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F
irst P

rinciples

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

um
acceptable hurdle rate.
•

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

financing m
ix used - ow

ners’ funds (equity) or borrow
ed m

oney (debt)

•
R

eturns on projects should be m
easured based on cash flow

s generated
and the tim

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

and negative side effects of these projects.

C
hoose a financing m

ix that m
inim

izes the hurdle rate and m
atches the

assets being financed.

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

cash to stockholders.
•

 T
he form

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

the stockholders’ characteristics.

O
bjective: M

axim
ize the V

alue of the F
irm
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T
he C

hoices in F
inancing

T
here are only tw

o w
ays in w

hich a business can m
ake m

oney.
•

T
he first is debt. T

he essence of debt is that you prom
ise to m

ake fixed
paym

ents in the future (interest paym
ents and repaying principal). If you

fail to m
ake those paym

ents, you lose control of your business.

•
T

he other is equity. W
ith equity, you do get w

hatever cash flow
s are left

over after you have m
ade debt paym

ents.

T
he equity can take different form

s:
•

For very sm
all businesses: it can be ow

ners investing their savings

•
For slightly larger businesses: it can be venture capital

•
For publicly traded firm

s: it is com
m

on stock

T
he debt can also take different form

s
•

For private businesses: it is usually bank loans

•
For publicly traded firm

s: it can take the form
 of bonds
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T
he F

inancing M
ix Q

uestion

In deciding to raise financing for a business, is there an optim
al m

ix of
debt and equity?
•

If yes, w
hat is the trade off that lets us determ

ine this optim
al m

ix?

•
If not, w

hy not?
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M
easuring a firm

’s financing m
ix

T
he sim

plest m
easure of how

 m
uch debt and equity a firm

 is using
currently is to look at the proportion of debt in the total financing. T

his
ratio is called the debt to capital ratio:

D
ebt to C

apital R
atio =

 D
ebt / (D

ebt +
 E

quity)

D
ebt includes all interest bearing liabilities, short term

 as w
ell as long

term
.

E
quity can be defined either in accounting term

s (as book value of
equity) or in m

arket value term
s (based upon the current price). T

he
resulting debt ratios can be very different.
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C
osts and B

enefits of D
ebt

B
enefits of D

ebt
•

T
ax B

enefits

•
A

dds discipline to m
anagem

ent

C
osts of D

ebt
•

B
ankruptcy C

osts

•
A

gency C
osts

•
L

oss of Future Flexibility
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T
ax B

enefits of D
ebt

W
hen you borrow

 m
oney, you are allow

ed to deduct interest expenses
from

 your incom
e to arrive at taxable incom

e. T
his reduces your taxes.

W
hen you use equity, you are not allow

ed to deduct paym
ents to

equity (such as dividends) to arrive at taxable incom
e.

T
he dollar tax benefit from

 the interest paym
ent in any year is a

function of your tax rate and the interest paym
ent:

•
T

ax benefit each year =
 T

ax R
ate * Interest Paym

ent

Proposition 1: O
ther things being equal, the higher the m

arginal tax
rate of  a business, the m

ore debt it w
ill have in its capital structure.
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T
he E

ffects of T
axes

Y
ou are com

paring the debt ratios of real estate corporations, w
hich pay the

corporate tax rate, and real estate investm
ent trusts, w

hich are not taxed, but

are required to pay 95%
 of their earnings as dividends to their stockholders.

W
hich of these tw

o groups w
ould you expect to have the higher debt ratios?

�
T

he real estate corporations

�
T

he real estate investm
ent trusts

�
C

annot tell, w
ithout m

ore inform
ation
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D
ebt adds discipline to m

anagem
ent

If you are m
anagers of a firm

 w
ith no debt, and you generate high

incom
e and cash flow

s each year, you tend to becom
e com

placent. T
he

com
placency can lead to inefficiency and investing in poor projects.

T
here is little or no cost borne by the m

anagers

Forcing such a firm
 to borrow

 m
oney can be an antidote to the

com
placency. T

he m
anagers now

 have to ensure that the investm
ents

they m
ake w

ill earn at least enough return to cover the interest
expenses. T

he cost of not doing so is bankruptcy and the loss of such a
job.
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D
ebt and D

iscipline

A
ssum

e that you buy into this argum
ent that debt adds discipline to m

anagem
ent.

W
hich of the follow

ing types of com
panies w

ill m
ost benefit from

 debt adding

this discipline?

�
C

onservatively financed (very little debt), privately ow
ned businesses

�
C

onservatively 
financed, 

publicly 
traded com

panies, 
w

ith 
stocks 

held 
by

m
illions of investors, none of w

hom
 hold a large percent of the stock.

�
C

onservatively 
financed, 

publicly 
traded 

com
panies, 

w
ith 

an 
activist 

and

prim
arily institutional holding.
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B
ankruptcy C

ost

T
he expected bankruptcy cost is a function of tw

o variables--
•

 the cost of going bankrupt
–

direct costs: L
egal and other D

eadw
eight C

osts

–
indirect costs: C

osts arising because people perceive you to be in financial
trouble

•
the probability of bankruptcy, w

hich w
ill depend upon how

 uncertain you
are about future cash flow

s

A
s you borrow

 m
ore, you increase the probability of bankruptcy and

hence the expected bankruptcy cost.
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T
he B

ankruptcy C
ost P

roposition

Proposition 2: O
ther things being equal, the greater the indirect

bankruptcy cost and/or probability of bankruptcy in the operating
cashflow

s of the firm
, the less debt the firm

 can afford to use.
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D
ebt &

 B
ankruptcy C

ost

R
ank the follow

ing com
panies on the m

agnitude of bankruptcy costs from
 m

ost to

least, taking into account both explicit and im
plicit costs:

�
A

 G
rocery Store

�
A

n A
irplane M

anufacturer

�
H

igh T
echnology com

pany
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A
gency C

ost

A
n agency cost arises w

henever you hire som
eone else to do som

ething for
you. It arises because your interests(as the principal) m

ay deviate from
 those

of the person you hired (as the agent).

W
hen you lend m

oney to a business, you are allow
ing the stockholders to use

that m
oney in the course of running that business. Stockholders interests are

different from
 your interests, because

•
Y

ou (as lender) are interested in getting your m
oney back

•
Stockholders are interested in m

axim
izing your w

ealth

In som
e cases, the clash of interests can lead to stockholders

•
Investing in riskier projects than you w

ould w
ant them

 to

•
Paying them

selves large dividends w
hen you w

ould rather have them
 keep the cash

in the business.

Proposition 3: O
ther things being equal, the greater the agency problem

s
associated w

ith lending to a firm
, the less debt the firm

 can afford to use.
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D
ebt and A

gency C
osts

A
ssum

e that you are a bank. W
hich of the follow

ing businesses w
ould

you perceive the greatest agency costs?

�
A

 L
arge P

harm
aceutical com

pany

�
A

 L
arge R

egulated E
lectric U

tility

W
hy?
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Loss of future financing flexibility

W
hen a firm

 borrow
s up to its capacity, it loses the flexibility of

financing future projects w
ith debt.

Proposition 4: O
ther things rem

aining equal, the m
ore uncertain a firm

is about its future financing requirem
ents and projects, the less debt the

firm
 w

ill use for financing current projects.
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W
hat m

anagers consider im
portant in deciding

on how
 m

uch debt to carry...

A
 survey of C

hief Financial O
fficers of large U

.S. com
panies provided

the follow
ing ranking (from

 m
ost im

portant to least im
portant) for the

factors that they considered im
portant in the financing decisions

F
actor

R
anking (0-5)

1. M
aintain financial flexibility

4.55

2. E
nsure long-term

 survival
4.55

3. M
aintain Predictable Source of Funds

4.05

4. M
axim

ize Stock Price
3.99

5. M
aintain financial independence

3.88

6. M
aintain high debt rating

3.56

7. M
aintain com

parability w
ith peer group

2.47
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D
ebt: S

um
m

arizing the T
rade O

ff

A
dvantages of B

orrow
ing

D
isadvantages of B

orrow
ing

1. T
ax B

enefit:  

H
igher tax rates -->

 H
igher tax benefit

1. B
ankruptcy C

ost:

H
igher business risk -->

 H
igher C

ost

2. A
dded D

iscipline:

G
reater the separation betw

een m
anagers

and stockholders -->
 G

reater the benefit

2. A
gency C

ost:

G
reater the separation betw

een stock-

holders &
 lenders -->

 H
igher C

ost

3. L
oss of F

uture F
inancing F

lexibility:

G
reater the uncertainty about future  

financing needs -->
 H

igher C
ost
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�
A

pplication T
est: W

ould you expect your firm
to gain or lose from

 using a lot of debt?

C
onsidering, for your firm

,
•

T
he potential tax benefits of borrow

ing

•
T

he benefits of using debt as a disciplinary m
echanism

•
T

he potential for expected bankruptcy costs

•
T

he potential for agency costs

•
T

he need for financial flexibility

W
ould you expect your firm

 to have a high debt ratio or a low
 debt

ratio?

D
oes the firm

’s current debt ratio m
eet your expectations?
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A
 H

ypothetical S
cenario

A
ssum

e you operate in an environm
ent, w

here
(a) there are no taxes

(b) there is no separation betw
een stockholders and m

anagers.

(c) there is no default risk

(d) there is no separation betw
een stockholders and bondholders

(e) firm
s know

 their future financing needs
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T
he M

iller-M
odigliani T

heorem

In an environm
ent, w

here there are no taxes, default risk or agency
costs, capital structure is irrelevant.

T
he value of a firm

 is independent of its debt ratio.
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Im
plications of M

M
 T

heorem

L
everage is irrelevant. A

 firm
's value w

ill be determ
ined by its project

cash flow
s.

T
he cost of capital of the firm

 w
ill not change w

ith leverage. A
s a firm

increases its leverage, the cost of equity w
ill increase just enough to

offset any gains to the leverage
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W
hat do firm

s look at in financing?

Is there a financing hierarchy?

A
rgum

ent:
•

T
here are som

e w
ho argue that firm

s follow
 a financing hierarchy, w

ith
retained earnings being the m

ost preferred choice for financing, follow
ed

by debt and that new
 equity is the least preferred choice.
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R
ationale for F

inancing H
ierarchy

M
anagers value flexibility. E

xternal financing reduces flexibility m
ore

than internal financing.

M
anagers value control. Issuing new

 equity w
eakens control and new

debt creates bond covenants.
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P
reference rankings long-term

 finance: R
esults

of a survey

R
anking

Source
Score

1
R

etained E
arnings

5.61

2
Straight D

ebt
4.88

3
C

onvertible D
ebt

3.02

4
E

xternal C
om

m
on E

quity
2.42

5
Straight Preferred Stock

2.22

6
C

onvertible Preferred
1.72
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F
inancing C

hoices

Y
ou are reading the W

all Street Journal and notice a tom
bstone ad for a com

pany,

offering to sell convertible preferred stock. W
hat w

ould you hypothesize about

the health of the com
pany issuing these securities?

�
N

othing

�
H

ealthier than the average firm

�
In m

uch m
ore financial trouble than the average firm
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M
easuring C

ost of C
apital

It w
ill depend upon:

•
(a) the com

ponents of financing: D
ebt, E

quity or Preferred stock

•
(b) the cost of each com

ponent

In sum
m

ary, the cost of capital is the cost of each com
ponent w

eighted
by its relative m

arket value.
W

A
C

C
 =

 k
e  (E

/(D
+

E
)) +

 k
d  (D

/(D
+

E
))
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R
ecapping the M

easurem
ent of cost of capital

T
he cost of debt is the m

arket interest rate that the firm
 has to pay on

its borrow
ing. It w

ill depend upon three com
ponents

(a) T
he general level of interest rates

(b) T
he default prem

ium

(c) T
he firm

's tax rate

T
he cost of equity is
1. the required rate of return given the risk

2. inclusive of both dividend yield and price appreciation

T
he w

eights attached to debt and equity have to be m
arket value

w
eights, not book value w

eights.
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C
osts of D

ebt &
 E

quity

A
 recent article in an A

sian business m
agazine argued that equity w

as cheaper

than debt, because dividend yields are m
uch low

er than interest rates on debt.

D
o you agree w

ith this statem
ent

�
Y

es

�
N

o

C
an equity ever be cheaper than debt?

�
Y

es

�
N

o
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F
allacies about B

ook V
alue

1. People w
ill not lend on the basis of m

arket  value.

2. B
ook V

alue is m
ore reliable than M

arket V
alue because it  does not

change as m
uch.

3. U
sing book value is m

ore conservative than using m
arket value.
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Issue: U
se of B

ook V
alue

M
any C

F
O

s argue that using book value is m
ore conservative than using

m
arket value, because the m

arket value of equity is usually m
uch

higher than book value. Is this statem
ent true, from

 a cost of capital
perspective? (W

ill you get a m
ore conservative estim

ate of cost of
capital using book value rather than m

arket value?)
�

Y
es

�
N

o
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W
hy does the cost of capital m

atter?

V
alue of a Firm

 =
 Present V

alue of C
ash Flow

s to the Firm
,

discounted back at the cost of capital.

If the cash flow
s to the firm

 are held constant, and the cost of capital is
m

inim
ized, the value of the firm

 w
ill be m

axim
ized.



A
sw

ath D
am

odaran
34

A
pplying A

pproach: T
he T

extbook E
xam

ple

D
/(D

+
E

)
ke

kd
A

fter-tax C
ost of D

ebt
W

A
C

C

0
10.50%

8%
4.80%

10.50%

10%
11%

8.50%
5.10%

10.41%

20%
11.60%

9.00%
5.40%

10.36%

30%
12.30%

9.00%
5.40%

10.23%

40%
13.10%

9.50%
5.70%

10.14%

50%
14%

10.50%
6.30%

10.15%

60%
15%

12%
7.20%

10.32%

70%
16.10%

13.50%
8.10%

10.50%

80%
17.20%

15%
9.00%

10.64%

90%
18.40%

17%
10.20%

11.02%

100%
19.70%

19%
11.40%

11.40%
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W
A

C
C

 and D
ebt R

atios

W
eighted A

verage C
ost of C

apital and D
ebt R

atios

D
ebt R

atio

WACC

9.40%
9.60%
9.80%

10.00%
10.20%
10.40%
10.60%
10.80%
11.00%
11.20%
11.40%

0

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
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C
urrent C

ost of C
apital: D

isney

E
quity
•

C
ost of E

quity =
 R

iskfree rate +
 B

eta * R
isk Prem

ium
=

 7%
 +

 1.25 (5.5%
) =

 13.85%

•
M

arket V
alue of E

quity =
 

$50.88 B
illion

•
E

quity/(D
ebt+

E
quity ) =

82%

D
ebt

•
A

fter-tax C
ost of debt =

(R
iskfree rate +

 D
efault Spread) (1-t)

=
  (7%

 +
0.50) (1-.36) =

4.80%

•
M

arket V
alue of D

ebt =
$ 11.18 B

illion

•
D

ebt/(D
ebt +

E
quity) =

18%

C
ost of C

apital =
 13.85%

(.82)+
4.80%

(.18) =
 12.22%

50.88/(50.88
+

11.18)
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M
echanics of C

ost of C
apital E

stim
ation

1. E
stim

ate the C
ost of E

quity at different levels of debt:
E

quity w
ill becom

e riskier ->
 B

eta w
ill increase ->

 C
ost of E

quity w
ill

increase.

E
stim

ation w
ill use levered beta calculation

2. E
stim

ate the C
ost of D

ebt at different levels of debt:
D

efault risk w
ill go up and bond ratings w

ill go dow
n as debt goes up ->

 C
ost

of D
ebt w

ill increase.

T
o estim

ating bond ratings, w
e w

ill use the interest coverage ratio
(E

B
IT

/Interest expense)

3. E
stim

ate the C
ost of C

apital at different levels of debt

4. C
alculate the effect on Firm

 V
alue and Stock Price.
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M
edians of K

ey R
atios : 1993-1995

A
A

A
A

A
A

B
B

B
B

B
B

C
C

C
Pretax Interest C

overage
13.50

9.67
5.76

3.94
2.14

1.51
0.96

E
B

IT
D

A
 Interest C

overage
17.08

12.80
8.18

6.00
3.49

2.45
1.51

Funds from
 O

perations / T
otal D

ebt
(%

)
98.2%

69.1%
45.5%

33.3%
17.7%

11.2%
6.7%

Free O
perating C

ashflow
/ T

otal
D

ebt (%
)

60.0%
26.8%

20.9%
7.2%

1.4%
1.2%

0.96%

Pretax R
eturn on Perm

anent C
apital

(%
)

29.3%
21.4%

19.1%
13.9%

12.0%
7.6%

5.2%

O
perating Incom

e/Sales (%
)

22.6%
17.8%

15.7%
13.5%

13.5%
12.5%

12.2%
L

ong T
erm

 D
ebt/ C

apital
13.3%

21.1%
31.6%

42.7%
55.6%

62.2%
69.5%

T
otal D

ebt/C
apitalization

25.9%
33.6%

39.7%
47.8%

59.4%
67.4%

69.1%
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P
rocess of R

atings and R
ate E

stim
ation

W
e use the m

edian interest coverage ratios for large m
anufacturing

firm
s to develop “interest coverage ratio” ranges for each rating class.

W
e then estim

ate a spread over the long term
 bond rate for each

ratings class, based upon yields at w
hich these bonds trade in the

m
arket place.
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Interest C
overage R

atios and B
ond R

atings

If Interest C
overage R

atio is
E

stim
ated B

ond R
ating

>
 8.50

A
A

A
6.50 - 8.50

A
A

5.50 - 6.50
A

+
4.25 - 5.50

A
3.00 - 4.25

A
–

2.50 - 3.00
B

B
B

2.00 - 2.50
B

B
1.75 - 2.00

B
+

1.50 - 1.75
B

1.25 - 1.50
B

 –
0.80 - 1.25

C
C

C
0.65 - 0.80

C
C

0.20 - 0.65
C

<
 0.20

D
For m

ore detailed interest coverage ratios and bond ratings, try the ratings. xls
spreadsheet on m

y w
eb site.
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S
preads over long bond rate for ratings

classes: 1996

R
ating

Spread
A

A
A

0.20%
A

A
0.50%

A
+

0.80%
A

1.00%
A

-
1.25%

B
B

B
1.50%

B
B

2.00%
B

+
2.50%

B
3.25%

B
-

4.25%
C

C
C

5.00%
C

C
6.00%

C
7.50%

D
10.00%

See http://w
w

w
.bondsonline.com

 for latest spreads
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C
urrent Incom

e S
tatem

ent for D
isney: 1996

R
evenues 

18,739

-O
perating E

xpenses
12,046

E
B

IT
D

A
  

 6,693

-D
epreciation

  
1,134

E
B

IT
  

5,559

-Interest E
xpense

 
    479

Incom
e before taxes

  
5,080

-T
axes

 
     847

Incom
e after taxes

   
  4,233

Interest coverage ratio=
 5,559/479 =

 11.61

(A
m

ortization from
 C

apital C
ities acquisition not considered)
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 E
stim

ating C
ost of E

quity

C
urrent B

eta =
 1.25

U
nlevered B

eta =
 1.09

M
arket prem

ium
 =

 5.5%
T

.B
ond R

ate =
 7.00%

t=
36%

D
ebt R

atio
D

/E
 R

atio
B

eta
C

ost of E
quity

0%
0%

1.09
13.00%

10%
11%

1.17
13.43%

20%
25%

1.27
13.96%

30%
43%

1.39
14.65%

40%
67%

1.56
15.56%

50%
100%

1.79
16.85%

60%
150%

2.14
18.77%

70%
233%

2.72
21.97%

80%
400%

3.99
28.95%

90%
900%

8.21
52.14%
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D
isney: B

eta, C
ost of E

quity and D
/E

 R
atio

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

9
.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

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

%

Cost of Equity

B
eta

C
ost of E

quity
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E
stim

ating C
ost of D

ebt

D
/(D

+E
)

0.00%
10.00%

C
alculation D

etails
Step

D
/E

0.00%
11.11%

=
 [D

/(D
+

E
)]/( 1 -[D

/(D
+

E
)])

$ D
ebt

$0 
$6,207 

=
 [D

/(D
+

E
)]* Firm

 V
alue

1

E
B

IT
D

A
$6,693

$6,693 
K

ept constant as debt changes.
D

epreciation
$1,134 

$1,134 
"

E
B

IT
$5,559

$5,559
Interest

$0 
$447 

=
 Interest R

ate * $ D
ebt

2
T

axable Incom
e

$5,559 
$5,112 

=
 E

B
IT

  - Interest
T

ax
$2,001 

$1,840 
=

 T
ax R

ate * T
axable Incom

e
N

et Incom
e

$3,558
$3,272 

=
 T

axable Incom
e - T

ax

Pre-tax Int. cov
∞

12.44
= E

B
IT

/Int. E
xp

3
L

ikely R
ating

A
A

A
A

A
A

B
ased upon interest coverage

4
Interest R

ate
7.20%

7.20%
Interest rate for given rating

5
E

ff. T
ax R

ate
36.00%

36.00%
See notes on effective tax rate

A
fter-tax k

d
4.61%

4.61%
=

Interest R
ate * (1 - T

ax R
ate)

F
irm

 V
alue = 50,888+11,180= $62,068
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T
he R

atings T
able

If Interest C
overage R

atio is
E

stim
ated B

ond R
ating

D
efault spread

> 8.50
A

A
A

0.20%
6.50 - 8.50

A
A

0.50%
5.50 - 6.50

A
+

0.80%
4.25 - 5.50

A
1.00%

3.00 - 4.25
A

–
1.25%

2.50 - 3.00
B

B
B

1.50%
2.00 - 2.50

B
B

2.00%
1.75 - 2.00

B
+

2.50%
1.50 - 1.75

B
3.25%

1.25 - 1.50
B

 –
4.25%

0.80 - 1.25
C

C
C

5.00%
0.65 - 0.80

C
C

6.00%
0.20 - 0.65

C
7.50%

< 0.20
D

10.00%
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A
 T

est: C
an you do the 20%

 level?

D
/(D

+
E

)
0.00%

10.00%
20.00%

Second Iteration

D
/E

0.00%
11.11%

$ D
ebt

$0 
$6,207 

E
B

IT
D

A
$6,693 

$6,693 

D
epreciation

$1,134 
$1,134 

E
B

IT
$5,559

$5,559

Interest E
xpense

$0 
$447 

P
re-tax Int. cov

∞∞ ∞∞
12.44

L
ikely R

ating
A

A
A

A
A

A

Interest R
ate

7.20%
7.20%

E
ff. T

ax R
ate

36.00%
36.00%

C
ost of D

ebt
4.61%

4.61%
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B
ond R

atings, C
ost of D

ebt and D
ebt R

atios

W
O

R
K

SH
E

E
T

 F
O

R
 E

ST
IM

A
T

IN
G

 R
A

T
IN

G
S/IN

T
E

R
E

ST
 R

A
T

E
S

D
/(D

+E
)

0.00%
10.00%

20.00%
30.00%

40.00%
50.00%

60.00%
70.00%

80.00%
90.00%

D
/E

0.00%
11.11%

25.00%
42.86%

66.67%
100.00%

150.00%
233.33%

400.00%
900.00%

$ D
ebt

$0
$6,207

$12,414
$18,621

$24,827
$31,034

$37,241
$43,448

$49,655
$55,862

E
B

IT
D

A
$6,693

$6,693
$6,693

$6,693
$6,693

$6,693
$6,693

$6,693
$6,693

$6,693
D

epreciation
$1,134

$1,134
$1,134

$1,134
$1,134

$1,134
$1,134

$1,134
$1,134

$1,134
E

B
IT

$5,559
$5,559

$5,559
$5,559

$5,559
$5,559

$5,559
$5,559

$5,559
$5,559

Interest
$0

$447
$968

$1,536
$2,234

$3,181
$4,469

$5,214
$5,959

$7,262
T

axable Incom
e

$5,559
$5,112

$4,591
$4,023

$3,325
$2,378

$1,090
$345

($400)
($1,703)

T
ax

$2,001
$1,840

$1,653
$1,448

$1,197
$856

$392
$124

($144)
($613)

Pre-tax Int. co v
∞

12.44
5.74

3.62
2.49

1.75
1.24

1.07
0.93

0.77
L

ikely R
ating

A
A

A
A

A
A

A
+

A
-

B
B

B
C

C
C

C
C

C
C

C
C

C
C

Interest R
ate

7.20%
7.20%

7.80%
8.25%

9.00%
10.25%

12.00%
12.00%

12.00%
13.00%

E
ff. T

ax R
ate

36.00%
36.00%

36.00%
36.00%

36.00%
36.00%

36.00%
36.00%

33.59%
27.56%

C
ost of debt

4.61%
4.61%

4.99%
5.28%

5.76%
6.56%

7.68%
7.68%

7.97%
9.42%
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S
tated versus E

ffective T
ax R

ates

Y
ou need taxable incom

e for interest to provide a tax savings

In the D
isney case, consider the interest expense at 70%

 and 80%
70%

 D
ebt R

atio
80%

 D
ebt R

atio

E
B

IT
$ 5,559 m

$ 5,559 m

Interest E
xpense

$ 5,214 m
$ 5,959 m

T
ax Savings

$ 1,866 m
5559*.36 =

 $ 2,001m

E
ffective T

ax R
ate

  36.00%
2001/5959 =

 33.59%

Pre-tax interest rate
12.00%

12.00%

A
fter-tax Interest R

ate
7.68%

7.97%

Y
ou can deduct only $5,559m

illion of the $5,959 m
illion of the

interest expense at 80%
. T

herefore, only 36%
 of $ 5,559 is considered

as the tax savings.
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C
ost of D

ebt

0
.0

0
%

2
.0

0
%

4
.0

0
%

6
.0

0
%

8
.0

0
%

1
0

.0
0

%

1
2

.0
0

%

1
4

.0
0

%

0
%

1
0

%
2

0
%

3
0

%
4

0
%

5
0

%
6

0
%

7
0

%
8

0
%

9
0

%

D
ebt R

atio

Cost of Debt

In
te

re
st R

a
te

A
T

 C
ost of D

ebt
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D
isney’s C

ost of C
apital S

chedule

D
ebt R

atio
C

ost of E
quity

A
T

 C
ost of D

ebt
C

ost of C
apital

0.00%
13.00%

4.61%
13.00%

10.00%
13.43%

4.61%
12.55%

20.00%
13.96%

4.99%
12.17%

30.00%
14.65%

5.28%
11.84%

40.00%
15.56%

5.76%
11.64%

50.00%
16.85%

6.56%
11.70%

60.00%
18.77%

7.68%
12.11%

70.00%
21.97%

7.68%
11.97%

80.00%
28.95%

7.97%
12.17%

90.00%
52.14%

9.42%
13.69%



A
sw

ath D
am

odaran
52

D
isney: C

ost of C
apital C

hart

1
0

.5
0

%

1
1

.0
0

%

1
1

.5
0

%

1
2

.0
0

%

1
2

.5
0

%

1
3

.0
0

%

1
3

.5
0

%

1
4

.0
0

%

0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
80.00%
90.00%

D
ebt R

atio

Cost of Capital

C
ost of C

apital
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E
ffect on F

irm
 V

alue

Firm
 V

alue before the change =
 50,888+

11,180=
 $ 62,068

W
A

C
C

b =
 12.22%

A
nnual C

ost =
 $62,068 *12.22%

=
 $7,583  m

illion
W

A
C

C
a =

 11.64%
A

nnual C
ost =

 $62,068 *11.64%
 =

 $7,226  m
illion

∆
 W

A
C

C
 =

 0.58%
C

hange in A
nnual C

ost 
 =

 $ 357 m
illion

If there is no grow
th in the firm

 value, (C
onservative E

stim
ate)

•
Increase in firm

 value =
 $357 / .1164 =

 $3,065 m
illion

•
C

hange in Stock Price =
 $3,065/675.13=

 $4.54 per share

If there is grow
th (of 7.13%

) in firm
 value over tim

e,
•

Increase in firm
 value =

 $357 * 1.0713 /(.1164-.0713) =
 $ 8,474

•
C

hange in Stock Price =
 $8,474/675.13 =

 $12.55 per share

Im
plied G

row
th R

ate obtained by
Firm

 value T
oday =

FC
FF(1+

g)/(W
A

C
C

-g): Perpetual grow
th form

ula
$62,068 =

 $2,947(1+
g)/(.1222-g): Solve for g
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A
 T

est: T
he R

epurchase P
rice

L
et us suppose that the C

FO
 of D

isney approached you about buying
back stock. H

e w
ants to know

 the m
axim

um
 price that he should be

w
illing to pay on the stock buyback. (T

he current price is $ 75.38)
A

ssum
ing that firm

 value w
ill grow

 by 7.13%
 a year, estim

ate the
m

axim
um

 price.

W
hat w

ould happen to the stock price after the buyback if you w
ere

able to buy stock back at $ 75.38?
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T
he D

ow
nside R

isk

D
oing W

hat-if analysis on O
perating Incom

e
•

A
. Standard D

eviation A
pproach

–
Standard D

eviation In Past O
perating Incom

e

–
Standard D

eviation  In E
arnings (If O

perating Incom
e Is U

navailable)

–
R

educe B
ase C

ase B
y O

ne Standard D
eviation (O

r M
ore)

•
B

. Past R
ecession A

pproach
–

L
ook A

t W
hat H

appened T
o O

perating Incom
e D

uring T
he L

ast R
ecession.

(H
ow

 M
uch D

id It D
rop In %

 T
erm

s?)

–
R

educe C
urrent O

perating Incom
e B

y Sam
e M

agnitude

C
onstraint on B

ond R
atings
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D
isney’s O

perating Incom
e: H

istory

Y
ear

 O
perating Incom

e
 C

hange in O
perating Incom

e

1981
 $

           119.35

1982
 $

           141.39
18.46%

1983
 $

           133.87
-5.32%

1984
 $

           142.60
6.5%

1985
 $

           205.60
44.2%

1986
 $

           280.58
36.5%

1987
 $

           707.00
152.0%

1988
 $

           789.00
11.6%

1989
 $

        1,109.00
40.6%

1990
 $

        1,287.00
16.1%

1991
 $

        1,004.00
-22.0%

1992
 $

        1,287.00
28.2%

1993
 $

        1,560.00
21.2%

1994
 $

        1,804.00
15.6%

1995
 $

        2,262.00
25.4%

1996
 $

        3,024.00
33.7%
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D
isney: E

ffects of P
ast D

ow
nturns

R
ecession

D
ecline in O

perating Incom
e

1991
D

rop of 22.00%

1981-82
Increased

W
orst Y

ear
D

rop of 26%

T
he standard deviation in past operating incom

e is about 39%
.
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D
isney: T

he D
ow

nside S
cenario

D
isney: C

ost of C
apital w

ith 40%
 low

er E
B

IT

1
0

.0
0

%

1
1

.0
0

%

1
2

.0
0

%

1
3

.0
0

%

1
4

.0
0

%

1
5

.0
0

%

1
6

.0
0

%

1
7

.0
0

%

1
8

.0
0

%

0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
80.00%
90.00%

D
ebt R

atio

Cost

C
ost of C

apital
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C
onstraints on R

atings

M
anagem

ent often specifies a 'desired R
ating' below

 w
hich they do

not w
ant to fall.

T
he rating constraint is driven by three factors
•

it is one w
ay of protecting against dow

nside risk in operating incom
e (so

do not do both)

•
a drop in ratings m

ight affect operating incom
e

•
there is an ego factor associated w

ith high ratings

C
aveat: E

very R
ating C

onstraint H
as A

 C
ost.

•
Provide M

anagem
ent W

ith A
 C

lear E
stim

ate O
f H

ow
 M

uch T
he R

ating
C

onstraint C
osts B

y C
alculating T

he V
alue O

f T
he Firm

 W
ithout T

he
R

ating C
onstraint A

nd C
om

paring T
o T

he V
alue O

f T
he Firm

 W
ith T

he
R

ating C
onstraint.
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R
atings C

onstraints for D
isney

A
ssum

e that D
isney im

poses a rating constraint of B
B

B
 or greater.

T
he optim

al debt ratio for D
isney is then 30%

 (see next page)

T
he cost of im

posing this rating constraint can then be calculated as
follow

s:

V
alue at 40%

 D
ebt

=
 $ 70,542 m

illion

- V
alue at 30%

 D
ebt

=
 $ 67,419 m

illion

C
ost of R

ating C
onstraint

=
  $ 3,123 m

illion
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E
ffect of A

 R
atings C

onstraint: D
isney

D
ebt R

atio
R

ating
F

irm
 V

alue
0%

A
A

A
$

5
3

,1
7

2
10%

A
A

A
$

5
8

,0
1

4
20%

A
+

$
6

2
,7

0
5

30%
A

-
$

6
7

,4
1

9
40%

BB
$

7
0

,5
4

2
50%

B
$

6
9

,5
6

0
60%

C
C

C
$

6
3

,4
4

5
70%

C
C

C
$

6
5

,5
2

4
80%

C
C

C
$

6
2

,7
5

1
90%

CC
$

4
7

,1
4

0
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W
hat if you do not buy back stock..

T
he optim

al debt ratio is ultim
ately a function of the underlying

riskiness of the business in w
hich you operate and your tax rate

W
ill the optim

al be different if you invested in projects instead of
buying back stock?
•

N
O

. A
s long as the projects financed are in the sam

e business m
ix  that

the com
pany has alw

ays been in and your tax rate does not change
significantly.

•
Y

E
S, if the projects are in entirely different types of businesses or if the

tax rate is significantly different.
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A
nalyzing F

inancial S
ervice F

irm
s

T
he interest coverage ratios/ratings relationship is likely to be different

for financial service firm
s.

T
he definition of debt is m

essy for financial service firm
s. In general,

using all debt for a financial service firm
 w

ill lead to high debt ratios.
U

se only interest-bearing long term
 debt in calculating debt ratios.

T
he effect of ratings drops w

ill be m
uch m

ore negative for financial
service firm

s.

T
here are likely to regulatory constraints on capital
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Interest C
overage ratios, ratings and O

perating
incom

e

Interest C
overage R

atio
R

ating is
S

pread is
O

perating Incom
e D

ecline

<
 0.05

D
10.00%

-50.00%

0.05 - 0.10
C

7.50%
-40.00%

0.10 - 0.20
C

C
6.00%

-40.00%

0.20 - 0.30
C

C
C

5.00%
-40.00%

0.30 - 0.40
B

-
4.25%

-25.00%

0.40 - 0.50
B

3.25%
-20.00%

0.50 - 0.60
B

+
2.50%

-20.00%

0.60 - 0.80
B

B
2.00%

-20.00%

0.80 - 1.00
B

B
B

1.50%
-20.00%

1.00 - 1.50
A

-
1.25%

-17.50%

1.50 - 2.00
A

1.00%
-15.00%

2.00 - 2.50
A

+
0.80%

-10.00%

2.50 - 3.00
A

A
0.50%

-5.00%

>
 3.00

A
A

A
0.20%

0.00%
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D
eutsche B

ank: O
ptim

al C
apital S

tructure

D
ebt

R
atio

C
ost of

E
quity

C
ost of D

ebt
W

A
C

C
F

irm
 V

alue

0%
10.13%

4.24%
10.13%

D
M

 124,288.85

10%
10.29%

4.24%
9.69%

D
M

 132,558.74

20%
10.49%

4.24%
9.24%

D
M

 142,007.59

30%
10.75%

4.24%
8.80%

D
M

 152,906.88

40%
11.10%

4.24%
8.35%

D
M

 165,618.31

50%
11.58%

4.24%
7.91%

D
M

 165,750.19

60%
12.30%

4.40%
7.56%

D
M

 162,307.44

70%
13.51%

4.57%
7.25%

D
M

 157,070.00

80%
15.92%

4.68%
6.92%

D
M

 151,422.87

90%
25.69%

6.24%
8.19%

D
M

 30,083.27
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A
nalyzing C

om
panies after A

bnorm
al Y

ears

T
he operating incom

e that should be used to arrive at an optim
al debt

ratio is a “norm
alized” operating incom

e

A
 norm

alized operating incom
e is the incom

e that this firm
 w

ould
m

ake in a norm
al year.

•
For a cyclical firm

, this m
ay m

ean using the average operating incom
e

over an econom
ic cycle rather than the latest year’s incom

e

•
For a firm

 w
hich has had an exceptionally bad or good year (due to som

e
firm

-specific event), this m
ay m

ean using industry average returns on
capital to arrive at an optim

al or looking at past years

•
For any firm

, this w
ill m

ean not counting one tim
e charges or profits
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A
nalyzing A

racruz C
ellulose’s O

ptim
al D

ebt
R

atio

In 1996, A
racruz had earnings before interest and taxes of only 15

m
illion B

R
, and claim

ed depreciation of 190 m
illion B

r. C
apital

expenditures am
ounted to 250 m

illion B
R

.

A
racruz had debt outstanding of 1520 m

illion B
R

. W
hile the nom

inal
rate on this debt, especially the portion that is in B

razilian R
eal, is

high, w
e w

ill continue to do the analysis in real term
s, and use a

current real cost of debt of 5.5%
, w

hich is based upon a real riskfree
rate of 5%

 and a default spread of 0.5%
.

T
he corporate tax rate in B

razil is estim
ated to be 32%

.

A
racruz had 976.10 m

illion shares outstanding, trading 2.05 B
R

 per
share. T

he beta of the stock is estim
ated, using com

parable firm
s, to be

0.71.



A
sw

ath D
am

odaran
68

S
etting up for the A

nalysis

C
urrent C

ost of C
apital

C
urrent C

ost of E
quity =

 5%
 +

 0.71 (7.5%
) =

 10.33%

M
arket V

alue of E
quity =

 2.05 B
R

 * 976.1 =
 2,001 m

illion B
R

C
urrent C

ost of C
apital

=
 10.33%

 (2001/(2001+
1520)) +

 5.5%
 (1-.32) (1520/(2001+

1520) =
 7.48%

1996 w
as a poor year for A

racruz, both in term
s of revenues and

operating incom
e. In 1995, A

racruz had earnings before interest and
taxes of 271 m

illion B
R

. W
e w

ill use this as our norm
alized E

B
IT

.
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A
racruz’s O

ptim
al D

ebt R
atio

D
ebt 

B
eta

C
ost of

R
ating

C
ost of

A
T

 C
ost

C
ost of

F
irm

 V
alue

R
atio

E
quity

D
ebt

of D
ebt

C
apital

0.00%
0.47

8.51%
A

A
A

5.20%
3.54%

8.51%
2,720 B

R

10.00%
0.50

8.78%
A

A
A

5.20%
3.54%

8.25%
2,886 B

R

20.00%
0.55

9.11%
A

A
5.50%

3.74%
8.03%

3,042 B
R

30.00%
0.60

9.53%
A

6.00%
4.08%

7.90%
3,148 B

R

40.00%
0.68

10.10%
A

-
6.25%

4.25%
7.76%

3,262 B
R

50.00%
0.79

10.90%
B

B
7.00%

4.76%
7.83%

3,205 B
R

60.00%
0.95

12.09%
B

-
9.25%

6.29%
8.61%

2,660 B
R

70.00%
1.21

14.08%
C

C
C

10.00%
6.80%

8.98%
2,458 B

R

80.00%
1.76

18.23%
C

C
C

10.00%
6.92%

9.18%
2,362 B

R

90.00%
3.53

31.46%
C

C
C

10.00%
7.26%

9.68%
2,149 B

R
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A
nalyzing a P

rivate F
irm

T
he approach rem

ains the sam
e w

ith im
portant caveats

•
It is far m

ore difficult estim
ating firm

 value, since the equity and the debt
of private firm

s do not trade

•
M

ost private firm
s are not rated.

•
If the cost of equity is based upon the m

arket beta, it is possible that w
e

m
ight be overstating the optim

al debt ratio, since private firm
 ow

ners
often consider all risk.
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E
stim

ating the O
ptim

al D
ebt R

atio for a P
rivate

B
ookstore

A
djusted E

B
IT

 
=

 E
B

IT
 +

 Im
puted Interest on O

p. L
ease E

xp.

=
 $ 2,000,000 +

 $ 252,000 =
 $ 2,252,000

W
hile B

ookscape has no debt outstanding, the present value of the
operating lease expenses of $ 3.36 m

illion is considered as debt.

T
o estim

ate the m
arket value of equity, w

e use a m
ultiple of 22.41

tim
es of net incom

e. T
his m

ultiple is the average m
ultiple at w

hich
com

parable firm
s w

hich are publicly traded are valued.

 E
stim

ated M
arket V

alue of E
quity =

 N
et Incom

e * A
verage PE

 
=

 1,160,000* 22.41 =
 26,000,000

T
he interest rates at different levels of debt w

ill be estim
ated based

upon a “synthetic” bond rating. T
his rating w

ill be assessed using
interest coverage ratios for sm

all firm
s w

hich are rated by S&
P.
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Interest C
overage R

atios, S
preads and

R
atings: S

m
all F

irm
s

Interest C
overage R

atio
R

ating
Spread over T

 B
ond R

ate

> 12.5
A

A
A

0.20%

9.50-12.50
A

A
0.50%

7.5 - 9.5
A

+
0.80%

6.0 - 7.5
A

1.00%

4.5 - 6.0
A

-
1.25%

3.5 - 4.5
B

B
B

1.50%

3.0 - 3.5
B

B
2.00%

2.5 - 3.0
B

+
2.50%

2.0 - 2.5
B

3.25%

1.5 - 2.0
B

-
4.25%

1.25 - 1.5
C

C
C

5.00%

0.8 - 1.25
C

C
6.00%

0.5 - 0.8
C

7.50%

< 0.5
D

10.00%
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O
ptim

al D
ebt R

atio for B
ookscape

D
ebt R

atio
B

eta
C

ost of E
quity

B
ond R

ating
Interest R

ate
A

T
 C

ost of D
ebt

C
ost of C

apital
Firm

 V
alue

0%
1.03

12.65%
A

A
7.50%

4.35%
12.65%

$26,781
10%

1.09
13.01%

A
A

7.50%
4.35%

12.15%
$29,112

20%
1.18

13.47%
B

B
B

8.50%
4.93%

11.76%
$31,182

30%
1.28

14.05%
B

+
9.50%

5.51%
11.49%

$32,803
40%

1.42
14.83%

B
-

11.25%
6.53%

11.51%
$32,679

50%
1.62

15.93%
C

C
13.00%

7.54%
11.73%

$31,341
60%

1.97
17.84%

C
C

13.00%
7.96%

11.91%
$30,333

70%
2.71

21.91%
C

14.50%
10.18%

13.70%
$22,891

80%
4.07

29.36%
C

14.50%
10.72%

14.45%
$20,703

90%
8.13

51.72%
C

14.50%
11.14%

15.20%
$18,872
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D
eterm

inants of O
ptim

al D
ebt R

atios

Firm
 Specific Factors

•
1. T

ax R
ate

•
H

igher tax rates
- - >

 H
igher O

ptim
al D

ebt R
atio

•
L

ow
er tax rates

- - >
 L

ow
er O

ptim
al D

ebt R
atio

•
2. Pre-T

ax R
eturns on Firm

 =
 (O

perating Incom
e) / M

V
 of Firm

•
H

igher Pre-tax R
eturns

- - >
 H

igher O
ptim

al D
ebt R

atio

•
L

ow
er Pre-tax R

eturns
- - >

 L
ow

er O
ptim

al D
ebt R

atio

•
3. V

ariance in E
arnings  [ Show

s up w
hen you do 'w

hat if' analysis]

•
H

igher V
ariance 

- - >
 L

ow
er O

ptim
al D

ebt R
atio

•
L

ow
er V

ariance
- - >

 H
igher O

ptim
al D

ebt R
atio

M
acro-E

conom
ic Factors

•
1. D

efault Spreads
H

igher
- - >

 L
ow

er O
ptim

al D
ebt R

atio

L
ow

er
- - >

 H
igher O

ptim
al D

ebt R
atio
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�
 

A
pplication T

est: Y
our firm

’s optim
al

financing m
ix

U
sing the optim

al capital structure spreadsheet provided:
•

E
stim

ate the optim
al debt ratio for your firm

•
E

stim
ate the new

 cost of capital at the optim
al

•
E

stim
ate the effect of the change in the cost of capital on firm

 value

•
E

stim
ate the effect on the stock price

In term
s of the m

echanics, w
hat w

ould you need to do to get to the
optim

al im
m

ediately?
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T
he A

P
V

 A
pproach to O

ptim
al C

apital
S

tructure

In the adjusted present value approach, the value of the firm
 is w

ritten
as the sum

 of the value of the firm
 w

ithout debt (the unlevered firm
)

and the effect of debt on firm
 value

Firm
 V

alue =
 U

nlevered Firm
 V

alue +
 (T

ax B
enefits of D

ebt -
E

xpected B
ankruptcy C

ost from
 the D

ebt)

T
he optim

al dollar debt level is the one that m
axim

izes firm
 value
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Im
plem

enting the A
P

V
 A

pproach

Step 1: E
stim

ate the unlevered firm
 value. T

his can be done in one of
tw

o w
ays:

•
E

stim
ating the unlevered beta, a cost of equity based upon the unlevered

beta and valuing the firm
 using this cost of equity (w

hich w
ill also be the

cost of capital, w
ith an unlevered firm

)

•
A

lternatively, U
nlevered Firm

 V
alue =

 C
urrent M

arket V
alue of Firm

 -
T

ax B
enefits of D

ebt (C
urrent) +

 E
xpected B

ankruptcy cost from
 D

ebt

Step 2: E
stim

ate the tax benefits at different levels of debt. T
he

sim
plest assum

ption to m
ake is that the savings are perpetual, in w

hich
case
•

T
ax benefits =

 D
ollar D

ebt * T
ax R

ate

Step 3: E
stim

ate a probability of bankruptcy at each debt level, and
m

ultiply by the cost of bankruptcy (including both direct and indirect
costs) to estim

ate the expected bankruptcy cost.
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E
stim

ating E
xpected B

ankruptcy C
ost

Probability of B
ankruptcy

•
E

stim
ate the synthetic rating that the firm

 w
ill have at each level of debt

•
E

stim
ate the probability that the firm

 w
ill go bankrupt over tim

e, at that
level of debt (U

se studies that have estim
ated the em

pirical probabilities
of this occurring over tim

e - A
ltm

an does an update every year)

C
ost of B

ankruptcy
•

T
he direct bankruptcy cost is the easier com

ponent. It is generally
betw

een 5-10%
 of firm

 value, based upon em
pirical studies

•
T

he indirect bankruptcy cost is m
uch tougher. It should be higher for

sectors w
here operating incom

e is affected significantly by default risk
(like airlines) and low

er for sectors w
here it is not (like groceries)
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R
atings and D

efault P
robabilities

R
ating

D
efault R

isk
A

A
A

0.01%

A
A

0.28%

A
+

0.40%

A
0.53%

A
-

1.41%

B
B

B
2.30%

B
B

12.20%

B
+

19.28%

B
26.36%

B
-

32.50%

C
C

C
46.61%

C
C

52.50%

C
60%

D
75%
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D
isney: E

stim
ating U

nlevered F
irm

 V
alue

C
urrent V

alue of the Firm
 =

50,888 +
 11,180

 =
$62,068 

 - T
ax B

enefit on C
urrent D

ebt =
 11,180 * .36 

=
$4,025 

 +
 E

xpected B
ankruptcy C

ost =
 0.28%

 of .25*(62,068-4025) =
$41 

U
nlevered V

alue of Firm
 =

$58,084

C
ost of B

ankruptcy for D
isney =

 25%
 of firm

 value

Probability of B
ankruptcy =

 0.28%
, based on firm

’s current rating

T
ax R

ate =
 36%

M
arket V

alue of E
quity =

 $ 50,888

M
arket V

alue of D
ebt =

 $ 11,180
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D
isney: A

P
V

 at D
ebt R

atios

D
/

$ D
ebt

T
ax R

ate
U

nlevered 
T

ax 
R

ating
Prob.

E
xp

V
alue of

(D
+

E
)

Firm
 V

alue
B

enefit
D

efault
B

k C
st

Firm

0%
$0 

36.00%
$58,084 

$0 
A

A
A

0.01%
$2 

$58,083 

10%
$6,207 

36.00%
$58,084 

$2,234 
A

A
A

0.01%
$2 

$60,317 

20%
$12,414 

36.00%
$58,084 

$4,469 
A

+
0.40%

$62 
$62,491 

30%
$18,621 

36.00%
$58,084 

$6,703 
A

-
1.41%

$219 
$64,569 

40%
$24,827 

36.00%
$58,084 

$8,938 
B

B
12.20%

$1,893 
$65,129 

50%
$31,034 

36.00%
$58,084 

$11,172 B
26.36%

$4,090 
$65,166 

60%
$37,241 

36.00%
$58,084 

$13,407 C
C

C
50.00%

$7,759 
$63,732 

70%
$43,448 

36.00%
$58,084 

$15,641 C
C

C
50.00%

$7,759 
$65,967 

80%
$49,655 

33.59%
$58,084 

$16,677 C
C

C
50.00%

$7,759 
$67,003 

90%
$55,862 

27.56%
$58,084 

$15,394 C
C

65.00%
$10,086 $63,392

E
xp. B

k. C
st: E

xpected B
ankruptcy cost
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 R
elative A

nalysis

I. Industry A
verage w

ith Subjective A
djustm

ents

T
he “safest” place for any firm

 to be is close to the industry average

Subjective adjustm
ents can be  m

ade to these averages to arrive at the
right debt ratio.
•

H
igher tax rates ->

 H
igher debt ratios (T

ax benefits)

•
L

ow
er insider ow

nership ->
 H

igher debt ratios (G
reater discipline)

•
M

ore stable incom
e ->

 H
igher debt ratios (L

ow
er bankruptcy costs)

•
M

ore intangible assets ->
 L

ow
er debt ratios (M

ore agency problem
s)
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D
isney’s C

om
parables

C
o
m

p
a
n
y N

a
m

e
M

a
rke

t D
e

b
t R

a
tio

B
o

o
k D

e
b

t R
a

tio
D

isn
e

y (W
a

lt)
1

8
.1

9
%

4
3

.4
1

%
T

im
e

 W
a

rn
e

r
2

9
.3

9
%

6
8

.3
4

%
W

e
stin

g
h

o
u

se
 E

le
ctric

2
6

.9
8

%
5

1
.9

7
%

V
ia

co
m

 In
c. 'A

'
4

8
.1

4
%

4
6

.5
4

%
G

a
ylo

rd
 E

n
te

rta
in

m
. 'A

'
1

3
.9

2
%

4
1

.4
7

%
B

e
lo

 (A
.H

.) 'A
' C

o
rp

.
2

3
.3

4
%

6
3

.0
4

%
E

ve
rg

re
e

n
 M

e
d

ia
 'A

'
1

6
.7

7
%

3
9

.4
5

%
T

e
le

-C
o

m
m

u
n

ica
tio

n
s In

tl In
c

2
3

.2
8

%
3

4
.6

0
%

K
in

g
 W

o
rld

 P
ro

d
u

ctio
n

s
0

.0
0

%
0

.0
0

%
Ja

co
r C

o
m

m
u

n
ica

tio
n

s
3

0
.9

1
%

5
7

.9
1

%
L

IN
 T

e
le

visio
n

1
9

.4
8

%
7

1
.6

6
%

R
egal C

inem
as

4
.5

3
%

1
5

.2
4

%
W

e
stw

o
o

d
 O

n
e

1
1

.4
0

%
6

0
.0

3
%

U
n

ite
d

 T
e

le
visio

n
4

.5
1

%
1

5
.1

1
%

A
v

e
ra

g
e

 
o

f 
L

a
rg

e
 

F
irm

s
1

9
.3

4
%

4
3

.4
8

%
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II. R
egression M

ethodology

Step 1: R
un a regression of debt ratios on proxies for benefits and

costs. For exam
ple,

D
E

B
T

 R
A

T
IO

 =
 a +

 b (T
A

X
 R

A
T

E
) +

 c (E
A

R
N

IN
G

S
V

A
R

IA
B

IL
IT

Y
) +

 d (E
B

IT
D

A
/Firm

 V
alue)

Step 2: E
stim

ate the proxies for the firm
 under consideration. Plugging

into the crosssectional regression, w
e can obtain an estim

ate of
predicted debt ratio.

Step 3: C
om

pare the actual debt ratio to the predicted debt ratio.
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A
pplying the R

egression M
ethodology:

E
ntertainm

ent F
irm

s

U
sing a sam

ple of 50 entertainm
ent firm

s, w
e arrived at the follow

ing
regression:

D
ebt R

atio =
 - 0.1067 +

 0.69 T
ax R

ate+
 0.61 E

B
IT

D
A

/V
alue- 0.07 σ

O
I

(0.90)
(2.58)

(2.21)
(0.60)

T
he R

 squared of the regression is 27.16%
. T

his regression can be
used to arrive at a predicted value for D

isney of:

Predicted D
ebt R

atio =
 - 0.1067 +

 0.69 (.4358) +
 0.61 (.0837) - 0.07

(.2257) =
 .2314

B
ased upon the capital structure of other firm

s in the entertainm
ent

industry, D
isney should have a m

arket value debt ratio of 23.14%
.



A
sw

ath D
am

odaran
86

 C
ross S

ectional R
egression: 1996 D

ata

U
sing 1996 data for 2929 firm

s listed on the N
Y

SE
, A

M
E

X
 and

N
A

SD
A

Q
 data bases. T

he regression provides the follow
ing results –

D
FR

 
=

0.1906- 0.0552 PR
V

A
R

  -.1340 C
L

SH
 - 0.3105 C

PX
FR

 +
 0.1447 FC

P

(37.97a)  (2.20a)
            (6.58a)

(8.52a)
         (12.53a)

w
here,

D
FR

 
=

 D
ebt / ( D

ebt +
 M

arket V
alue of E

quity)

PR
V

A
R

 
=

 V
ariance in Firm

 V
alue

C
L

SH
 

=
 C

losely held shares as a percent of outstanding shares

C
PX

FR
 

=
 C

apital E
xpenditures / B

ook V
alue of C

apital

FC
P

=
 Free C

ash Flow
 to Firm

 / M
arket V

alue of E
quity

W
hile the coefficients all have the right sign and are statistically

significant, the regression itself has an R
-squared of only 13.57%

.
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A
n A

ggregated R
egression

O
ne w

ay to im
prove the predictive pow

er of the regression is to
aggregate the data first and then do the regression. T

o illustrate w
ith

the 1994 data, the firm
s are aggregated into tw

o-digit SIC
 codes, and

the sam
e regression is re-run.

D
FR

 =
0.2370- 0.1854 PR

V
A

R
 +

.1407 C
L

SH
 +

 1.3959 C
PX

F -.6483 FC
P

(6.06a)   (1.96b)
          (1.05a)

     (5.73a)
(3.89a)

T
he R

 squared of this regression is 42.47%
.

D
ata Source: For the latest regression, go to updated data on m

y w
eb site

and click on the debt regression.
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A
pplying the R

egression

 L
ets check w

hether w
e can use this regression. D

isney  had the follow
ing values

for these inputs in 1996. E
stim

ate the optim
al debt ratio using the debt

regression.
V

ariance in Firm
 V

alue =
 .04

C
losely held shares as percent of shares outstanding =

 4%
 (.04)

C
apital E

xpenditures as fraction of firm
 value =

 6.00%
(.06)

Free C
ash Flow

 as percent of E
quity V

alue =
 3%

 (.03)

O
ptim

al D
ebt R

atio
=

0.2370- 0.1854 (     ) +
.1407 (    ) +

 1.3959(     ) -.6483 (     )
W

hat does this optim
al debt ratio tell you?

 W
hy m

ight it be different from
 the optim

al calculated using the w
eighted average

cost of capital?
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A
 F

ram
ew

ork for G
etting to the O

ptim
al

Is the actual debt ratio greater than or lesser than the optim
al debt ratio?

A
ctual >

 O
ptim

al
O

verlevered
A

ctual <
 O

ptim
al

U
nderlevered

Is the firm
 under bankruptcy threat?

Is the firm
 a takeover target?

Y
es

N
o

R
educe D

ebt quickly
1. E

quity for D
ebt sw

ap
2. S

ell A
ssets; use cash

to pay off debt
3. R

enegotiate w
ith lenders

D
oes the firm

 have good 
projects?
R

O
E

 >
 C

ost of E
quity

R
O

C
 >

 C
ost of C

apital

Y
es

T
ake good projects w

ith
new

 equity or w
ith retained

earnings.

N
o

1. P
ay off debt w

ith retained
earnings.
2. R

educe or elim
inate dividends.

3. Issue new
 equity and pay off 

debt.

Y
es

N
o

D
oes the firm

 have good 
projects?
R

O
E

 >
 C

ost of E
quity

R
O

C
 >

 C
ost of C

apital

Y
es

T
ake good projects w

ith
debt.

N
o

D
o your stockholders like

dividends?

Y
es

P
ay D

ividends
N

o
B

uy back stock

Increase leverage
quickly
1. D

ebt/E
quity sw

aps
2. B

orrow
 m

oney&
buy shares.
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D
isney: A

pplying the F
ram

ew
ork

Is the actual debt ratio greater than or lesser than the optim
al debt ratio?

A
ctual >

 O
ptim

al
O

verlevered
A

ctu
al < O

p
tim

al
U

n
d

erlevered

Is the firm
 under bankruptcy threat?

Is the firm
 a takeover target?

Y
es

N
o

R
educe D

ebt quickly
1. E

quity for D
ebt sw

ap
2. S

ell A
ssets; use cash

to pay off debt
3. R

enegotiate w
ith lenders

D
oes the firm

 have good 
projects?
R

O
E

 >
 C

ost of E
quity

R
O

C
 >

 C
ost of C

apital

Y
es

T
ake good projects w

ith
new

 equity or w
ith retained

earnings.

N
o

1. P
ay off debt w

ith retained
earnings.
2. R

educe or elim
inate dividends.

3. Issue new
 equity and pay off 

debt.

Y
es

N
o

D
oes the firm

 have good 
projects?
R

O
E

 >
 C

ost of E
quity

R
O

C
 >

 C
ost of C

apital

Y
es

T
ake good projects w

ith
debt.

N
o

D
o your stockholders like

dividends?

Y
es

P
ay D

ividends
N

o
B

uy back stock

Increase leverage
quickly
1. D

ebt/E
quity sw

aps
2. B

orrow
 m

oney&
buy shares.
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�
 

A
pplication T

est: G
etting to the O

ptim
al

B
ased upon your analysis of both the firm

’s capital structure and
investm

ent record, w
hat path w

ould you m
ap out for the firm

?

Im
m

ediate change in leverage

G
radual change in leverage

N
o change in leverage

W
ould you recom

m
end that the firm

 change its financing m
ix by

Paying off debt/B
uying back equity

T
ake projects w

ith equity/debt
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D
esigning D

ebt: T
he F

undam
ental P

rinciple

T
he objective in designing debt is to m

ake the cash flow
s on debt

m
atch up as closely as possible w

ith the cash flow
s that the firm

 m
akes

on its assets.

B
y doing so, w

e reduce our risk of default, increase debt capacity and
increase firm

 value.
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F
irm

 w
ith m

ism
atched debt

F
irm

 V
alue

V
alue of D

ebt
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F
irm

 w
ith m

atched D
ebt

F
irm

 V
alue

V
a

lu
e

 o
f D

e
b

t
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D
esign the perfect financing instrum

ent

T
he perfect financing instrum

ent w
ill

•
H

ave all of the tax advantages of debt

•
W

hile preserving the flexibility offered by equity

D
uration

C
urrency

E
ffect of Inflation

U
ncertainty about Future

G
row

th Patterns
C

yclicality &
O

ther E
ffects

D
efine D

ebt
C

haracteristics

D
uration/

M
aturit y

C
urrency

M
ix

F
ixed vs. F

loating R
ate

* M
ore floating rate 

- if C
F m

ove w
ith 

inflation
- w

ith greater uncertainty 
on future

Straight versus
C

onvertible
- C

onvertible if
cash flow

s low
 

now
 but high

exp. grow
th

Special F
eatures

on D
ebt

- O
ptions to m

ake 
cash flow

s on debt 
m

atch cash flow
s 

on assets

Start w
ith the 

C
ash F

low
s

on A
ssets/

P
rojects

C
om

m
odity B

onds
C

atastrophe N
otes

D
esign debt to have cash flow

s that m
atch up to cash flow

s on the assets financed
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E
nsuring that you have not crossed the line

draw
n by the tax code

A
ll of this design w

ork is lost, how
ever, if the security that you have

designed does not deliver the tax benefits.

In addition, there m
ay be a trade off betw

een m
ism

atching debt and
getting greater tax benefits.

O
verlay tax

preferences

D
eductibility of cash flow

s
for tax purposes

D
ifferences in tax rates

across different locales

If tax advantages are large enough, you m
ight override results of previous step

Z
ero C

oupons
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W
hile keeping equity research analysts, ratings

agencies and regulators applauding

R
atings agencies w

ant com
panies to issue equity, since it m

akes them
safer. E

quity research analysts w
ant them

 not to issue equity because it
dilutes earnings per share. R

egulatory authorities w
ant to ensure that

you m
eet their requirem

ents in term
s of capital ratios (usually book

value). Financing that leaves all three groups happy is nirvana.

C
onsider 

ratings agency
&

 analyst concerns

A
nalyst C

oncerns
- E

ffect on E
PS

- V
alue relative to com

parables

R
atings A

gency
- E

ffect on R
atios

- R
atios relative to com

parables

R
egulatory C

oncerns
- M

easures used

C
an securities be designed that can m

ake these different entities happy?

O
perating L

eases
M

IPs
Surplus N

otes
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D
ebt or E

quity: T
he S

trange C
ase of T

rust
P

referred

T
rust preferred stock has
•

A
 fixed dividend paym

ent, specified at the tim
e of the issue

•
T

hat is tax deductible

•
A

nd failing to m
ake the paym

ent can cause ? (C
an it cause default?)

W
hen trust preferred w

as first created, ratings agencies treated it as
equity. A

s they have becom
e m

ore savvy, ratings agencies have started
giving firm

s only partial equity credit for trust preferred.
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D
ebt, E

quity and Q
uasi E

quity

A
ssum

ing that trust preferred stock gets treated as equity by ratings
agencies, w

hich of the follow
ing firm

s is the m
ost appropriate firm

 to
be issuing it?

A
 firm

 that is under levered, but has a rating constraint that w
ould be

violated if it m
oved to its optim

al

A
 firm

 that is over levered that is unable to issue debt because of the
rating agency concerns.
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S
oothe bondholder fears

T
here are som

e firm
s that face skepticism

 from
 bondholders w

hen they
go out to raise debt, because
•

O
f their past history of defaults or other actions

•
T

hey are sm
all firm

s w
ithout any borrow

ing history

B
ondholders tend to dem

and m
uch higher interest rates from

 these
firm

s to reflect these concerns.

F
actor in agency

conflicts betw
een stock

and bond holders

O
bservability of C

ash Flow
s

by L
enders

- L
ess observable cash flow

s 
lead to m

ore  conflicts

T
ype of A

ssets financed
- T

angible and liquid assets 
create less agency problem

s
E

xisting D
ebt covenants

- R
estrictions on Financing

If agency problem
s are substantial, consider issuing convertible bonds

C
onvertibiles

Puttable B
onds

R
ating Sensitive

N
otes

L
Y

O
N

s
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A
nd do not lock in m

arket m
istakes that w

ork
against you

R
atings agencies can som

etim
es under rate a firm

, and m
arkets can

under price a firm
’s stock or bonds. If this occurs, firm

s should not
lock in these m

istakes by issuing securities for the long term
. In

particular,
•

Issuing equity or equity based products (including convertibles), w
hen

equity is under priced transfers w
ealth from

 existing stockholders to the
new

 stockholders

•
Issuing long term

 debt w
hen a firm

 is under rated locks in rates at levels
that are far too high, given the firm

’s default risk.

W
hat is the solution

•
If you need to use equity?

•
If you need to use debt?
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D
esigning D

ebt: B
ringing it all together

D
uration

C
urrency

E
ffect of Inflation

U
ncertainty about Future

G
row

th Patterns
C

yclicality &
O

ther E
ffects

D
efine D

ebt
C

haracteristics
D

uration/
M

aturity
C

urrency
M

ix

F
ixed vs. F

loating R
ate

* M
ore floating rate 

- if C
F m

ove w
ith 

inflation
- w

ith greater uncertainty 
on future

Straight versus
C

onvertible
- C

onvertible if
cash flow

s low
 

now
 but high

exp. grow
th

Special F
eatures

on D
ebt

- O
ptions to m

ake 
cash flow

s on debt 
m

atch cash flow
s 

on assets

Start w
ith the 

C
ash F

low
s

on A
ssets/

P
rojects

O
verlay tax

preferences
D

eductibility of cash flow
s

for tax purposes
D

ifferences in tax rates
across different locales

C
onsider 

ratings agency
&

 analyst concerns
A

nalyst C
oncerns

- E
ffect on E

PS
- V

alue relative to com
parables

R
atings A

gency
- E

ffect on R
atios

- R
atios relative to com

parables

R
egulatory C

oncerns
- M

easures used

F
actor in agency

conflicts betw
een stock

and bond holders

O
bservability of C

ash Flow
s

by L
enders

- L
ess observable cash flow

s 
lead to m

ore  conflicts

T
ype of A

ssets financed
- T

angible and liquid assets 
create less agency problem

s
E

xisting D
ebt covenants

- R
estrictions on Financing

C
onsider Inform

ation 
A

sym
m

etries
U

ncertainty about Future C
ashflow

s
- W

hen there is m
ore uncertainty, it

m
ay be better to use short term

 debt

C
redibility &

 Q
uality  of the Firm

- Firm
s w

ith credibility problem
s

w
ill issue m

ore short term
 debt

If agency problem
s are substantial, consider issuing convertible bonds

C
an securities be designed that can m

ake these different entities happy?

If tax advantages are large enough, you m
ight override results of previous step

Z
ero C

oupons

O
perating L

eases
M

IPs
Surplus N

otes

C
onvertibiles

Puttable B
onds

R
ating Sensitive

N
otes

L
Y

O
N

s

C
om

m
odity B

onds
C

atastrophe N
otes

D
esign debt to have cash flow

s that m
atch up to cash flow

s on the assets financed
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A
pproaches for evaluating A

sset C
ash F

low
s

I. Intuitive A
pproach

•
A

re the projects typically long term
 or short term

? W
hat is the cash flow

pattern on projects?

•
H

ow
 m

uch grow
th potential does the firm

 have relative to current
projects?

•
H

ow
 cyclical are the cash flow

s? W
hat specific factors determ

ine the cash
flow

s on projects?

II. Project C
ash Flow

 A
pproach

•
Project cash flow

s on a typical project for the firm

•
D

o scenario analyses on these cash flow
s, based upon different m

acro
econom

ic scenarios

III. H
istorical D

ata
•

O
perating C

ash Flow
s

•
Firm

 V
alue
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C
om

ing up w
ith the financing details: Intuitive

A
pproach

B
usiness

P
roject C

ash F
low

 C
haracteristics

T
ype of F

inancing

C
reative

C
ontent

P
rojects are likely to

1. be short term

2. have cash outflow
s are prim

arily in dollars (but cash inflow
s

could have a substantial foreign currency com
ponent

3. have net cash flow
s w

hich are heavily driven by w
hether the

m
ovie or T

.V
 series is a “hit”

D
ebt should be

1. short term

2. prim
arily dollar

3. if possible, tied to the

success of m
ovies.

R
etailing

P
rojects are likely to be

1. m
edium

 term
 (tied to store life)

2. prim
arily in dollars (m

ost in U
S still)

3. cyclical

D
ebt should be in the form

of operating leases.

B
roadcasting

P
rojects are likely to be

1. short term

2. prim
arily in dollars, though foreign com

ponent is grow
ing

3. driven by advertising revenues and show
 success

D
ebt should be

1. short term

2. prim
arily dollar debt

3. if possible, linked to

netw
ork ratings.
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F
inancing D

etails: O
ther D

ivisions

T
hem

e P
arks

P
rojects are likely to be

1. very long term

2. prim
arily in dollars, but a significant proportion of revenues

com
e from

 foreign tourists.

3. affected by success of m
ovie and broadcasting divisions.

D
ebt should be

1. long term

2. m
ix of currencies, based

upon tourist m
ake up.

R
eal E

state
P

rojects are likely to be

1. long term

2. prim
arily in dollars.

3. affected by real estate values in the area

D
ebt should be

1. long term

2. dollars

3. real-estate linked

(M
ortgage B

onds)
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�
  A

pplication T
est: C

hoosing your F
inancing

T
ype

B
ased upon the business that your firm

 is in, and the typical
investm

ents that it m
akes, w

hat kind of financing w
ould you expect

your firm
 to use in term

s of
•

D
uration (long term

 or short term
)

•
C

urrency

•
Fixed or Floating rate

•
Straight or C

onvertible
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II. Q
U

A
N

T
IT

A
T

IV
E

 A
P

P
R

O
A

C
H

1. O
perating C

ash Flow
s

•
 T

he question of how
 sensitive a firm

’s asset cash flow
s are to a variety of

factors, such as interest rates, inflation, currency rates and the econom
y,

can be directly tested by regressing changes in the operating incom
e

against changes in these variables.

•
C

hange in O
perating Incom

e(t)=
 a +

 b  C
hange in M

acro E
conom

ic
V

ariable(t)

•
T

his analysis is useful in determ
ining the coupon/interest paym

ent
structure of the debt.

2. Firm
 V

alue
•

T
he firm

 value is clearly a function of the level of operating incom
e, but it

also incorporates other factors such as expected grow
th &

 cost of capital.

•
T

he firm
 value analysis is useful in determ

ining the overall structure of
the debt, particularly m

aturity.
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T
he H

istorical D
ata

Y
ear

Firm
 V

alue
%

 C
hange

O
perating Incom

e
%

 C
hange

1981
1,707

$      
119.35

$                 
1982

2,108
$      

23.46%
141.39

$                 
18.46%

1983
1,817

$      
-13.82%

133.87
$                 

-5.32%
1984

2,024
$      

11.4%
142.60

$                 
6.5%

1985
3,655

$      
80.6%

205.60
$                 

44.2%
1986

5,631
$      

54.1%
280.58

$                 
36.5%

1987
8,371

$      
48.7%

707.00
$                 

152.0%
1988

9,195
$      

9.8%
789.00

$                 
11.6%

1989
16,015

$    
74.2%

1,109.00
$              

40.6%
1990

14,963
$    

-6.6%
1,287.00

$              
16.1%

1991
17,122

$    
14.4%

1,004.00
$              

-22.0%
1992

24,771
$    

44.7%
1,287.00

$              
28.2%

1993
25,212

$    
1.8%

1,560.00
$              

21.2%
1994

26,506
$    

5.1%
1,804.00

$              
15.6%

1995
33,858

$    
27.7%

2,262.00
$              

25.4%
1996

39,561
$    

16.8%
3,024.00

$              
33.7%
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T
he M

acroeconom
ic D

ata

Long Bond Rateange in Interest R
Real GNP

GNP Growth
W

eighted DollaChange in DollaInflation Rate
Change in Inflat

13.98%
3854

115.65
8.90%

10.47%
-3.51%

3792
-1.6%

123.14
6.48%

3.80%
-5.10%

11.80%
1.33%

4047
6.7%

128.65
4.47%

3.80%
0.00%

11.51%
-0.29%

4216
4.2%

138.89
8.0%

4.00%
0.20%

8.99%
-2.52%

4350
3.2%

125.95
-9.3%

3.80%
-0.20%

7.22%
-1.77%

4431
1.9%

112.89
-10.4%

1.20%
-2.60%

8.86%
1.64%

4633
4.6%

95.88
-15.1%

4.40%
3.20%

9.14%
0.28%

4789
3.4%

95.32
-0.6%

4.40%
0.00%

7.93%
-1.21%

4875
1.8%

102.26
7.3%

4.60%
0.20%

8.07%
0.14%

4895
0.4%

96.25
-5.9%

6.10%
1.50%

6.70%
-1.37%

4894
0.0%

98.82
2.7%

3.10%
-3.00%

6.69%
-0.01%

5061
3.4%

104.58
5.8%

2.90%
-0.20%

5.79%
-0.90%

5219
3.1%

105.22
0.6%

2.70%
-0.20%

7.82%
2.03%

5416
3.8%

98.6
-6.3%

2.70%
0.00%

5.57%
-2.25%

5503
1.6%

95.1
-3.5%

2.50%
-0.20%

6.42%
0.85%

5679
3.2%

101.5
6.7%

3.30%
0.80%
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S
ensitivity to Interest R

ate C
hanges

T
he answ

er to this question is im
portant because it

•
it provides a m

easure of the duration of the firm
’s projects

•
it provides insight into w

hether the firm
 should be using fixed or floating

rate debt.
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F
irm

 V
alue versus Interest R

ate C
hanges

R
egressing changes in firm

 value against changes in interest rates over
this period yields the follow

ing regression –

C
hange in Firm

 V
alue =

 0.22 
- 7.43 ( C

hange in Interest R
ates)

(3.09)
(1.69)

T
 statistics are in brackets.

 C
onclusion: T

he duration (interest rate sensitivity) of D
isney’s asset

values is about 7.43 years. C
onsequently, its debt should have at least

as long a duration.
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R
egression C

onstraints

W
hich of the follow

ing aspects of this regression w
ould bother you the

m
ost?

T
he low

 R
-squared of only 10%

T
he fact that D

isney today is a very different firm
 from

 the firm
captured in the data from

 1981 to 1996

B
oth

N
either
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W
hy the coefficient on the regression is

duration..

T
he duration of a straight bond or loan issued by a com

pany can be
w

ritten in term
s of the coupons (interest paym

ents) on the bond (loan)
and the face value of the bond to be –

H
olding other factors constant, the duration of a bond w

ill increase
w

ith the m
aturity of the bond, and decrease w

ith the coupon rate on the
bond.

D
uration of B

ond =
 dP

/P

dr/r
 =

 

t*
C

oupon

(1
+

r)

N
*

F
ace V

alue

(1
+

r)

C
oupon

(1
+

r)

F
ace V

alue

(1
+

r)

t
t

t=
1

t=
N

N

t
t

t=
1

t=
N

N

∑

∑

+
 

 

+
 

 
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D
uration of a F

irm
’s A

ssets

T
his m

easure of duration can be extended to any asset w
ith expected

cash flow
s on it. T

hus, the duration of a project or asset can be
estim

ated in term
s of the pre-debt operating cash flow

s on that project.

w
here,

C
Ft =

 A
fter-tax operating cash flow

 on the project in year t

T
erm

inal V
alue =

 Salvage V
alue at the end of the project lifetim

e

N
 =

 L
ife of the project

T
he duration of any asset provides a m

easure of the interest rate risk
em

bedded in that asset.

D
uration of P

roject/A
sset =

 dP
V

/P
V

dr/r
 =

 

t*
C

F
(1

+
r)

N
*

T
erm

inal V
alue

(1
+

r)

C
F

(1
+

r)
T

erm
inal V

alue
(1

+
r)

tt
t=1

t=
N

N

t
t

t=1

t=
N

N

∑∑

+
 

 

+
 

 
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D
uration of D

isney T
hem

e P
ark

Y
ear

F
C

F
F

T
erm

inal V
alue

T
otal F

C
F

F
P

V
 of F

C
F

F
P

V
 * t

1
($39,078 B

t)
($

39,078 B
t)

(31,180 B
t)

-31180.4

2
($36,199 B

t)
($

36,199 B
t)

(23,046 B
t)

-46092.4

3
($11,759 B

t)
($

11,759 B
t)

(5,973 B
t)

-17920

4
16,155 B

t
16,155 B

t
6,548 B

t
26193.29

5
21,548 B

t
21,548 B

t
6,969 B

t
34844.55

6
33,109 B

t
33,109 B

t
8,544 B

t
51264.53

7
46,692 B

t
46,692 B

t
9,614 B

t
67299.02

8
58,169 B

t
58,169 B

t
9,557 B

t
76454.39

9
70,423 B

t
838,720 B

t
909,143 B

t
119,182 B

t
1072635

Sum
100,214 B

t
1,233,498

D
uration of the Project = 1,233,498/100,214 =

 12.30 years
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D
uration: C

om
paring A

pproaches

           δP
/δr=

P
ercentage C

hange 
in V

alue for a
percentage change in 
Interest R

ates

Traditional D
uration

M
easures

R
egression:

δP
 =

 a +
 b (δr)

U
ses:

1. P
rojected C

ash F
low

s
A

ssum
es:

1. C
ash F

low
s are unaffected by 

changes in interest rates
2. C

hanges in interest rates are 
sm

all.

U
ses:

1. H
istorical data on changes in 

firm
 value (m

arket) and interest 
rates
A

ssum
es:

1. P
ast project cash flow

s are 
sim

ilar to future project cash 
flow

s.
2. R

elationship betw
een cash 

flow
s and interest rates is 

stable.
3. C

hanges in m
arket value 

reflect changes in the value of 
the firm

.
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O
perating Incom

e versus Interest R
ates

R
egressing changes in operating cash flow

 against changes in interest
rates over this period yields the follow

ing regression –

C
hange in O

perating Incom
e =

 0.31 - 4.99  ( C
hange in Interest R

ates)

(2.90)
(0.78)

•
C

onclusion: D
isney’s operating incom

e, like its firm
 value, has been very

sensitive to interest rates, w
hich confirm

s our conclusion to use long term
debt.

G
enerally speaking, the operating cash flow

s are sm
oothed out m

ore
than the value and hence w

ill exhibit low
er duration that the firm

value.
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S
ensitivity to C

hanges in G
N

P

T
he answ

er to this question is im
portant because

•
it provides insight into w

hether the firm
’s cash flow

s are cyclical and

•
w

hether the cash flow
s on the firm

’s debt should be designed to protect
against cyclical factors.

If the cash flow
s and firm

 value are sensitive to m
ovem

ents in the
econom

y, the firm
 w

ill either have to issue less debt overall, or add
special features to the debt to tie cash flow

s on the debt to the firm
’s

cash flow
s.
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R
egression R

esults

R
egressing changes in firm

 value against changes in the G
N

P over this
period yields the follow

ing regression –

C
hange in Firm

 V
alue =

 0.31 
- 1.71 ( G

N
P G

row
th)

(2.43)
(0.45)

•
 C

onclusion: D
isney is only m

ildly sensitive to cyclical m
ovem

ents in the
econom

y.

R
egressing changes in operating cash flow

 against changes in G
N

P
over this period yields the follow

ing regression –

C
hange in O

perating Incom
e =

 0.17 +
 4.06 ( G

N
P G

row
th)

(1.04)
(0.80)

•
C

onclusion: D
isney’s operating incom

e is slightly m
ore sensitive to the

econom
ic cycle. T

his m
ay be because of the lagged effect of G

N
P grow

th
on operating incom

e.
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S
ensitivity to C

urrency C
hanges

T
he answ

er to this question is im
portant, because

•
it provides a m

easure of how
 sensitive cash flow

s and firm
 value are to

changes in the currency

•
it provides guidance on w

hether the firm
 should issue debt in another

currency that it m
ay be exposed to.

If cash flow
s and firm

 value are sensitive to changes in the dollar, the
firm

 should
•

figure out w
hich currency its cash flow

s are in;

•
and issued som

e debt in that currency
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R
egression R

esults

R
egressing changes in firm

 value against changes in the dollar over
this period yields the follow

ing regression –

C
hange in Firm

 V
alue =

 0.26 
- 1.01 ( C

hange in D
ollar)

(3.46)
(0.98)

•
C

onclusion: D
isney’s value has not been very sensitive to changes in the

dollar over the last 15 years.

R
egressing changes in operating cash flow

 against changes in the
dollar over this period yields the follow

ing regression –

C
hange in O

perating Incom
e =

 0.26 
- 3.03 ( C

hange in D
ollar)

(3.14)
(2.59)

•
 C

onclusion: D
isney’s operating incom

e has been m
uch m

ore significantly
im

pacted by the dollar. A
 stronger dollar seem

s to hurt operating incom
e.
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S
ensitivity to Inflation

T
he answ

er to this question is im
portant, because

•
it provides a m

easure of w
hether cash flow

s are positively or negatively
im

pacted by inflation.

•
it then helps in the design of debt; w

hether the debt should be fixed or
floating rate debt.

 If cash flow
s m

ove w
ith inflation, increasing (decreasing) as inflation

increases (decreases), the debt should have a larger floating rate
com

ponent.
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R
egression R

esults

R
egressing changes in firm

 value against changes in inflation over this
period yields the follow

ing regression –

C
hange in Firm

 V
alue 

=
 0.26 

- 0.22 (C
hange in Inflation R

ate)

(3.36)
(0.05)

•
 C

onclusion: D
isney’s firm

 value does not seem
 to be affected too m

uch
by changes in the inflation rate.

R
egressing changes in operating cash flow

 against changes in inflation
over this period yields the follow

ing regression –

C
hange in O

perating Incom
e =

 0.32 +
 10.51 ( C

hange in Inflation R
ate)

   
(3.61)    (2.27)

•
C

onclusion: D
isney’s operating incom

e seem
s to increase in periods w

hen
inflation increases. H

ow
ever, this increase in operating incom

e seem
s to

be offset by the increase in discount rates leading to a m
uch m

ore m
uted

effect on value.
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B
ottom

-up E
stim

ates

B
u

sin
e

ss
C

o
m

p
a

ra
b

le
 F

irm
s

D
ivisio

n
 W

e
ig

h
t

D
u

ra
tio

n
C

y
c

lic
a

lity
In

fla
tio

n
C

u
rre

n
c

y
C

re
a

tive
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o
n

te
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 p
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A
nalyzing D

isney’s C
urrent D

ebt

D
escription

A
m

o
u

n
t

D
uration

N
on-U

S
 $

F
loating R

ate
C

om
m

ercial  paper
$

4
,1

8
5

0
.5

0
0

0
U

S
 $ notes &

 debentures
$

4
,3

9
9

1
4

.0
0

0
0

D
ual C

urrency notes
$

1
,9

8
7

1
.2

0
1

0
0

0
0

S
enior notes

$
1

,0
9

9
2

.5
0

0
0

O
th

e
r

$
6

7
2

5
.0

0
0

0
T

o
tal

$
1

2
,3

4
2

5
.8

5
1

0
0

0
0
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F
inancing R

ecom
m

endations

T
he duration of the debt is alm

ost exactly the duration estim
ated using

the bottom
-up approach, though it is low

er than the duration estim
ated

from
 the firm

-specific regression.

L
ess than 10%

 of the debt is non-dollar debt and it is prim
arily in

Japanese yen, A
ustralian dollars and Italian lire, and little of the debt is

floating rate debt.

 B
ased on our analysis, w

e w
ould recom

m
end m

ore non-dollar debt
issues, w

ith a shift tow
ards floating rate debt, at least in those sectors

w
here D

isney retains significant pricing pow
er.


