CORPORATE FINANCIAL
MANAGEMENT

PART I DETERMINANTS OF VALUATION
(chapter 4-7)
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The Time Value of Money
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1.
2.
£
4.

Interest

Future Value and Present Value
Annuity

Uneven payment
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| to denote simple interest

| to denote the interest rate per period

n to denote the number of periods

PMT to denote cash payment

PV to denote the present value dollar amount

I to denote time

T to denote the tax rate

PV, = principal amount at time O

FV, = future value n time periods from time O
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@ Simple Interest
— Interest paid on the principal sum only

@ Compound Interest

— Interest paid on the principal and on prior interest
that has not been paid or withdrawn

@ In Finance, Compound Interest Is more
Important
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Simple interest and compound interest 14 JJf] r] fJ ] ‘9 I
(PMT =$1,000; i = 6%)

1210
FV, = $1191.02
1180
Compound interest (Year 3):

1150 - Interest on first and
& . second year's interest
2 F"u’2 =$1123.60 [.06{$60 + $123.60)= $11.02)
& 1120 o
E
@
; 1090 Compound interest ( Year 2):
o Interest on first year's
@ Fv, = $1060 :
= 1 interest (.06 x $60 = $3.60)

1060

1030 +

1000
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Growth of a $100 Investment at 650 _— PD“ rJ “ ]‘9 I

Various Compound Interest Rates

600 =

950 =

500 =

450 =

400

350 -

Future Value [$)

300 =

250 +

200 =

150 =

PV, = 100
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“How much is a dollar worth later?”

At the end of year n for a sum compounded at interest
rate 1 IS

FV,= PV, (1+1)" Formula

In Table | in the text, (FVIF; ) shows the future value
of $1 invested for n years at interest rate i:

FVIFi,n = (L +1)n Table |

When using the table, FV, = PVO(FVIF, )
GEAR BTS2 4
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...continued

Interest factors (IF)
Time periods (n)
Interest rates per period (i)

If you know any two, you can solve algebraically for
the third variable.

'@E/ﬂfhif#’ﬁﬁé

SR O B TTENG TR Bl B el FE Ol



C VallUe

© “How much iIs a dollar in the future worth
today?”

PVO — FVn [(1T]|-)” ] Formula

PVIF, = (1 Tk

PVy= FV,(PVIF, )  Tablen
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Present Value of $100 at Various aaa JJf] rJ “ ] ‘9 I
Discount Rates

100

80 =

60 =

Present Value ($)

40 -

20 -

0 5 10 15 20 25 30

t{Year)
i\ﬂ'_L ri'q-r.nlrifjﬁg-
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...continued

What is the PV of $100 one year from now

with 12 percent Interest compounded
monthly?

PV, = $100 x 1/(1 + .12/12)2x 1)
= $100 x 1/(1.126825)
= $100 x (.88744923)

= $88.74
PV, = FV,(PVIF; )
= $100(.887) From Table Il
= $88.70 (.EL Aubgw 24
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@ Solving for the interest rate

@ Solving for the number of compounding
periods

G AR Ee s 24
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Inieraest cornoolrncac

than once

m = # of times interest iIs compounded
n = # of years
nm = number of periods

Future Value

FV, =PV, (1+ i“ﬁ)nm

Present VValue

FV

(1 + _hom Inom )nm

GEARBELS 24
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Effective interest rate: the actual rate of interest so
It Is the most economically relevant interest rate

Nominal interest rate: the period rate of interest that is
stated in a loan agreement or security

Effective annual rate of interest

ieff: (1+inom/m)m -1

Rate of interest per compounding period I,
(annual/quarterly/monthly) that will yield the
effective rate 1

im = (1 = ieff)llm -1

GEARBEAL 24

SRR T OF B TR TOAL B RS el PO H S



A series of equal dollar CFs for a specified
number of periods

Ordinary Annuity (PVAN, FVAN)

IS where the CFs occur at the end of each period.
Example: paycheck, interest payments

Annuity Due (PVAND,FVAND)

IS where the CFs occur at the beginning of each period.
Examples: apartment rent, insurance premiums

i AAEE AL~ 4
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O FV”:/A\I N :Z @+i)"= E= I)n =" Formula for IF

t=1 |

© FVAN, = PMT(FVIFA, ) Table 111

@ Sinking fund problem: determine the annuity
amount that must be invested each year to produce a
future value

PMT = FVAN,/(FVIFA, ) Table Il

,il'u_ Hugedsr 4
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Timeline of the Future Value of an Ordinary Annuity
(PMT =$1,000; i = 6%; n=3)

t{Year)
0 1 Z 3
%
PMT, ($1,000) PMT, ($1,000) PMT, ($1,000)
Earns No
Interest
Compounded $1.000
1 Year '
Compounded 1.060
Z Years 1124

,{{g[/ﬂ N EEPY 3
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1—-(1+i)™"

i Formula

PVIFA, ,= 2 (L+i)" =
t=1

PVAN, = PMT( PVIFA, ) Table IV

Capital recovery problem: determine the annuity
amount necessary to recover some initial investment

Loan amortization problem: determine the payments
necessary to pay off or amortize a loan

PMT = PVANY/(PVIFA, )  Table IV
G ArEEas 24
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Timeline of a Present Value of an Ordinary Annuity
(PMT =$1,000; i = 6%; n =5)

t{Year)
0 1 i 3 4 7]

%

PMT, ($1,000)  PMT,($1.0000 PMT,($1,000) PMT,($1,000}  PMT, ($1,000)

Discounted 1 Year
$ 943

630
840
792

47
$4,212 = Present Value of an Ordinary Annuity (PVAN )

Discounted 2 Years

Discounted 3 Years

Discounted 4 Years

Discounted 5 Years

REAABELS 24
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@ Future Value of an Annuity Due
FVAND, = PMT(FVIFA, )(1+i) Table I

L+i)"* -1

= PMT | &1
=PMT(FVIFA, ;. -1)

@ Present Value of an Annuity Due
PVAND, = PMT(PVIFA, )(1+1) Table IV
= PMTF-(“;)*”‘” +1}
= PMT(PVIFA,; ,,+1
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Timeline of the Future Value of an Annuity Due
(PMT =$1,000; i = 6%; n = 3))

t{Year)
0 1 Z 3
*
PMT, ($1,000] PMT, ($1,000) PMT, ($1,000)
Compounded
1 Year

= $1,060
1,124
Ll

$3,375 = Future Value of
an Annuity Due

Compounded 3 Years

G AnEeA s 24
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Timeline of a Present Value of an Annuity Due
(PMT =$1,000; i = 6%; n =5)

t{Year)

0 1 i 3 4 3]

%
PMT, ($1,000)  PMT,($1,000) PMT,($1,0000 PMT,($1.000) PMT,($1,000

[ ]
Undiscounted

$1,000

Discounted 1 }‘ear
$ 943

Discounted 2 Years

Discounted 3 Years
840

792
$4 465 = Present Value of an Annuity Due ﬂP‘mNDD]

Discounted 4 Years

REAABELS 24
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© Deferred annuity: an annuity begins more than one
year in the future

® PVAN,= PMT [Hlf ')n} +i)™"
= PMT (PVIFA, )(PVIF; ) Formula
m = deferred period
® PVAN,= PMT {1_ = = }

= PMT[ (PVIFA, ..,) (PVIFA;,)] Formula
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Timeline of a Deferred Four-Year Annuity
(i=12%)

t{Year)
(0 1 7 3 4 ] § ] g 9
M
$15000  $15000  §15000  $15000
l— [PVAN, = $15,000 (PVIFA
=$15,000(3.037
PV = PUAN, [PV, hadlc
= $45,555 (0,636
= $28,973 = Present Value of a Deferred Annuity
UL o s s st s



© Perpetuity: a financial instrument that promises to pay
an equal cash flow per period forever / an infinite series

of annuity

o PVPER, = PMT 20+ " =pmT | 20
N - o0, 1+1 ™50
PVPER,= M1 Formula

Example: preferred stock dividends
,il'u_ EELIEE T
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© PV of an uneven payment stream (useful in
capital budgeting)

— take individual payment present values and add
them up

GEARBELS 24
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Timeline of a Present Value of Unequal Payments
(i=10%; n=05)

t(Year)

0 1 2 3 < 5

+$100,000 +$150,000 —$50,000 +§200,000 +$100,000

$ 90,900
123,900

— 37,550
136,600
62,100
+$375,950 = Present Value of Cash Flows

GE At 824
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Fixed-Income Securities: Characteristics

and Valuation

G Ansuas 24
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SO 1 AR 1 e

Characteristics of long-term debt
Valuation of assets

Bond valuation

Characteristics of preferred stock
Valuation of preferred stock

,gu A 1514 137 &
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ONg-term debt

@ Types of long-term debt

— Mortgage bonds secured
— Debentures unsecured

Subordinated and unsubordinated
— Convertible Bond
— Warrant Bond
— Floating Rate Bond
— Income bonds

G ArEEas 24
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...continued

U.S. government debt securities

U.S. Treasury bills S-T
Maturities of 3, 6, and 12 months
Minimum denominations of $10,000
Sold at a discount from maturity value

Treasury notes and bonds L-T
Notes 1-10 year maturity
Bonds 10-30 year maturity _
G AREe sz S
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...continued

© Features of long-term debt

— Indenture: contract between firm and lender
— Trustee: ensures compliance with covenants

— Call feature: option to redeem a debt issue before its maturity date at a
call price

— Sinking fund: gradual payback of principal
— Equity-linked debt:convertible/warrants

— Size: Public offering

— Coupon rates Fixed/Floating/Zero Coupon

— Maturity — normally between 20~30 years

-f-fﬂﬂmrfuﬁé
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Advantages and disadvantages

Issuing firm |nvestor
Advantages Advantages
~Tax deductibility of low risk
Interest
Financial leverage can
Increase EPS Disadvantages
Ownership is not diluted They do not participate
Disadvantages in any increased earnings
Increased financial risk The real interest receipts
Indenture provisions decreased due to inflation.

restrict firms’ flexibility

,{,’EL P ENIEESY o
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...continued

©Bond ratings:

Quality S&P’s Moody’s
Highest AAA Aaa

High AA Aa

Upper Medium A A

Medium BBB Baa

Junk BB,B,CCC,CC,C Ba,B,Caa,Ca,C
Default D

GEARBELS 24
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...continued

G Annas 24
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Based on the expected future benefits over
the life of the asset

Future benefits = cash flows (CFs)

Capitalization of cash flow method

PV of the stream of future benefits discounted
at an appropriate required rate of return i

— - CFt
=@+

G A s
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Buyers and Sellers may have different opinions of
an asset’s value based on their assessments of
potential cash flows and required rates of return

Market price of an asset is determined by
Interaction of supply and demand

Market Price Is the value placed on the asset by
the marginally satisfied buyer and seller who make
the transaction

,{,’EL P ENIEESY o
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Market Price of an Asset

Price of
Asset

(8/Unit) Supply

Market
Price

of

Asset, F‘m

Uemand

Quantity of
Asset (Units)




NV aIkEr price

Market Equilibrium
expected rate of return = required rate of return

Market Disequilibrium
expected rate of return <> required rate of
return
The security’s Market Price represents a
consensus judgment as to the security’s
value or worth

,{,’;{L P ENIEESY o
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Bonds having finite maturity dates

L | M
P, = +
= ; (:I-"‘kd)t 1+ky)"
= I(PVIFAkd’n) + M (PVIde’n)

Based on capitalization [present value] of Cash Flows
e | = Interest payment (= I1*M)
*M = principal payment

Note: K is required rate of return, which may change
depending on the market. The coupon rate i will not change
at all.

,gu HAugadsr b
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)
Cash Flows from an AT&T Bond

continued

March 15
Vear 02 ‘03 04 ‘05 ‘0B 07 08 ‘09
t 0 1 i 3 4 5 6 7
Cash $60 $60 $60  $60  $60  $60  $6O
Flow 0L
$1000

W Answas 24
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...continued

Semiannual interest payments

. 1/2 M
R = ¢ T 2
'A+k,/2) (+k, /2™

Perpetual Bond

a bond Issued without a finite maturity date
(perpetuity),No obligation to repay the
principal

,gl'u_ Ao 15 1% 8 ¥ &
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...continued

« Zero Coupon Bonds

— pay nho interest over their life, the only payment
IS the principal payment at maturity

M

P — formula
1+ k)"

P, = M (PVIF kd,n) table

s RALN & P 3
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...continued

> Yield to Maturity (YTM)

the discount rate that equates the present
value of all expected interest payments and
repayment of principal from a bond with the
present bond price

G s zd
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...continued

> Bond prices and Market interest rates

There Is an inverse relationship between a
bond’s value, Py, and its required rate of return, k.

If k,> 1, then bond trades at a discount
If k, <1, then bond trades at a premium

If bond is held until maturity, then there will be
no risk to principal

,g,’l’[L HAugadsr b
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...continued

Long Term vs. Short Term Bonds

The variation in market price of a bond Is
known as Interest rate risk

A change In ky changes the value of a
long-term bond more than the value of a
short-term bond

Duration

G ARiexsrd
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Relationship Between the Value of a — (“\)r] FJ r] ] C—) I
Bond and the Required Rate of Return

Value of
Bond (§)

1,600
1,500 1
1,400 <
1,300
1,200 +

1,100

Par
Value

1,000 S o e o -

3-Year, 6% Coupon

9007 Rate Bond

800 -

15-Year, 6% Coupon
Rate Bond

700 -

600 +

Coupon Required Rate

Rate of Return {%)
" L HirE
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...continued

A

e Z 0 e

4 Calculating Yields for Johnson & Johnson’s
Debt
YTM
APY

GEARBEAS 24
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An intermediate claim order position between C/S
and L-T debt

Part of equity while increasing financial leverage
Dividends on P/S are not tax deductible.

Preference over C/S with regard to claim on
earnings and assets

Dividends can not be paid on C/S unless the
preferred dividend for the period has been paid.

,{,’EL P ENIEESY o
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@ Selling price

“Par value
—assigned value

© Adjusted rate P/S

© Cumulative

—dividends carry over if
not paid

@ Participation

@ Maturity
—perpetual

©Call feature
—call option before

maturity at call price,
normally with a call
premium

@Voting rights
—nonvoting

({tL HAhisuisrid

SR O B TTENG TR Bl B el FE Ol



[SEEVENEPES

Advantages
Flexible [dividends payment]
Can increase financial leverage

Corporate tax advantage
Example: insurance companies

Disadvantages

High after-tax cost
Dividends are not tax deductible for the i1ssuer firm

,g,’l’[L HAugadsr b
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© Preferred stocks are often treated as
perpetuities with a value equal to the annual
dividend divided by the required rate of
return

« Dp = Dividend per period
» Kp = required rate of return

,il'u_ Hugedsr 4
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Common stock: characteristics,valuation

and 1ssuance

G Ansuas 24
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4,

Characteristics of common stock

Valuation of common stock

Applications of the general dividend

valuation model
Issuance of common stock

At qsr4
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Common stock (C/S) is the permanent long-
term financing of a firm

Has no maturity date

Represents the true residual ownership of a
firm
Residual claim on earnings and assets
Stockholders elect the board of directors
Have voting rights

CEITIIIYY.
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SsEelated With €©/S

Stockholder’s Equity

Includes preferred stock and common stock
Par value of C/S — assigned value

Contributed capital in excess of par
Additional paid in capital
Difference between par and issue price
Common stockholder’s equity

Includes common stock at par value, contributed capital
In excess of par, and retained earnings

,{,’;{L P ENIEESY o
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...continued

Book value per share

common stockholder’s equity
weighted average number of
common shares outstanding

Basic or the unadjusted EPS

Net income-D,
weighted average number of
common shares outstanding

,gu HAugadsr b
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tockholders

Dividend rights
share equally in distribution of dividends

Asset rights
residual claim after all other securities

Preemptive rights

right to share proportionately in new stock
ISsues

Voting rights

Right to vote on stockholder matters, such as

selection of the board of directors
G AAEEas 24
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Majority voting

requiring more than 50 percent of the votes to
elect a director

Cumulative voting

Shareholders may concentrate votes on a few
candidates

Proxy

signing over your voting rights to someone else,
normally to management

,g,’l’[L HAugadsr b
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men Stockholders

C/S classes
Voting and nonvoting
Specific ownership

Stock dividends

Transfer from R/E account
to the C/S and additional
paid-in capital accounts

Stock repurchases

Disposition of excess
cash

Financial restructuring
Future corporate needs
Reduction of takeover
risk
Stock splits
Reverse stock splits

,{,’EL P ENIEESY o
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IENPISEIEVaRIEGES

Advantages

~lexible — dividends are not fixed obligations
Reduce financial leverage

_ower weighted cost of capital in heavily In
debt companies

Disadvantages

Diluted Earnings Per Share (should be
temporary if funds are invested wisely)

Expensive (high issuance costs)

SRR T OF B TR TOAL B RS el PO H S




Capitalized value [ PV ] of the stock’s
expected stream of cash flow during
holding period

One-%eriodpdividend valuation model

R = +—
1+k, 1+k,
Multiple-period dividend valuation model
D D, D P

n n

e ~+..+ +
1+k) @Q+k) 1+k)" (@+k,)"

CEITIIIYY.
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...continued

@ A general dividend valuation model

-@Eﬁrhifﬁi’iﬁ%
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Relationship Between Financial
Decisions and Shareholder Wealth

Fina.m_:ial Expected Future

Decisions: Dividend Payments: Shareholder
1. Investment i 0, D,.. o : ‘“"’F'E"“ (Stock
2. Financing Investor's Required Price): f

3. Dividend Policies Rate of Return: &,

-@Eﬁrhifﬂ’éﬁ%
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general dividend
valuation model

@ Zero growth dividend valuation model
— Behaves just like a perpetuity
— Dividends assumed to be fixed
~g=0 (g=growth rate of dividends)

oo D
Z(1+|<) K

e

GEARBELS 24
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...continued

@ Constant growth dividend valuation model

— Assume Kk, > g (k. expected rate of return)
~D;=Dq (1+9)

O_t=1 (1+ke)t K -0 ke_g

=

P _i D0(1+ g) — Dl _ DO(1+ g) (ke > g)

Ke =&+g
I:)0

s RALN & P 3
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...continued

k.= expected dividend yield+ price appreciation yield
(g, expected growth rate in dividends)

g = ROE*(1- dividend payout ratio )
= ROE™* retention ratio

,(ft[ HIEE P
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...continued

Nonconstant growth dividend valuation model

m J:5 m 9,
P,= present value of expected dividends during period of
nonconstant growth +present value of the expected stock
price at the end of the nononstant growth period(P,,)

P, = 3 Dy(1+g/(1+K ) + P /(1+K )™ (t=1 to m)

P, =2 Dy(1+9,) /(1+K)'=D_,, (K, 0,)

Po=2 Dy(1+g )t /(1+K ) + D, ., [(I+K)"( K, 0,)
Dl [ (1+Ke)m _(1+ gl )m ] + D1(1+ gl )m_1(1+ g2)

Ke =0 (1+ Ke )m (Ke _92)(1"‘ Ke )m

,gu HAugadsr b
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...continued

Steps to find Py

Find the PV of the dividends during the

above-normal growth period (if two or more
above-normal growth periods continue with
the PV of the second)

Find the value of the C/S at the end of the
above-normal growth period constant
dividend growth model

Discount the answer in b) to the present time
Sum steps a) and c) to find P,

G A4
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peontnued

Mg En
P,=MgxE, E =E,(1+g,)""
D, A+ Ke)” —(1+ gl)n Mgx E, (1+ gl)”—l
PO= [ ]+
Ke _ gl (1—|— Ke)n (1+ Ke)n

s RALN & P 3
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...continued
\ - L YR SN TS S O N \/\
1/%-—-—A/l~l v /79 W " J‘LK

5 IBM

GEARBEAS 24
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Dividend growth pattern

240

220 T

200 +

Nonconstant

1Bt Growth Constant
= Growth
= 160 T (59%)

1.40 1 12%]

Zero
Growth

1.00

0.80 +
0.60 <+

0.40 1

Monconstant Growth
(with an initial dividend decline)

o

WL AT R G r &
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...continued

@ reasons for valuation
© factors considered
@V = P/E * Normal earnings

-@Eﬁrhifﬁ’ﬂﬁ%
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Investment Banking

Long-range financial planning

Timing of security Issues

Purchase of securities

Marketing of securities

Arrangement of private loans and leases

Negotiation of mergers

&L HAugadsr b
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...continued

© How Are Securities Sold?

— Public cash offering

o Selling securities through investment bankers to the
public

— Private or direct placement

o Placing a security issue with one or more large
Investors

— Rights offering
o Selling C/S to existing stockholders

o A § P
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...continued

@ |Issuance Costs

— Direct Issuance Costs

o Underwriting spread
o Legal and Accounting Fees

0 Cost of Registration and Printing costs

— Other Issuance Costs
0 Management time
o Underpricing new equity
0 Stock price declines

'@Ezﬂfhir#i‘iﬁé‘
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...continued

Registration Requirements

Securities Act of 1933
Securities Exchange Act of 1934

Any interstate security issue over $1.5 million
and having a maturity greater than 270 days Is
required to register the issue with the SEC.

Provide all buyers of the new security with a
final copy of the prospectus

G s zd
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Risk and Return

G Atieesrd
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Meaning of Risk and Return
Measurement of Risk
Risk-return Relationship

Investment Diversification and Portfolio
Analysis

({tL HAnigw s+ 4
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Return

Expected return: The benefits an Investor
anticipates receiving from an investment.

Expected rate of return: the weighted average
of all possible returns where the returns are
weighted by the probability that each will occur

Required rate of return: the minimum rate of
return necessary to attract an investor to
purchase or hold an asset

,{,’EL P ENIEESY o
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...continued

© Risk

— the possibility that actual future returns will
deviate from expected returns

— the potential variability of returns from a
project or portfolio of projects

(ﬁzt/ﬂ LA EDY 5
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@ Probability distributions

— A serious of possible outcome and the
probability that each outcome will occur

s RALN & P 3
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...continued

Rate of Return
Situation Probability Government Company
Bond Bond Projectl Project?2

Depression  0.05 8.0 % 80% -3.0% -2.0 %

Recession 0.20 8.0 8.0 6.0 9.0

Normal 0.50 8.0 9.0 11.0 12.0

Growth 0.20 8.0 10.0 18.5 15.0

Boom _0.05 8.0 12.0 19.5 26.0
1.00

,(,r[L HAhisuisrid

SR O B TTENG TR Bl B el FE Ol



...continued

@ Expected value

— based on forecasts of possible returns and
associated probabilities
o probability weighted average of all possible returns

0 actual return may be higher or lower than expected
return

=

F=2TP;
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...continued

Project 2:

r= Eﬁ*h-—RAP)+RAP)+RAP)+RAP)+RAP9
= =(-2.0%)(0.05)+9.0%(0.20)+12%(0.50)+
159%(0.20)+26.0%(0.05)
= 12.0%

G At EE 24
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...continued

standard deviation (O)
an absolute measure of risk

an appropriate measure of total risk when
comparing two equal-sized investments

the higher the std. deviation, the greater the
uncertainty about the return

5:\/20j -1y’ p,
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...continued

Project 2:

5:\/2(rj -1)°-p,

= [(-2.0% 12.0%)2><0.05+(9.0% 129%)2><0.20+(12%
129%)2<0.50 +(15% 129%)2><0.20+(26% 12%)2><0.05] /2
= (0.00232) 12 = 0.04817 ~ 4.82%
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Continuous Probability Distributions for the Expected SAVEVEL ~\r
Returns from Investments in the Duke and Tl Stocks PR CJ D r] [-J rJ u L_) C

_a— Duke

Probability of Occurrence

Hate of Return (%)
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...continued

© Coefficient of VVariation
— an relative measure of risk

— an appropriate measure of total risk when
comparing two investment projects of different
expected returns

5:\/20j -1y’ p,
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RISk of a Project over Time: Tandy

Corporation
Risr I1s an Increasing function of time
Probability

3]
I Net Cash
Flow ($ millions)
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Required rate of return = risk-free rate of return +
risk premium

Required rate of return is determined in the financial
marketplace and depends on the supply of funds available
as well as the demand for those funds

r. = real rate of return + expected inflation premium

Real rate of return: the return that investors would require
from a security having no risk of default in a period of no
expected inflation

Expected inflation premium: compensates investors for
the loss of purchasing power due to inflation

,{,’;{L At sr4
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risk premium = maturity risk premium-+default risk
premium-+seniority risk premium+marketability risk
premium

maturity risk premium: Term structure of interest rates: in
general, the yield curve has been upward sloping more
often than it has been downward sloping(expectation
theory/liquidity theory/market segmentation theory)

default risk: claim on the risk that interest and principle will
not be paid as promised in the bond debenture

seniority risk premium: the claim on the company’s assets

Marketability: Liquidity, whether traded quickly and
without a significant loss of value

GEARBEAL 24
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...continued

@ Business and financial risk
— Business risk: variability in operating earnings
over time

— Financial risk: additional variability In a
company’s EPS due to leverage

— They are reflected in the default risk premium
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..continued

Required
(Expected)
Returns {%)

Speculative Common
Stocks

High-Quality Common Stocks
Low-Quality {Junk} Corporate Bonds
High-Quality Preferred Stocks

High-Quality Corporate Bonds

Long-Term U.S. Government Bonds

Risk-Free Securities,

such as U.S.
Treasury Bills

Risk
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nvestment Diversitication and Portfolio Analysis

— —Native Diversification
-~ ——Optimal Portfolio

= (P1oneers)
0 1981
0 1990
0 1990 UCLA
CAPM
0 CAPM
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...continued

Classic Papers
Harry Markowitze,*“Portfolio Selection,”,JOF,1952.
William Sharp,“Capital Asset Pricing: A Theory of

Market Equilibrium Under Condition of Risk,” JOF,
1964.

John Lintner,“The Valuation of Risk Assets &
Selection of Risky Investments in Stock Portfolio &
Capital Budget,” RE&S, 1965.

James Tobin,“Liquidity Preference as Behavior toward
Risk,” RES,1958.
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...continued

G Annas 24

v USSEEETY OF WTTESATIOMAL BUINETLE Sl EEOMMCT



...continued

» Investment diversification and risk ~ Perfect

1) Return Negative_
Correlation
W p=-1
M
time
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...continued

i) e Perfect
Positive

/\/\ w Correlation
/\/\ p=+1
M

0 " time

i) -1<p<+1

+0.5< p < +0.7
-@Eﬁrhifﬁi’iﬁ%
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lllustration of (a) Perfect Positive, (b) Perfect Negative,
and (c) Zero Correlation for Two Investments

.contnued

Rate of Return Rate of Return Rate of Return
on M (%] on 0 (%] on W {%)
il + + T +
. L]
M . o8
- Rate of ® Rate of ol ® Rate of

= = T Return - T Retumn —2—— oy ® . HRetun

I . on L {%) o .ﬂnPﬂ%ll i - IS on V(%)
L e b
°

®

- T T T T T T I | T

(a} Perfect Positive Correlation (b) Perfect Negative Correlation {c) Zero Correlation
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.continued

[llustration of Diversification and Risk Reduction: Alcoa

NN

Rate of Return {%)
Rate of Return {%)
Hate of Return (%)

Time (Years) Time (Years) Time (Years)

(a) Aluminum {b) Gold Mining {c) Aluminum and Gold
Mining Combined
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...continued

@ Measurement of portfolio risk
— Expected returns from a portfolio

0 Weighted average of individual securities in the
portfolio

>

Fn = Wi I;
P — 1
n

ZWi=1

=1
OSWiS].
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...continued

— Portfolio risk

o= \/Zn: (Fi _E)ZWi

2 2 2 2
T :\/WA Op +Wg Op +2W,Ws 045005
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Efficient portfolios and the capital market line

Relationship between portfolio expected return and
risk under different correlation coefficient

Portfolio opportunity set: Feasible set
Efficient portfolios: Portfolio frontier

Optimal portfolio: depends on the investor’
attitude toward risk

G Ansedsr4
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...continued

Efficlent Portfolio

'l

Has the highest possible
return for a given sd

Has the lowest possible
sd for a given expected
return

a and c are preferred to b
a and c are efficient

’g.
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...continued

— Capital market line: CML

o If investors are able to lend and borrow money
at the risk-free rate

'm —I'¢
Om |

0 Lending + Investment in market portfolio

0 Borrowing + Investment in market portfolio

rp:rf+

Op
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et pricing model(CAPM)

Systematic and unsystematic risk

Systematic risk: caused by factors affecting the
market as a whole /undiversifiable risk

Interest rate changes

changes in purchasing power(inflation)

change in business outlook

Unsystematic risk: caused by factors unique to the
firm/ diversifiable risk

Strikes

government regulations

management’s capabilities

Only Systematic Risk Is Relevant _
GEARBELS 24
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By Y o . Y r \
Unsystematic Risk and Portfolio Diversification 44 CJ O r] [-] rJ u \‘_) (l

~

Risk, Ty

Systematic Risk
i
| ; | | J'\J'\./‘\.—I_
1] 5 10 15 20 1000
Number of Securities in the Portfolio

Total Risk = Systematic Risk + Unsystematic Risk
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[3: a measure of systematic risk

Beta iIs determined from the slope of the regression
line---the characteristic line between the market
return and the individual security’s return

Beta Is a measure of the volatility of a security’s
returns relative to the returns of the market as a

whole
n
_ Covariancg,,  Pjm9iOm /B — ZW'B
/Bj ~ Variance,, 2 P . =
: Gm J=1
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Interpretation of Selected Beta Coefficients

.continued

TABLE 5.7 Interpretation of Selected Beta Coefficients

Direction of Movement

Beta Value in Returns Interpretation
2.0 Same as market Twice as risky (responsive) as market
1.0 Same as market Risk equal to that of market
0.5 Same as market Half as risky as market
0 Uncorrelated with market No market-related risk

movements
—0.5 Opposite of market Half as responsive as market but in

the opposite direction

i AREE 824
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...continued

Security market line

CAPM: a theory that can be used to determine
required rates of return on financial or physical
assets

express the relationship between the required
returns from a security and the systematic risk of
that security

k. =r, +§j

Sjecurity market line and Beta

K=t +6 =1 +/3 (1)
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...continued

— Slope of security market line : r, —1;

will Increase or decrease

o with uncertainties about the future economic
outlook(f.e. inflation)

o with the degree of risk aversion of investors
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...continued

CAPM Assumptions
Investors hold well-diversified portfolios
Competitive markets
Borrow and lend at the risk-free rate
Investors are risk averse
No taxes
Investors are influenced by systematic risk
Freely available information
Investors have homogeneous expectations
No brokerage charges
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Major Problems In the Practical Application of
the CAPM
Estimating expected future market returns
Determining an appropriate rf
Determining the best estimate of 3
Investors don’t totally ignore unsystematic risk

Required returns are determined by macroeconomic
factors

Betas are frequently unstable over time
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...continued
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