage to D
C

F V
aluation

Firm
 value can be w

ritten as:

T
he num

erator can be w
ritten as follow

s:
FC

FF 
=

 E
B

IT
 (1-t) - (C

ex - D
epr) - ∆

 W
orking C

apital

=
 (E

B
IT

D
A

 - D
epr) (1-t) - (C

ex - D
epr) - ∆

 W
orking C

apital

=
 E

B
IT

D
A

 (1-t) +
 D

epr (t) - C
ex - ∆

 W
orking C

apital

V
=

 
F

C
F

F
  

W
A

C
C

-g
 

0
1
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From
 Firm

 V
alue to E

B
IT

D
A

 M
ultiples

N
ow

 the V
alue of the firm

 can be rew
ritten as,

D
ividing both sides of the equation by E

B
IT

D
A

,

V
alue =

 E
B

IT
D

A
 (1

-t) +
 D

epr (t) - C
ex  - 

 W
orking C

apital 

W
A

C
C

-g
 

∆

V
alue

E
B

IT
D

A
 =

 
 (1

-t)  

W
A

C
C

-g
 +

 D
epr (t)/E

B
IT

D
A

W
A

C
C

-g
 - C

E
x/E

B
IT

D
A

W
A

C
C

-g
 - 

 W
orking C

apital/E
B

IT
D

A

W
A

C
C

-g

∆
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A
 Sim

ple E
xam

ple

C
onsider a firm

 w
ith the follow

ing characteristics:
•

T
ax R

ate =
 36%

•
C

apital E
xpenditures/E

B
IT

D
A

 =
 30%

•
D

epreciation/E
B

IT
D

A
 =

 20%

•
C

ost of C
apital =

 10%

•
T

he firm
 has no w

orking capital requirem
ents

•
T

he firm
 is in stable grow

th and is expected to grow
 5%

 a year forever.

•
N

ote that the return on capital im
plied in this grow

th rate can be
calculated as follow

s:

g 
=

 R
O

C
 * R

einvestm
ent R

ate

.05
=

 R
O

C
 * N

et C
ap E

x/E
B

IT
 (1-t)

=
 R

O
C

 * (.30-.20)/[(1-.2)(1-.36)]

Solving for R
O

C
,  R

O
C

 =
 25.60%



A
sw

ath D
am

odaran
44

C
alculating V

alue/E
B

IT
D

A
 M

ultiple

In this case, the V
alue/E

B
IT

D
A

 m
ultiple for this firm

 can be estim
ated

as follow
s:

V
alue

E
B

IT
D

A
 

=
  (1

-.36)  
.10

-.05
 +

 (0.2)(.36)
.10

-.05
 -

 
0.3

.10
-.05

 -
 .10

-.05
 

=
 8.24

0
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V
alue/E

B
IT

D
A

 M
ultiples and T

axes

V
E

B
IT

D
A

 M
u

ltip
le

s
 a

n
d

 T
a

x
 R

a
te

s

0 2 4 6 8

1
0

1
2

1
4

1
6

0
%

1
0

%
2

0
%

3
0

%
4

0
%

5
0

%

T
a

x
 

R
a

te

Value/EBITDA
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V
alue/E

B
IT

D
A

 and N
et C

ap E
x

V
a

lu
e

/E
B

IT
D

A
 a

n
d

 N
e

t C
a

p
 E

x
 R

a
tio

s

0 2 4 6 8

1
0

1
2

0
%

5
%

1
0

%
1

5
%

2
0

%
2

5
%

3
0

%

N
e

t 
C

a
p

 
E

x
/E

B
IT

D
A

Value/EBITDA
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V
alue/E

B
IT

D
A

 M
ultiples and R

eturn on C
apital

V
a

lu
e

/E
B

IT
D

A
 

a
n

d
 

R
e

tu
rn

 
o

n
 

C
a

p
ita

l

0 2 4 6 8

1
0

1
26

%
7

%
8

%
9

%
1

0
%

1
1

%
1

2
%

1
3

%
1

4
%

1
5

%

R
e

tu
rn

 
o

n
 

C
a

p
ita

l

Value/EBITDA

W
A

C
C

=
1

0
%

W
A

C
C

=
9%

W
A

C
C

=
8%
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V
alue/E

B
IT

D
A

 M
ultiple: T

rucking C
om

panies

C
om

pany N
am

e
V
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E
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A
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A
 T

est on E
B

IT
D

A

R
yder System

 looks very cheap on a V
alue/E

B
IT

D
A

 m
ultiple basis,

relative to the rest of the sector. W
hat explanation (other than

m
isvaluation) m

ight there be for this difference?
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V
alue/E

B
IT

D
A

 M
ultiples: M

arket

T
he m

ultiple of value to E
B

IT
D

A
 varies w

idely across firm
s in the

m
arket, depending upon:

•
how

 capital intensive the firm
 is (high capital intensity firm

s w
ill tend to

have low
er value/E

B
IT

D
A

 ratios), and how
 m

uch reinvestm
ent is needed

to keep the business going and create grow
th

•
how

 high or low
 the cost of capital is (higher costs of capital w

ill lead to
low

er V
alue/E

B
IT

D
A

 m
ultiples)

•
how

 high or low
 expected grow

th is in the sector (high grow
th sectors w

ill
tend to have higher V

alue/E
B

IT
D

A
 m

ultiples)
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E
urope: C

ross Sectional R
egression
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Price-B
ook V

alue R
atio: D

efinition

T
he price/book value ratio is the ratio of the m

arket value of equity to
the book value of equity, i.e., the m

easure of shareholders’ equity in
the balance sheet.

Price/B
ook V

alue =
 

M
arket V

alue of E
quity

B
ook V

alue of E
quity

C
onsistency T

ests:
•

If the m
arket value of equity refers to the m

arket value of equity of
com

m
on stock outstanding, the book value of com

m
on equity should be

used in the denom
inator.

•
If there is m

ore that one class of com
m

on stock outstanding, the m
arket

values of all classes (even the non-traded classes) needs to be factored in.
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Price to B
ook V

alue: G
reece - July 2002
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Price B
ook V

alue R
atio: Stable G

row
th Firm

G
oing back to a sim

ple dividend discount m
odel,

D
efining the return on equity (R

O
E

) =
 E

PS
0  / B

ook V
alue of E

quity,
the value of equity can be w

ritten as:

If the return on equity is based upon expected earnings in the next tim
e

period, this can be sim
plified to,

P
0

=
D

P
S

1

r
−

g
n

P
0

=
 B

V
0

*
R

O
E

*
P

ayout R
atio

*
(1

+
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

B
V

0
=

P
B

V
=

 R
O

E
*

P
ayout R

atio

r-g
n
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PB
V

/R
O
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: E

uropean B
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PB
V

 versus R
O

E
 regression

R
egressing PB

V
 ratios against R

O
E

 for banks yields the follow
ing

regression:

PB
V

 =
 0.81 +

 5.32 (R
O

E
)

R
2 =

 46%

For every 1%
 increase in R

O
E

, the PB
V

 ratio should increase by
0.0532.
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L
ooking for undervalued securities - PB

V
 R

atios
and R

O
E

G
iven the relationship betw

een price-book value ratios and returns on
equity, it is not surprising to see firm

s w
hich have high returns on

equity selling for w
ell above book value and firm

s w
hich have low

returns on equity selling at or below
 book value.

T
he firm

s w
hich should draw

 attention from
 investors are those w

hich
provide m

ism
atches of price-book value ratios and returns on equity -

low
 P/B

V
 ratios and high R

O
E

 or high P/B
V

 ratios and low
 R

O
E

.
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T
he V

aluation M
atrix
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PB
V

 versus R
O

E
: G

reece in July 2002
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PB
V
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PB
V

, R
O

E
 and R

isk: G
reece
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IB
M

: T
he R

ise and Fall and R
ise A

gain…
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PB
V

 R
atio R

egression- E
urope

M
o

d
e

l 
S

u
m

m
a

ry

.8
6

6
b

.7
4

9
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4
9

1
3

8
.0

9
4

1
M

odel
1

R
R

 S
quare

a
A

djusted R
S

quare
S

td
. E

rro
r o

f
the E

stim
ate

F
or regression through the origin (the no-intercept

m
odel), R

 S
quare m

easures the proportion of the
variability in the dependent variable about the origin
explained by regression. T

his C
A

N
N

O
T

 be com
pared to R

S
quare for m

odels w
hich include an intercept.
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D
ependent V

ariable: P
B

V
a. Linear R

egression through the O
rigin

b. W
eighted Least S

quares R
egression - W

eighted by M
arket C

ap (m
illions)

c. 
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C
ross Sectional R

egression for G
reece: July 2002

PB
V

 =
 

3.26 +
 .0839 R

O
E

 - 2.30 B
eta 

R
 squared =

 44%

For instance, the predicted PB
V

 ratios for A
lpha Financial w

ould be:
R

O
E

 =
 15.85%

B
eta =

 0.90

P
redicted P

B
V

 =
 3.23 +

 .0839 (15.85) - 2.30 (0.90) =
 2.49

A
t an actual price to book ratio of 1.89, A

lpha Financial is overvalued relative to other
G

reek com
panies.
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Price Sales R
atio: D

efinition

T
he price/sales ratio is the ratio of the m

arket value of equity to the
sales.

Price/ Sales=
 

M
arket V

alue of E
quity

T
otal R

evenues

C
onsistency T

ests
•

T
he price/sales ratio is internally inconsistent, since the m

arket value of
equity is divided by the total revenues of the firm

.
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Price/Sales R
atio:  G

reece in July 2002
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Price/Sales R
atio: D

eterm
inants

T
he price/sales ratio of a stable grow

th firm
 can be estim

ated
beginning w

ith a 2-stage equity valuation m
odel:

D
ividing both sides by the sales per share:

P
0

=
D

P
S

1

r
−

g
n

P

S
ales

P
S

=
 N

et P
rofit M

argin
*

P
ayout R

atio
*

(1
g

)

r-g

0

0

n

n

=
+
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PS/M
argins: R

etailers - A
pparel and Shoes

N
et M
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R
egression R

esults: PS R
atios and M

argins

R
egressing PS ratios against net m

argins,

PS =
 0.28 +

 9.66 (N
et M

argin)
R

2 =
 95%

T
hus, a 1%

 increase in the m
argin results in an increase of 0.0966 in

the price sales ratios.

T
he regression also allow

s us to get predicted PS ratios for these firm
s
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C
urrent versus Predicted M

argins

O
ne of the lim

itations of the analysis w
e did in these last few

 pages is
the focus on current m

argins. Stocks are priced based upon expected
m

argins rather than current m
argins.

For m
ost firm

s, current m
argins and predicted m

argins are highly
correlated, m

aking the analysis still relevant.

For firm
s w

here current m
argins have little or no correlation w

ith
expected m

argins, regressions of price to sales ratios against current
m

argins (or price to book against current return on equity) w
ill not

provide m
uch explanatory pow

er.

In these cases, it m
akes m

ore sense to run the regression using either
predicted m

argins or som
e proxy for predicted m

argins.
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A
 C

ase Study: T
he Internet Stocks
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PS R
atios and M

argins are not highly correlated

R
egressing PS ratios against current m

argins yields the follow
ing

PS =
 81.36 

- 7.54(N
et M

argin)
R

2 =
 0.04

(0.49)

T
his is not surprising. T

hese firm
s are priced based upon expected

m
argins, rather than current m

argins.
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Solution 1: U
se proxies for survival and grow

th:
A

m
azon in early 2000

H
ypothesizing that firm

s w
ith higher revenue grow

th and higher cash
balances should have a greater chance of surviving and becom

ing
profitable, w

e ran the follow
ing regression: (T

he level of revenues w
as

used to control for size)
PS =

 30.61 - 2.77 ln(R
ev) +

 6.42 (R
ev G

row
th) +

 5.11 (C
ash/R

ev)

(0.66)
(2.63)

(3.49)

R
 squared =

 31.8%

Predicted PS =
 30.61 - 2.77(7.1039) +

 6.42(1.9946) +
 5.11 (.3069) =

30.42

A
ctual PS =

 25.63

Stock is undervalued, relative to other internet stocks.
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Solution 2: U
se forw

ard m
ultiples

Y
ou can alw

ays estim
ate price (or value) as a m

ultiple of revenues,
earnings or book value in a future year. T

hese m
ultiples are called

forw
ard m

ultiples.
For young and evolving firm

s, the values of fundam
entals in future

years m
ay provide a m

uch better picture of the true value potential of
the firm

. T
here are tw

o w
ays in w

hich you can use forw
ard m

ultiples:
•

L
ook at value today as a m

ultiple of revenues or earnings in the future
(say 5 years from

 now
) for all firm

s in the com
parable firm

 list. U
se the

average of this m
ultiple in conjunction w

ith your firm
’s earnings or

revenues  to estim
ate the value of your firm

 today.
•

E
stim

ate value as a m
ultiple of current revenues or earnings for m

ore
m

ature firm
s in the group and apply this m

ultiple to the forw
ard earnings

or revenues to the forw
ard earnings for your firm

. T
his w

ill yield the
expected value for your firm

 in the forw
ard year and w

ill have to be
discounted back to the present to get current value.
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A
n E

xam
ple of Forw

ard M
ultiples: G

lobal C
rossing

G
lobal C

rossing lost $1.9 billion in 2001 and is expected to continue
to lose m

oney for the next 3 years. In a discounted cashflow
 valuation

(see notes on D
C

F valuation) of G
lobal C

rossing, w
e estim

ated an
expected 

E
B

IT
D

A
 

for 
G

lobal 
C

rossing 
in 

five 
years 

of 
$ 

1,371
m

illion.

T
he average enterprise value/ E

B
IT

D
A

 m
ultiple for healthy telecom

m
firm

s is 7.2 currently.

A
pplying this m

ultiple to G
lobal C

rossing’s E
B

IT
D

A
 in year 5, yields

a value in year 5 of
•

E
nterprise V

alue in year 5 =
 1371 * 7.2 =

 $9,871 m
illion

•
E

nterprise V
alue today =

 $ 9,871 m
illion/ 1.138

5 =
 $5,172 m

illion

(T
he cost of capital for G

lobal C
rossing is 13.80%

)
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PS R
egression: U

nited States
M
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or regression through the origin (the no-intercept

m
odel), R

 S
quare m

easures the proportion of the
variability in the dependent variable about the origin
explained by regression. T

his C
A

N
N

O
T

 be com
pared to R

S
quare for m

odels w
hich include an intercept.
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T
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egression through the O

rigin
b. W

eighted Least S
quares R

egression - W
eighted by M

arket C
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PS R
egression - G

reece in July 2002

PS R
atio =

 2.81 +
1.03 Payout - 2.25 B

eta +
4.53 M

argin
R

 sq=
 22%

•
T

here w
ere 178 firm

s in the sam
ple

•
T

he t statistic for the net m
argin variable is 4.61
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C
hoosing B

etw
een the M

ultiples

A
s presented in this section, there are dozens of m

ultiples that can be
potentially used to value an individual firm

.

In addition, relative valuation can be relative to a sector (or
com

parable firm
s) or to the entire m

arket (using the regressions, for
instance)

Since there can be only one final estim
ate of value, there are three

choices at this stage:
•

U
se a sim

ple average of the valuations obtained using a num
ber of

different m
ultiples

•
U

se a w
eighted average of the valuations obtained using a nm

ber of
different m

ultiples

•
C

hoose one of the m
ultiples and base your valuation on that m

ultiple
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Picking one M
ultiple

T
his is usually the best w

ay to approach this issue. W
hile a range of

values can be obtained from
 a num

ber of m
ultiples, the “best estim

ate”
value is obtained using one m

ultiple.

T
he m

ultiple that is used can be chosen in one of tw
o w

ays:
•

U
se the m

ultiple that best fits your objective. T
hus, if you w

ant the
com

pany to be undervalued, you pick the m
ultiple that yields the highest

value.

•
U

se the m
ultiple that has the highest R

-squared in the sector w
hen

regressed against fundam
entals. T

hus, if you have tried PE
, PB

V
, PS, etc.

and run regressions of these m
ultiples against fundam

entals, use the
m

ultiple that w
orks best at explaining differences across firm

s in that
sector.

•
U

se the m
ultiple that seem

s to m
ake the m

ost sense for that sector, given
how

 value is m
easured and created.
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A
 M

ore Intuitive A
pproach

A
s a general rule of thum

b, the follow
ing table provides a w

ay of
picking a m

ultiple for a sector
Sector

M
ultiple U

sed
R

ationale

C
yclical M

anufacturing
PE

, R
elative PE

O
ften w

ith norm
alized earnings

H
igh T

ech, H
igh G

row
th

PE
G

B
ig differences in grow

th across 
firm

s

H
igh G

row
th/N

o E
arnings

PS, V
S

A
ssum

e future m
argins w

ill be good

H
eavy Infrastructure

V
E

B
IT

D
A

Firm
s in sector have losses in early

years and reported earnings can vary

depending on depreciation m
ethod

R
E

IT
a

P/C
F

G
enerally no cap ex investm

ents 

from
 equity earnings

Financial Services
PB

V
B

ook value often m
arked to m

arket

R
etailing

PS
If leverage is sim

ilar across firm
s

V
S

If leverage is different
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R
eview

ing: T
he Four Steps to U

nderstanding
M

ultiples

D
efine the m

ultiple
•

C
heck for consistency

•
M

ake sure that they are estim
ated uniform

ally

D
escribe the m

ultiple
•

M
ultiples have skew

ed distributions: T
he averages are seldom

 good
indicators of typical m

ultiples

•
C

heck for bias, if the m
ultiple cannot be estim

ated

A
nalyze the m

ultiple
•

Identify the com
panion variable that drives the m

ultiple

•
E

xam
ine the nature of the relationship

A
pply the m

ultiple


