Vauation Models

Bonds, Preferred Stock
and Common Stock
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Market Vaue

Market value of any asset, whether it bea
bond, ashare of preferred or common stock,
ararepainting or aclassiccar, is
theoretically the discounted value of the
expected cash flows
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Valuation Models - Bonds

AT&T hasabond issue outstanding:
Coupon rate = 8%/yr comp semiannually
Maturesin 20 years
Par value = face value = principal = 1,000
Calculateits market value
One additional piece of information isneeded
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Synonyms

* interest rate

* yield to maturity oncomparablesecurities
» market rate of return or market yield

* going rate of return
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Giveni, find P,

* Let'sassumethat theyield to maturity or
interest rate on similar bondsis 10%/yr
compounded semiannual ly

* P, isthediscounted value of the expected
cash flows

* P, isthediscounted value of the annuity of

coupon payments and the return of principal
a maturity
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Vaueof the AT& T bond

_08 21000 = 40/period, n=20" 2= 40 periods and i =i20 =.05/period
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Yield to Maturity on the AT& T bond
c= .08” 1000
2

=40/period, n=20" 2=40 periods and P=$82841
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c C .., C 100

i =05/period or i =10/yr compounded semiannually
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Internal Rate of Return (IRR)

CE . CF CF, 4 CF
=a

0~ 1T PR n t
1+ (1+r) (I+n" & (1+)
CF, = cashflow, end of periodt
n=life of theproject
r=IRR
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Why the discount?

» New 20 year securities being issued today
probably are paying acoupon of $100/yr

« Ifitdid sl for $1,000 it would yield only
8% which islessthan other similar bonds

 Pricemust adjust to bring theyield or
interest rateinto line with similar bonds
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Back intime

* It'scommon for anew bond to beissued at
apriceclosetoitspar valueof 1,000

* 5yearsago AT& T issued our bondswith a
maturity of 25 years and an annual coupon
of 8%. Let’ sassumethat the interest rate at
that time was 8.2%/yr, compounded
semiannually. What wastheissuing price?
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Issuing price of AT& T bonds
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PV =978.88
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Can you say “capital l0ss?’

What about theinvestor who bought these
very safe bonds 5 years ago and now wants
tosdl?

 Can sherecover her $978.88?

 No, only $828.41 because interest rates
haverisen

» Let'sseeanolddideagain
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Incredibly important relationships

iyo PR

iR0U P, Y
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Why the inverse relationship?

_C c C 1000
R = — —att —n Do
@+i-) @+i-) @+i-)" @+i-)

With thenumeratorsfixed (bondsare called"fixed income"
securities), if thedenominatar changesithe only thingthatcan
giveisthat theleft sideof the equationhasto movein the
oppositedirection.
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What if interest rate had fallen?

08" 1 :
c=%8 2000 =40/period, n=20" 2= 40 periods and i 2%:-025’“*“’
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P =40(PVIFa- 25%- 40)+

PV =1376.54 >1000 Bond sdllsat a premium
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Why the premium?

» New 20 year securities being issued today
probably are paying acoupon of $50/yr

o Ifitdidsel for $1,000it would yield 8%
which ismorethan other similar bonds

 Pricemust adjust to bring theyield or
interest rate into line with similar bonds
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Rates of return over 5 year period
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Important observations

« Thelonger the period to maturity, the more
sensitiveisabond’s price to agiven changein the
interest rate

« Maturity isone factor affecting abond’syield

« Longterm bonds are inherently riskier than short-
term bonds and generally carry higher yieldsto
maturity

« Especially true when rates are low and expected to
rise

Copyright ©2003 Stephen G. Buell




Maturity vs. yield example

Bond A: i,=5%, C,=5%, n,=2, P,=1000
Bond B: iz=5%, Cz=5%, ng=20, P;=1000
Instantaneoudly change i, = i;=8%

Verify that P,=945.55 and P,=703.11

3 percentage point risein interest rate
produces amuch bigger decreasein price of
long-term bond B than in short-term bond A
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Interest rate risk

Interest raterisk isthe possihility that the
interest rate will rise and the price of bonds
will fall.

The price of long-term bonds will fall more
than the price of short -term bondsfor a
given changeintheinterest rate

Rel ationship between maturity and yieldis
shown by the term structure of interest rates
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Yield to
Maturity

Term Structure or Yield Curve

Years to Maturity
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Preferred Stock

* Perpetua — infinite maturity

 Congtant fixed dividend— never changes

¢ Par value usualy $50 or $100/share

¢ If dividend rate=8% and par=$50,
D=.08x50 = $4.00/share

k, = market capitalization or discount rate

for ashare of preferred stock of thegiven
risk class
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Preferred Stock Valuation
_ D D, Dy _ 3 D,
P = =
T ey @) L@y
Forpreferredstock,D, = D, =---=D,
D
P o
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Common Stock
» Why buy ashare of common stock?

— Capital gains
— Dividend stream

* Let’'sconsider anarbitrary 10 year holding
period
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Common Stock Valuation
PD = D1 + D2 4ot Dm + HD
@+k)" @+k) @L+k, ) Lk
R, =price per sharepaid by second investor at end of year10
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0_ Dl 1+“'+ DlD 0+ l 102 D111+ D122+“'+ D¥ ¥g
(L+ke) (I ko @+k) gl+k,)t  (A+k,) k) g
> = D1 RS DlD + D11 + DlZ et D¥
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§ D
R :é —L— This equation isbasis for al commonstock valu aion
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Common Stock Growth Models

 Need to make assumptions regarding the
behavior of the dividend stream

» Normal growth mode —describing large
magjority of firms

* “Super” growth model — describing the
exceptiona firms
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Norma Growth Model

Assumesividendswill growat an annuakateof g foraninfiniteduratior
gisroughlyequalto thenominalgrowthof theeconomy 4to8%

Dl = DU(1+ g)]

D,=D,(1+0)" =D,(1+9)*

D,=D,,(1+9) =Dy +0)"

i é Dl D2 Dn l:l
R =lime T+ THot g
¥ E1+k) (1+k) a+k)"a
. 1 2 Ny
PD=|im3D°(1+g) +D@+9)”  Doltg) 4
nevE (k) (1k,)? +k) G
if n® ¥andk, >g
-_D
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Norma Growth Model

if n® ¥ andk, > g
D

A=
(k.- 9)
Example : D, =$2.00, k, =14%, g = 4%
2.00

Then B, =—————— =$20.00/share
(14- .04)
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“Super” Growth graph (g>=k,)

£3

> ¥

time
N
Assumption earningsanddividendgrowat
superrateg, for N years beforedecliningo
anormal growthrateof g, for indefinitefuture
Analyzessif stockisheldfor N yearsthensol dfor B,
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“Super” Growth Model
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“Super” Growth example

| 9.220%
9,=5%
p ¥
time
N=3

N ‘
P =4 Do(1+gls) R _ where P, = Dy

= (k) (ko) ke~ 90
Example D,=$100, g, =20%, g, =5%, k, =196, N =3

~100020" , 1.0q120% | 1.0q1.20° )
L - L v i o M R

34 05!
p oD (10020705 _ g,

k.- g, 15 .05

1814
P, =327+ =
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“Super” Growth exam question

Find B, and Py,

=D, , D , R

To@+k) (@+k)? (L+k,)?
_ 144 173 1814

@1s)' (1157 (1.15°

1

P =$16.28
3, 28
p = Da _ LO0(L20)(L05)” _ oo )

“k,- 0, 15-.05
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