. That is quite different from being rash.”

apie‘r'-@b}ectives- .-
AFTER READING THIS CHAPTER:

n ‘ You will bt able to define and illustrate different concepts of risk & returm.
u You will be capable of describing ibe popular sources of risk & risk preference
behayiors of invesiors.
- You will be compeient io compare between risk & uncertainty.
s You will be proficient in taking pmpncr steps in measuring stand alone risk as
well as risk & retyrn in a porifolio context.
You will be excpert in desoribing the relatonsbip among and betvm risk and
retirs, ferming efficient portfalio, and choosing the optimal Porg‘"ulxa.
- You will be able to deseribe the Capital Asset Pricing Model (CA.PAQ, :
Albm.qgr Pricing Theory (APT) and. the .ugrxgﬁmnce of risk in the ﬁdi qf_,

7 nancial environment.

GENERAL GEORGES.PATTON
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: e speaks that there is a positive relationship between riS:lﬁ i
higher risk inVestments ‘must offer ,ihve\stdrs' higher potential retur
nvestors, as a group,

S0
oy f =

: "l

.

are risk averse. Risk aversion has two general implica'ﬁons’ ﬂ.

that people will Pay to avoid risk — something we all do when we buy insurance. We |

. risk from ourselves to the insurance company, in exchange for a fee (the insurance premit

' Risk aversion also implies that people will accept risk only if they are offered some S08
incentive. Higher potential returns are one such stimulus.

Return is defined as any outcome of an investment. In another way return is the total gain or

loss experienced on an investment over a given period of time. It is commonly measurqtl‘

cash distributions during the period plus the change in value, ex

pressed as a percentage of
beginning-of-period investment value,

" Investments offer two potential sources of returns which are income and price changes.

Income is the periodic cash flow paid the investor, Some investments Pay no income, and
others pay a relatively high amount. Some investments pay a fixed amount each year; othe
plart;

. Periodic income received fron

R
| S
4
2

tment as a capital gain; a decrea

JE

Coﬁiwponents of 'R_eturn | »
Investments’ offer two potential sources of returns, income and »price .changes' w e
specific yield and capital gains or loss. : :

I. Yield or Income is the periodic cash ﬂbQ Paid to the iny
" income, and others pay a rjelativelyl high amo'unt‘.‘slome inves

wm investment incomes can vary

estor. Some iny ;f ;
tments pay a fixed
quite a bit from Year to yea

) .
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capuzl galn, a decrease in the price of an investment is referred to as capltal Ioss. o NG
‘Return of an Investment: The rate of return of an investment can be found by applyhg,the ,

ffollowmg formula; for the snmpltc:ty we are considering the holding perlod of investment is

one year. _
E. kel
Where, £
R . = actual, expected, or required rate of return during period t f
CF, = cash flow received from the asset investment in the time period t— | tot
P: = price (value) of asset at time t | ' :
P = price (value) of asset at time t— |

\/&mple: Suppose Mr. Rhyme has purchased a share of Beximco Pharmaceuticals Ltd. in the |
]anuary?.O 12 at Tk. 100 and at the end of the year the company paid a dividend pf»'_[!&Z_O for
the year 201 2012, if the market price of the share in the December 2012 is 120. What would be

the rate of return on investment for the year? ' £ Toopwlae e , 20 &

(e 0o Uy o Jomuany,2pi2—

Q? | CF +P ecember Panua ' X

.’L’— /‘( R2012= 2012 D b Ji ry CF,t — Tk. 20 i .7_,,

i ‘ls ' PJanuary ‘ i
20 +120~100 o T T
+ g 57
= T =400r40% p,_ . = Tk 100

R _2 2 2 Ex-Ante Vs Ex-Post Returns

s, say, an ana!yst forecasts that stocks vmll return an average pﬁ

- -l;gm i i§ an ~e),;-ante [etum. It’s mew e
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' 7 Ther are several monum d central wamy but finance e
'ﬁtmﬁr measure, called the expected value of 4 random vartable, ¥
".. y weighted average of the possible outcomes or the mean of the P"M
8 random variable, Expected return can be defined as the probablllty-wdm& verag
possible returns or the mean of the probability distribution of returns. Mam,_

calculate two types of expected return; based on probabilistic data and another md

2
il

' i F‘ll

a1
e ik
”r \1

'J’ l.Jh ‘ A- ‘ [

on hiscorlcal data.

Expected return based on probabilistic data;

' . Expected Return/ E(R,)/R=Y_ R x P,
=1

Where,
Rl— [ = | return for the ith outcome i
P |® probability of occurrence of the it outcome
n | = | number of outcomes considered

Expected return based on historical data;

ZR

Expected Return/ E(R,)/ R ==L

n
Where,
Rl = | return for the it outcome .
n | = | number of outcomes considered {

ﬂ‘v;.\l\ c‘ 8.. ‘H)\Q. vo\fd Ab,‘:\w 'D%’ O\Q I‘L\AQ m,—um ‘ ,»}‘ I;'f‘

enbeoted o tumm, .
Risk is the uncertainty of an investment's actual return in thg_ﬁ:;:gg_o Rlsk isac of
e ) e

3/ RISK

Ly

’relates to human expectations. It denotes a potential negatlve lmPIct to an ;
.'characteristic of value that may arise from some present Pl'ocm o il :

.‘ l'n dvoryday usage, "risk" is often used 'Y“°")’mously with " o
4. : 'ﬂﬂ__t, in and of itself, is neither good nor bad; it r
| u?ymg an Hp!l&. as MII as d’wg” its

ol
'.-4.n kG & ‘m" M. Lty -] ‘uhn‘ﬁﬁsfl
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nl

diﬂonally has been def' ned in terms o

Risk Vs Uncertainty

f uncertamty Based on th:s conce
'gs uncertamty concerning the occurrence of a loss.

~ Points of :
. Distinction RisK =
Definition Risk is defined as the variability Uncertainty r refers to a siwation
of returns associated with a where the outcome is not certain
4 given asset. or unknown.
-Frobability Risk refers to a set of unique | Probabilities cannot be a§sene¢.
| outcomes for a given event e K5

‘Distribution

which can be

probabilities.

assigned

in case of uncertainty.

Historical Data

Risk occurs when the decision
maker has some historical data
on the basis of which he can
tha

calculate probability of

occurrence of any future

outcomes.

In case of uncertainty there is no
historical data available and “we
cannot measure the uncertainty.

Mtnagemeht

_,dlﬁ’erent

Risk can be avoided through

risk  management

techniques.

thl"OUgh managemer 't by

ey

’D‘Wﬂ-ﬁ i;rWi hA.
\\‘u' ‘T\L. §

I.Il'.l'l'l‘ﬂt.

. .“&Q!‘ﬁ.

Risk can be measured
mnthematiul or statistical tools.

ERE
by usmg
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I. Firm Specific Risks

Business risk: The chance that the firm will be unable to cover its operating costs. The

(fixed vs. yariable). _ -
Financial risk: The chance that the firm will be unable to cover its financial obligations. '

level of financial risk_ is driven by the predictability of the firm's operating cash flows and %
fixed cost financial obligations. gy -
2. Shareholder Specific Risks ..
Interest rate risk: The chance that changes in interest rates will adversely affect the value of
an investment. Most investments lose value when the interest rate rises and increase ln valqa .
"when it falls.

Liquidity risk: The chance that an investment cannot'be easily liquidated at a‘re»asvo
price. Liquidity is signifi icantly affected by the size and depth of the market in whlch° an
investment is customarily traded.

N

Market risk: The chance that thé value

v

of an investment will decline because of
factors that are independent of the investment (such as economic, political, and social e' <

In general, the more a given investment’s value responds to the market, the greater ts risk
and the less it responds, the smaller its nsk

3. Firm & Stockholder Risks

K i ‘ Evont risk: The chance that a totally UnexPected event w.|| have . SIgn‘ v il

k! :vﬂua of the ﬂrm or a spec;fc mvestment. These lnfrequem Dy
s R4 2oL ,_.. ) =11
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‘ the .economy wull adversely affect the firm's or investment's cash ﬂows> and value. TM } 1
. ﬂﬁms or investments with cash ﬂows that .move with general pnce Ievels have a W

. purchasing power risk, and those w1th cash flows that do not move with general pnce levels ﬁ: ‘ ;‘
e ‘have high purchasing power risk. ' : =4 ' BERSEE S
Tax risk: The chance, that unfavorable change in tax laws will occur. Firms and investments S

with values that are sensitive to tax law changes are more risky. -

. - 2.3.3 Risk Preferences

There are. three basic risk preference behaviors — risk-indifferent, riek-averse, and risk-
seeking. Feelings about risk differ among managers (and firms). Thus it is important to

specify a generally acceptable level of risk. The three basic risk preference behawors—rlsk-

averse, risk-indifferent, and risk-seeking are depicted graphically in the following figure.

Risk -Averse -

VeSS T s AT e POl e ey :

lndifferentr

- - ——— - -

---------------------

-Seeking€| . oo

.

~ Required (or expected) Return

from X, to Xz. In essence, no change in return would be required for t

a0 - N
risk. Clearly, this attltude is ||Iog|cal in almost any busmess conl &-,

Y,

W
AT e \'J._l
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«m”nsate them for taklng greater risk.

A

For the risk-seeking manager, the required return decreases for an increase
~ Theoretically, because they enjoy risk, these managers are willing to give up some: i

to take more risk. However, such behavior would not be likely to benefit the firm.

Most managers are risk-averse; for a given increase in risk, they require an increase in
return. They generally tend to be conservative rather than aggressive when accepting nsk

for their firm. Accordingly, a risk-averse financial manager requiring higher returns for

greater risk is assumed throughout this text. i i ~.‘

2.4 STAND-ALONE RISK ANALYSIS OR RISK IN ISOLATION -

An asset’s risk can be analyzed in two ways: (1) on a stand-alone basis, where the asset is }

considered in is'c>lation, and (2) on a portfolio basis, where the asset is held as one d;

number of assets in a portfolio. Thus, an asset’s stand-alone risk is the risk an lnvestor L

~ face if he or she held onIy this one asset. Obviously, most assets are held in portfolios, b&

is necessary to understand stand-alone risk in order to understand risk in a portfolio co

The Standard Deviation: The most common statistical indicator of an asset’s risk is
standard deviation, ¢, which measures the dispersion around the expected value. Sta :

~ deviation is a statistical measure of the variability of a distribution around its mean.

TS
]

square root of the variance. In general, the higher the standard devnatlon, the greate #.

The expression for the standard deviation »: 4
- of returns for pfobabilistic return data, o;is Z( )2
When we calculate risk on the basis of _ i=1.
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or the variance the greater the risk is.

— wréssnon for the variance of returns

R
'ior probablllsuc return data, is : e ””Z(Rr R")z e 2
t-l
* “ When we calculate risk on the basis of & ( ' )z

| : historical data, is calculated as, 9 ; R’ 4 3 -
e ¢ O i s ' :
£ | | i n—1 | R

: Where, R = mean return over the period - L : ot :

| The Coefficient of Variation: The coefficient of variation is a measure of relative dlsPerSIOﬂ :
~ — a measure of risk per unit of expected return — that is useful in coﬁpaﬁng' the risks of
assets with differing expected returns. This is a standardized method of measuring risk. It is

' calculated by dividing standard deviation with the expected return. The higher the coefficient '

of variation, the greater the relative risk. The expression for the coefficient of variation is;

Mere, CV= Coefficient of Variation |
CV =

1|9

- ‘0, = Standard deviation of stock i

[ R =The expected return of stock i .

~ Measuring Stand-Alone Risk: The Coefficient of Variation
The standard deviation can _sometimes be misleading in comparing risk. surreunﬁag

2

- - alternatives f they differ in size. Cons:der two -investment opportunities, A and B.. who
Lo

- normal probability distribution of one-year returns have the following characteristics: -
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,J’e ad]l.lSt for the Slze, or scale, problem, the standard dewatlon can  be ¢ —
exped:ed return to compute the coefficient of variation- (CV) The coefﬁcnent of¥

‘.

vanatlon the greater the relative risk. Using the CV as our risk measure, mvestmentﬁ_

return dlstrlbutnbn CV of 0.60 is viewed as bemg more l‘lSk)’ than investment B

equals only 0.27.

SELF-TEST

- What s return? What are the components of return and how can we calculate fhe

, return of an investment!
Q-22 ~ Whatis risk? (NU BBA - 2009)

Q-23  Differentiate between risk and uncertainty. > s

- Q-24 Brieﬂy explain the different sources of risk. (NU BBA - 201 3) ‘- T

Q -25 | How is the risk of an investment measured in standalone Point of view or risk in
o) isolation? . ' E
40, How is the risk of an |nvestment calculated' (NU BBA - 2009)

Why is coefficient of variation considered to be a better measure of rlsk
deviation i in, compaang more than one asset!
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- qrarely place their entire wealth Into a single asut Ier i}w

truct a pon:foho Portfolio is a combination 'of two or more Secuﬂﬂei or assets.
orm portfolio to minimize_ the risk of investment andfor to maximize the return.

.

v i A
-asvTheory of portfollo suggests that a P°"tfoho should be a well diversified combination pf
l- mets from a range of assets from the market havmg negative correlations. If we can ‘
pr_operl)' diversify our investment the unsystematic or company specific risks can be =
‘irellmmated So we can say that a well diversified portfollo assumes the systematic risk of
akd mvestment only. In forming efficient portfolio, Markowitz efficient set and theory of opt;mal '
!, portfollo choice help investors and academicians to understand the zeal of portfo!’o" -
'..'formatlon. : : . . sl

’

2250 Portfolio Return BN .
The expected return of a portfolio is simply a weighted average of the expected returns of ‘
the securities constltutmg that portfolio. The weights are equal to the proportion of total -
funds invested in each security (the weights must sum to 100 percent) The general formula

for the expected return of a portfolio, E(Ry) is as follows:

e

~ T ‘ At Where,
o Re=YwR,
e o j=l

-

¢
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‘ll

‘ Wi, ® proportion or Weight of funds i nvested in ueumyﬂ
Ws = proportion of weight of funds Invested in securny B

= Expected return on asset A

R, — Expectedreturn onasset B

R = expected return on the portfolio.
P

252 Portfolio Risk |
Unlike the situation with returns, the standard deviation of a portfolio, 4, is generally not N ]
weighted average of the standard deviation of the individual securities in the por&die,‘au&;
each stock’s contribution to the portfolio’s standard deviation is not Xia. Indeed, it is
meeretically possible to combine two stocks which are, individually, quite risky as measured
by their standard deviations, and to form from these risky assets a portfolio which is
completely riskless, with 4,=0%. However, the standard deviation of returns of a portfolio can

‘be calculated from its expected returns and associated probabilities using the following

equation:
UP \/Z (RP' )2 2 p

=] -

Covariance and the Correlat:on Coefficient: Two key concepts in portfolio anaIySIs W 3
(1) covariance and (2) the correlation coefficient. Covariance is a measure of the degree to “ t
two variables move together relative to their individual mean values over time. The folle

~equations can be used to find the covariance between stocks A and B:
€OV =3 p(R,~RufRy ~Rs)
i=l

. Calculating covariance from historical return data; ‘ Z( )
_ _ I : R,~Ra)

! stocks: Aand B tend to move together, thelr covarlance. Co;a,, w||| be
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COoV =0,403P 45 |

~ The sign of the correlation coefficient is the same as the sign of the covariance, so a postive
‘ ) sign means that the variables move together, a negative () sign indicates that r.hey mwe'
o ‘jh..dpPOSi_te direétions, and if p is close to zero, thgyv move indépendently of one another.
o "? Moreover, the standardization process confines the correlation coefficient to _values between

~ ’L

- -1.00and +1.0. The correlation equation can be solved to find the covariance:

_ Portfoho Standard Deviation
The general formula for the standard deviation of a portfolio as derived by Harry Markow:tz

-

,‘.' is as follows:

Thls formula indicates that the standard devnatlon for a portfolio of assets is a functlon of dme

=
]

welghted average of the mdeuaI variances (where the weights are squared), plus the -}'
q welghted covariances between all the assets in the portfolio.. In a portfolio with a

.:r 1-num|':>er of securities, this formula reduces to the sum of the weighted covariances. :

i

. .

- Foratwo asset portfoho.

= , wi oy +w20'2 +2w1w2Cov,I :
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i :”:;Ng.; e Stahd oh . e

- .%}f ‘.T_ ¥ \»: 4 s .‘_‘ fl""..-"‘“ ,Ji‘ “ [ R .
An asset's stand-alone rlsk is the
Definition | risk an investor would face if he that where the asset is held as o

or she held only this one asset. a number of. assets in a portfoli
—— A NS S S s s e : g

(Risk Measures | & Individual standard .~ | "J Portf
ﬁ : ‘,i S Y * deviation ‘

A portfollo risk of an inve : :

i & Individual Variance
' B Individual Coefficient of

variation gl
Diversificatio | Stand alone risk measures the A portfolio is- constructed to di
n- undiversified risk of an individual

asset.
- Formula ,
n L o DR, 7))
Z(R,-—Ri)ZXp,. AR \/Wlo'l andipiers
=N n
: = T = COVL :Zp‘.(RA
g = ZRi—Ri)ZXpi : ‘—’11
= ol > (R, - R4 )R,
: o= _‘% | COV,, — s
i n
- : e GOTER
Pl
AT
Risk ' | An assets stand alone risk A portfollo of assot con5|ders thg

consideration | considers the total risk of an dlversn‘iable risk only.

asset.

2.6 CHOOSING THE OPTIMAL PORTFOLIO

! 4.1 - The Efficient Frontier \)/ | ' 1L e
The efficient froﬁﬁer represents that set of L 2 s a
for every given level of risk, or the mm.mUm e, for svery. i ;aXImum
that lies on the efficient frontier has either 3 hlghep e return

return
 for an equal rate of return than some portfoho beneath el fQ.r
e | <
5 e mean varlance portfolio SR
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Portfolios to the left of the efficient frontier are not possible because they lie outside the
attainable set. Portfolios to the right of the efficient frontier are inefficient because some |

other portfolio would provide either a higher return with the same degree of risk or a lower

risk for the same rate of return. @ the above figure portfolio A dominates portfolio C

———

because it has an equal rate of return but substantial less risk. Similarly, portfolio B dominates

. portfolio C because it has an equal risk but a higher expected rate of return. Indeed, poﬁ:fqlio

Cis d&minated by all portfolios along curve AB because each one has the same or less risk

while providing a greater or equal returnj

Expected Rate 3 & 9 v
of Return, ER) - e Ny
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s i 2.6.2 Risk/Return Indifference Curves -

) - Given the efficient set of portfolios, which specific portfolio should an lnvesﬁor che ‘H
determine the optimal portfolio for a particular investor, we must know the ir
‘attitude toward risk-as reflected in his or her risk/return trade-off function. An
risk/return tradeoff function is based on the standard economic concepts of utility &neory

indifference curves. :

The curves labeled Iy and Iz represent the indifference curves of individuals Y and Z. Y requires
a higher expected rate of return to compensate for a given amount risk; thus, Y is said to be

more risk averse than Z. As a generalization, the steeper the slope of the indifference curve, the

more risk averse the investor is.

The Optimal Portfolio for an Investor: The optimal portfolio is the portfolio on the
efficient frontier that has the highest utility for a given investor. It lies at the point of tangency
between the efficient frontier and the curve with the highest possible utility. This tangency
point marks the highest level of satisfaction the investor can attain. A conservative investor’s

(Y) highest utility is at point P, where the curve Iy, just touches the efficient frontier. A less-

risk-averse investor’s (Z) highest utility occurs at point Q, which represents a portfolio with a
higher expected return and higher risk than the portfolio at P.

Expected Rate
of Return, E(R))
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" ‘a porcfollo would be requtred’ The foIIowmg figure helps prowde answers.

Re.seart':h studies have looked at what happens to portfolio risk as randomly selected stodc & ;
“are combined to form equally weighted portfolios. When we begin with a single stock. the. T
risk of the portfolio is the standard deviation of that one stock. As the number of randomly

selected stocks held in the portfolio is increased, the total risk of the portfolio is reduced.

Such a reduction is at a decreasing rate, however. Thus a substantial proportion of the

portfolio risk can be eliminated with a relatively moderate amount of diversification.

Diversifiable / unsystematic risk ‘ = i

Total risk < 1 2 g

Non-diversifiable / systematic risk

“ betfolid risk

- No. of securities in portfolio - ey

Flgure. Effect of Portfouo Slze on Portfo"o Risl(

s ' SE SR ,.;?
~ Asthe figure shows, total portfolio risk comprises two components:

- Systematic risk . Unsystematic niii :
' (non-diversiﬁable)

Total risk =
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A

nsystematic Risk (vaersiﬂable) Unsystematic risk is risk umque to a particular
or mdustry' it is mdependent of economic, polmcal and other factors that affect all se

b
k

in a systematic manner. A wildcat strike may affect only one company; a new competito ‘
begin to produce essentially the same product; or a technological breakthrough may mz

existing product obsolete. However, by diversification this kind of risk can be rec

even eliminated if diversification is efficient.

Therefore, not all of the risk involved in holding a stock is relevant, becausc_e part of this_ sk
can be diversified away. The important risk of a stock is its unavoidable or systematic risk
Investors can expect to be compensated for bearing this systematic risk. They should

however, expect the market to provide any extra compensation for bearing avoidable risk.

SYSTEMATIC RISK VS UNSYSTEMATIC RISK

Pomt of : e
Systematic risk
Dlstlnctlon | dorad
Deﬁnltlon Systematic risk is that portion of the Unsystematlc risk is.-
security risk  which  cannot be portion of the. securlty

dlverSIFable from portfolio | which can be dive

o m——

combination and which usually arises | through portfolio forma‘hm !

[

/ from the movement of market or | which usually arises ﬁm%

economic forces. " movement of company

factors,.
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Systematic

i S e o

Stlc ri ls measured by beta Q

L7 zThe eﬂUatlon °fsy8temau" TR
5 a". - ¥ Wran ¢ V ‘ | . |
5 <y 5 ToNE | ik -;.: o * yst 2 ey : s : % 3

‘.:?"f;"_,:.'- . . E s i i

Cannot be diversiﬁed

As it cannot be diversified investors

requure a premium or return for this against
risk.

Graph :
A
/ Unsystematic risk
= & s
£ £
[ <
= Total risk = Total risk
Systermatic risk ¥
' > , : > |
No. of securities in portfolio / No. of securities in portfolio p i
~ Synonims | Systematic risk, also known as "market Unsysbematic risk, also
e risk" or "un-diversifiable risk", is the spec:f‘ ic rlsk.", 'dlv
uncertainty inherent to the entire risk" or

market or entire market segment, may

also referred to as market volatility.

»" X°U i"YéSti

CAPITAL ASSET PRICING MODEL (CAPM)
In ma.rket equullbnum. a securn:y is supposed to provide an expected return
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‘_'Mwmﬂmnmusumpﬂonstobemado. ..
. All investors are efficient investors, .who want to target points on d
f dor. ’ ‘ : 2 -J-__.

= All investors are - price takers.

®* Investors can borrow or lend any amount of money at the nsk-free rate of
* Al investors have homo eneous expectations.

All investors have the same one-period time horizon such as one mobth, six .
or one year.

* All investments are infinitely divisible and perfectly liquid.

®  There are no taxes

®* There are no transaction costs.

£

= There is no inflation or any change in interest rates, or inflation is fully anticipated.

* The quantities of all assets are given and fixed.

9 BETA COEFFICIENT

The beta coefficient, f, is a relative measure of non-diversifiable risk. It is an i

degree of movement of an asset’s return in response to a change in the market re
asset’s historical returns are used in finding the asset’s beta coefficient. The market

the return on the market portfolio of all traded securities. The DSE All Share Plim
VDSE General Index (DGEN) or some similar stock index is commonly used as A

retum. | ‘ ,

Derlving Beta from Return Data. An asset’s histoncal returns are tsed
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 the data points. The slope of this line is beta Mathemaﬂcally

COV o-f Um pt‘m
ﬁi et 7. e
o-m , am

The beta for asset R is 0.763 and that for asset § is 1.127. Asset S hlgher beta (steeper
i characteristic line slope) indicates that its return is more responsnve to changing market

returns. Therefore asset S is more risky than asset R.

Assets
Return (%)

50 -
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A P
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R

P‘rien‘ce a 2 perce

ected to eX
0) X rtfolio.. The follo !

o .
. the ma?ket (ﬂ=2
‘as NSMMN rn of the markﬂt po

f@r each | percent change in the retu
ri us beta values and their interpretations.

;-.
‘

fﬁcients and Their Interpre cat ‘ 5

B4 TABLE Selected Beta Coe R
£y L ’ | & T -_ vot¥ ‘;A""w“.:\ ! LALICO
e e Comment A ] 2 | S NS
Ry | T " g =1 Twic TWIce as responswe as the
esponse as the market
1.0 | Move in same direction as market Same resp

Only half as responsive as the-
0.5 oor A Only hall GISHEE :

i‘ :5 : Only half as responswe as the mark
10" | Move in opposite direction to market Same response as the market
2.0 Twice as responsive as the market

'Portfolio Betas: The beta of a portfolio can be easily estimated by usmg the betas
individual assets it includes. Letting w; represents the proportion of the portfolio’s te
value represented by asset j, and letting f; be equal the beta of asset j, we can f_‘

portfolio bem,vﬁp : "
;Bp =(W1/31 )-+ (Wzﬂz )+ AL +(Wmﬁn ): Z (wjﬂj)

i=1

Portfolio betas are interpreted in the same way as the betas of individual assets. They indic

- the degree of responsiveness of the portfolio’s return to changes in the market return.

’ ,\/[w The Graph; Security Market Line (SML) |

A"

SML represents the relationship between risk and return for individual assets usmg b ta

measure of systematic risk and when it is plotted in a diagram the. resulting lme~

Security Market Line. Wise investors don’t take risks just for fun. They dke playlng

money. Therefore, they require a higher retyrn from the market.portfolio than from

bills. The difference between the return o the market and the interest rate is ¢

\

market risk premium. The market portfolio has 3 beta f 1.0 d
o an

a
This gives us two benchmarks for the xpected risk p risk premlum ,
remium.-

By
premium when beta is not 0 or } In the ‘mid. ut what i is the

19605 three economnsts—-Willh

wer o thls
the Copltal Asset Pricing Model, or CAPM

UI-

Ry

Llntner, and Jack Treynor—prodUCed an ang:
question Thelr swe

'yw
P » L2 y ',. 1
o : b s e
Aosate, L ERE S . = UANC_F S S IS ',.I..J e ¢
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sume em;m&mwmmm the mar
f iglinst the systematic risk is (11-6) =-5%. But thc mkp

R T D R LSS
Required Rate ' 1
e (%)_ SML: 1=rpe+ (RP,) b,
| =6% + (5%)b,
ry=16

arket Risk
Premium: 5%.
Applies Also to
__an Average Stock,
Safe Stock’s ~ and Is the Slope
| b=Risk Coefficient in the

Risk-Free

~ Rate, .

The model’s message is both startling and simple. In a competitive market, the expected mlt
premium varies in direct proportion to beta, This means that all investments must plot along

 the sloping line, known as the Security Market Line (SML). The expected risk premlum _en‘;_‘ 3
an |nvestment with a beta of .5 is, therefore, half the expected risk premium on the G
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fﬁbﬁm&exmseinCAPMwoﬂddlpmMp !
'wﬁolesdmwtllplotonmsm : \
- The expected risk premium on an investment with a beta of .5 is, therefore, half
expecued risk premium on the market; the expected risk premium on an.investn e
with a beta of 2.0 is twice the expected risk preminm on the market.

This model Spresses perfect linear relationship of systematlc risk and exp

return of a secunty that's why the SML is straight line.. 4 "»'

i) =
-

According to CAPM, all securities and portfolios, diversified or not, will plot on tt
SML in equilibrium. _
The CAPM is one of the most fundamental concepts in investment theory. The CAPM
is an equilibrium model that predicts the expected return on a stock, given the ;

expected return on the market, the stock’s beta coefficient, and the risk free rate. -

TN A&
i k r'!\jL{

|  DIFFERENCES BETWEEN CML AND SML
~ POINTS OF
 DISTINCTION

CML

Deﬁnition The introduction of a risk free asset | SML represents

changes the Markowitz efficient relationship between risk and

frontier into a straight line called | return for individual

Capital Market Line . or CML is using beta as a meas .
the graphical presentation of systematlc rlsk and
equilibrium  relationship between plotted in a diag

- *J - | expected return and total risk for resulting line is the

efficiently diversified portfolios; : Market Line :
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PO RIAR on the CML
SML-"
gia A b ~ N
Figure | | e o "
g R ) oA > JRm J 4
K B € Ruskoruvl\mj
3 z (o = R
2 R D 2 ,
d o g
g e o
. _ .
0 o'm 0 B"=1 r
Non-diversifiable risk, B
 Slope
b : SlopeofCML=0'p{[ (&,) ]1
S J
Risk CML considers both systematic and | SML considers Qn!Z. szﬁm;tlc
- - | Consideration unsystematic risk. risk.

2 12 ARBITRAGE PRICING THEORY (APT) ; AN ALTERNATIVE TOTHE i |
CAPM | EE I

lee the capital asset pl'lCIng model, arbitrage pricing theory stresses that expect

depends on the risk stemming from economy wide mﬂuences and is not dt

¥ rlsk. You' can think of the factors in arbitrage prlcmg as repnesenqi g SP
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, nf"" ‘hm theorles mek up? Ar-bltrm prlelnthu t tive
. 1\0 I‘nlrklt porefollo that plays such a central role in the capltd ass et oricin
: mf. feature In arbitrage pricing theory. So we don't have to worry about Jn orol '

millurlng the market portfolio, and in principle we can iest the arbitrage pricing tt

*n.‘“

1

l'

If we have data on only a sample of risky assets. Unfortunately you win some and Iou

Arbitrage pricing theory doesn't tell us what the underlying factors are unlike the capid

pricing model, which collapses all macroegonomic risks into a weII defined single fas

LA
return on the market portfolio,

[,

« i
TR

The word arbitrage means the purchase of an asset in one market and the simultaneous
of an identical or highly similar asset in another market so as to make a profit on the ‘ o
transactions. If, for example, you could buy a share of Beximco Pharma stock for Tk.153 from
an investor in Chittagong and immediately sell that share to another investor in Dhalé 4 ,,
Tk.155, you could make a Tk.2 arbitrage profit. Of course, everyone would like to play :
game. 5o in an efficient market, which is characterized by a great deal of competition i ;w 3
investors, the arbitrage process will cause highly similar assets to have equal prices. That
th. prices of highly similar assets were not equal, the arbitrage process would work .

. price equality occurred. In the example given above, shares of Beximco Pharma, b
economically indistinguishable from each other, should all sell for the same price regard

. which roglon the buyer of seller lives in. | :
Stated differently, the arbitrage process Ieads to the law of one price, which l

equivalent assets should be priced equally. This law also implies that equuvalent asse'éw
e have equal expected and required rate of return. Usin :

model has been developed that is today challenging the CAPM as'a theore'aca]

A foundlﬂon of finance. Recall from previous equation that. the CAPM relates
[ 'L mulragl rate of return with the asset’s risk (beta),
- ek pardallo'l rate ofmum (Rm)

’th!i rawbithen M 00, Ex w3 n‘i?

g this arbitrage concept, a ri

the risk-free inte_rest [ ~,

Jf'"

“b""‘b "J

N
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,Essentlally the arbitrage pricing theory views the CAPM as bemg too simple in a.ssurring an“'f" 7",;;
asset’s risk is described completely by a single beta that is related to the market index. __
Rather, the APT views asset risk as better portrayed by relating an asset’s returns with il

“several indices. That is, an asset has several relevant betas, not just one.
A simple version of the APT is:

Ri:Rf +/3.' 1Fm +ﬂi 2Fz +ﬂ1 3F3
Where,

F F _F = excess returns on broad factors that are important determinants of
194+ 2» _

asset rates of return

risk of asset | relative to each of the three factors, respectively o

BB B

In this simple version of the APT, three broad factors affect risk and return. Therefore, three .

sensitivity coefficients (beta) convert these factors into a required rate of return for any given

asset.

The APT is thus a more complex theory because it allows for more risk elements for asset | {
than only the market-related risk. Exactly what Fi, F2, and F3 and other factors economically +
stand for is unresolved today and is the subject of ongoing research. Some researchers have | :
suggested u.nanticipated movements in inflation, industrial production, and the general cost of
risk bearing. Other suggestions have leaned more toward a national economy factor am‘.l-;r :
industry factors. -

Proponents of the APT model argue that it is more general than the CAPM be
CAPM is a single-factor model '_buf the APT is a multifactor model. APT propoi
~ that the CAPM has not performed well in statistical verification tests. On he
p testing of the validity of the APT has been performed only recently 04 remair
y  Evidence mordn( the APT as being a better risk-return
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Arbh'lge pncmg theory will provide a good handle on expected returns only if we 2
i identi‘fy a reasonably short list of macroeconomic factors,25 (2) measure the expected‘
premium on each of these factors, and (3) measure the sensitivity of each stock to thes

ﬁmm. Let us look briefly at how Elton, Gruber, and Mei tackled each of these issues aai

estimated the cost of equity for a group of nine New York utilities.

Step [: Identify the Macroeconomic Factors Although APT doesn't tell us what the
underlying economic factors are, Elton, Gruber, and Mei identified five principal factors that

could affect either the cash flows themselves or the rate at which they are discounted. These

factors are;

Factor Measured by o
Yield spread Return on long government bond less return on 30-day Treasury bills
Interest rate Change in Treasury bill return .
Exchange rate Change in value of dollar relative to basket of currencies

‘Real GNP ~ Change in forecasts of real GNP

Inflation ; Change in forecasts of inflation

Elmated
Risk Premium*

S

s il i
e Sy
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Step 2: Estimate the Risk Premium for Each Factor some stocks are more exposed M

others to a particular factor. So we can estimate the sensitivity of a sample of stocks to ead'r "

factor and then measure how much extra return investors would have received in the past

 for taking on factor risk. The results are shown in the estimated risk premium table.

For example, stocks with posﬁve sensitivity to real GNP tended to have higher retdrns when

real GNP increased. A stock with an average sensitivity gave investors an additional return of -

49 percent a year compared with a stock that was completely unaffected by changes in r&l
GNP. In other words, investors appeared to dislike “cyclical” stocks, whose returns were
sensitive to economic activity, and demanded a higher return from these stocks. By contrast,
estimated risk premium table shows that a stock with average exposure to inflation >gavé

investors .83 percent a year less return than a stock with no exposure to inflation. Thus

investors seemed to prefer stocks that protected them against inflation (stocks that did well :

when inflation accelerated), and they were willing to accept a lower ‘expected return from

such stocks.

Step 3: Estimate the Factor Sensitivities The estimates of the premiums for taking on
factor risk can now be used to estimate the cost of equity for the group of New York Stat.e

utilities. Remember, APT states that the risk premium for any asset depends on 113

sensitivities to factor risks (b) and the expected risk premium.for each factor (rf,,c,,,, —r;).In.

this case there are six factors,

--------------
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,@ﬁq stocks was;

; - ecte mk pl‘.lmum = (r = ﬂ) m bﬂx"
Mty bill rate in December 1990, the end of the Elte
od, was about 7 percent. so the APT estimate of the expected return on Now Yak

Expected Return = Risk-free interest + expected risk premium

=7 +853=1553or 15.5%

.-v t
*ﬂTJ If_

Yield sregd ;

Interest rate -2.25 -6l 1.37

Exchange rate 70 -59 -4l

[Real GNP i 49 08 -

Inflation -.18 -.83 A5

Market 32 6.36 2.04 :

Total : 8.53% - v il
Table: Using APT to estimate the expected risk premium for a portfolio of nine New York State utility stocks. &

CAPM VS. APT
mlé NT OF | B,
[ AR : CAPM APT
’im;;nc:ﬂon | )i A T R
Definition CAPM is based on investors’ | APT is based on the factorr
) portfolio demand and equilibrium | of returns and the apprpxi‘ 1é
arguments. arbitrage argument.
" Factor " CAPM relates an asset’s required

rate of return with the asset’s risk

(beta), the risk-free interest rate (Ry)

and the market porl:follo s rate of

; _retum (Rm) The slmple version of

@NPMIL

it 3 L R S e 1~
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CAPM is an equnllbnum eI and
derived from individual portfollo.

~optimization. - r

e

-APTAS a staistial |

systematlc n:k:' Here

between sources is dete

by no arbltrage copdmon.

In CAPM it is difficult to find good

| | proxy for market return.

approprlatg_

CAPM assumes that the probablllty
distributions of asset returns are
normally distributed.

not make

APT  does e

assumption about the dlstnbuttgn .

of asset returns. S | et
B, ‘9’) 5

| According to CAPM investors are all

risk-averse who maximize their

expected utility of their end of perlod»

CAPM requires that the market There is no speEial rié ﬁe
- ma portfolio be efficient market portfollo in APT
- ‘portfolio J
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REVIEW QUESTIONS

IWhat is a portfolio’ How is the portfollo return and risk calculatéd f&" t

~security portfolio? (NU BBA — 2008) : S :
"Q’-%Q Differenciate between portfolio risk and stand alone rlsk. (NU BBA 2008)

Q 2 IO - What is efficient frontier! How does an Investor choose hls or her 3 ?
}'

Optimal Portfolio from an Eff cient Set? (NU BBA - 2007 2008, 2009 20"-,,
B 2012.) | .., h o ,
2 Q-211 How are total risk, non- diversifiable risk, and diversifiable risks related?

" Q-212 Whatis CAPM? Explain its assumptlons (NU BBA - 2009, 2010, 20|3)
- Q-213  Explain the Security Market Line with the help of a figure.

- Or, Why is the SML a straight line? (NU BBA — 2008)

"~ Q-214  Show the differences between CML and SML. (NU BBA - 2008, 20|2)
Q-2.15  Whatis beta? How is it measured?

‘. A_Q-2.I6 Define and distinguish between systematic risk and unsystematlc rlsk.

B BBA 2007)
»f' Q-2 17 Discuss the process of calculating expected return using APT o “'"'b S
- .Q 2.I8 | What is the significance of Security Market Line (SML)? (NU BBA 2(!)9) Bl
B 08219 - pes 9.

ne and distinguish between CAPM and APT. (NU BBA 2007, 2008, 21
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OBLEMS & SOLUTIONS

Black Berry Corporadion is conside

&ch pro]oct has a |-year life and pro]

‘v‘f 3 r i ¥

onomy. The estimated rates of return are sho'er in

> A
MARKET | T RATES OF RETURN IF STATI S
g PROBABILITY b L
.| CO NDITION 2 A B _,—(f ‘
&-'a ossimistic 0.25 20% 8%+ eeioria

* = “Most likely 0.50 28 26 74 - ol
- [ Opamistic 0.25 32 3 200 - o b ol
ﬂseksmne that Black Berry Corporation is going to invest one third of its available funds h;}
‘each project Black Berry will create a portfolio of three equally weighted projects. &
?‘Fﬂdeach project’s expected rate of return, variance, and standard deviation. ~ \r&‘t
Z.Whatts the expected rate of return, variance, and standard deviation of the three-proj.cg :.
< .

I. Calculation of expected rate of return:
X, =(25%x.20)+(.50x.28) +(.25%x.32) = 0.27
X, =(.25%.,18)+(.50%.26) + (.25%.36) = 0.265

%, =(25%.28) +(.50%.24) + (.25%.20) = 0.24

Calculation of standard deviation:

o, =+-25(20-.27) +.50(28 — 27) +.25(32 — 27)?

=+/0.0019 =.0435

' -_st(w 265)’+ .50(.26 —.265)" +.25(36 - .265)
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¥ | ". 35)“ 00019
' -(00638)2 00041
2= 02828)2 =0.0008

. Po‘rt_folio return, X, = Zwix, (333x 27)+(.333%0.265)+ (333 x 24),,

i=1

Portfolio standard deviatidn,

G = \/ (:333)°(0435)" +(333)*(.0638)° +(333)° (02828)° +(2x.00265% 333x ,4
" V(2x-0.0012x.333x.333)+(2x~0018x.333x.333) i

= v/0.000672 =.0259

Variance, o,° = (0.259)* = 0.00067
Covariance, COV ; = Zp,. (x, =%, Nz —%5) ) T
i=l :

; : ,_»4‘-
COV p =.25(20—.27)(.18—.265)+.5(28-.27)(26 - .265)+.25(.32.27)(.36 —.265)=.00265
COV,, = 25(20—.27)(28—.24)+.5(28 —.27)(24 - .24)+.25(.32 - .27)(.20-.24)=—.00 m

COVye. -25(18 265).28—.24)+. 5(26 265.).24— 24)+ 25(36 265)(20 24)—- 0018

.'j.l, —!""I' .6;:': e
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. %y =(25%-102) + (60 092)+(15x1540)=oo733 G X
| %5 =(25%.05)+ (:60x.0620) + (15 0740) 5 0.0608 5, - (U5 nPE Pera
Calculation of standard deviatlon.

a”—ﬁ 02-.0733)" + 60(0920 0733)" + 15(1540 - 0733)

=+/0.00336291=.058

o5 =+.25(.05 —.0608) +.60(.0620 — 0608)" +.15(,0740 —.0608)?
=+/0.00005616 =.0075

Covariance:

COV,, =.25(-.2-.0733)(.05 -.0608)+ .6(.0920 —.0733)(.0620 —.0608) +
15(.1540 —.0733)(.0740 —.0608)=.00042516

COV,s 0.00042516

L =0.9774
c,os .058x.0075

Correlation: p,,. =

Securlty X

Pr'obablllty
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o< 1= > I
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. .f'rh T,

Jit & ?..( 10x.3)+(20x 2)+ (40x.1)+(20x 05)+(d0w W

=(05x 20)+(25>«d0)+(30>< 20) + (.30 30)'+€,10x.40)@-.w;w

Calculation of standard deviation: : o ;.3 -
o, =+10(30—.11) + 20(20— 11)* +.40(.10—. 11)2 +.20(.05-. 11)2 +. 10(- ur-eg
=+.0104=.102

-

&, = -05(—.20- 205 + 25(10 - 205} +.30(20 — 205) +.30(:30 - .205) +.10(40— 205}
=.0175=.1322 j

IL. Portfolio return, %, = w,%,. =(50x.11)+ (50x0.205) = 1575

i=]

Portfolio standard deviation, o, = \/ w0’ + wvzo'yz +2w,w COV

ap =y(5)°(102)° +(5)*(1322)" +2x 5 5x—.0016 = +/0.0062 = 0785

Covariance, COV,, = Zp,.j (x, i )(xy —fy)

- i=l
cov, = 10x 05(.30 . FIY-.2 - 205) +.20 x.25(20 - .11).10 - 205)+ 40x 30(10— 11)(2
+.20%.30(.05 - .11).30 —.205) +.10 . 10(-.10-.11X.40 - .205) = — .0016 -F

Jl. '

S =

il?“’ﬂ) Assumg that the rls -freqi rg;e is* % ::'ﬁ;? “‘l;
" god W i MLy V0 :
-'for th@! %é "_ OC T} k{ ?V‘B. is t

h*v
%
h ‘%?, - \f'-é‘ "r! ol
£ I M i" "Jf. N

ish *Pmmlm-." (R...-R;) here Risk Premium = 7,

»4“_|:1 - o P

,,'-hrxw-i». -
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_(i) Calculate the expected return for both stocks.
(u) Calculate the standard deviation for both stocks.
."‘ i)} Which stock is risky and why?

Sblution:

I. Calculation of expected rate of return:
Xy =(.10x—-10)+(.20x.02) + (.40x.12) + (.20%.20) +(.10x.38) =.12
Xy =(.10x=35)+(.20x.00) + (.40 x.20) + (.20x.25) + (.10x .45) =.14

Calculation of standard deviation:

= 10(= 10— .12) + 20(02—.12) +40(12—.12) + 20(20— 12) +. 10(38— 12)2 |
| = J0.01488 = 12198 | | |
o, =y-10(- 35-.14) +.20(00—.14) +.40(20~.14)* + 20(25 - .14) +.10(45.14)"
=+/0..0414=.2035

i , | :
0.12198 0.2035 Dokl

CVy =——"—=10165 CV,= P A e,
Y01 TR Vs e S

is more risky considering the standard deviations of securlty x and y
(N 5 BBA -JOl l) Black Berry Corpo tlon is con5|de’ '

f S

..m.'...a... *‘"’_-...l-e-m.r e
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B | Cdculauon of expected rate of return:
Ra = (25 20)+(.50x.28) + (:25x 32) =027
Rs = (25x.18)+(.50x.26) +(.25x.36) = 0.265

Re = (25x.28) +(50x.24) + (25x.20) = 024
~ Calculation of standard deviation:

o, =+.25(20-27) +.50(28—.27) +.25(32-.27)*
=/0.0019 =.0435

6 = [ 25(18— 265 +.50(26— 265) +.25(36— 265)

=+/0.004075=.0638

0, =25(28-.24) +.50(24— 24) + 25(20- 24}
0.0008 =.02828

Calculation of Variance:
o,’ =(0.0435) =0.0019
' — (0.0638)° =0.0041
= (o 02828)" =0. 0008

. Porl:follo return,

isl

Pord’ollo return, xp —wa (333x 27) 4 (333x~0..26' 5)+( i

»

“
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\ +(-o 0012x2x.333x.333)+ (- 0018x2x 333x.333) '

J 0259

 Variance, 5," = (0.259)* = 0.00067

‘- . jc&;_v;ﬁance,' COV 4 =ip,-(RA _E*‘XRB —Es)

COV,; =.25(.20 — 27)( 18 —.265)+.5(.28 — 27).26 —.265) + 25( 32— .27).36 — 265)

=.00265

COV, = .25(20—.27X.28 —.24)+.5(.28 —.27X.24 —.24) +.25(.32 — 27X.20—.24)

=—.0012

COVpe =.25(.18 —.265).28 — 24)+.5(.26 — 265.).24 —.24) +.25(.36 —.265 .20 —.24)

-8 NU BBA - 20| 3) If the risk free rate is 6% and market risk premlum is IO%, what IS the

K: __" return for the overall stock market? What is the required rate of;;m: ona stock
*tﬁat has beta of 1.6?

Solutlon £
 We know, Risk Premium = (Rn-R¢), here Risk Premium = 10% DA =

So, Rm = Re+ 10=6+10= 16
Required Rate of Return, E(R,) =R, +(Rm —-R, ),8

1 E(R)=6+(10)1.6 =22%
2 : 9: (NL BBA 20!3) Followmg are the pro

Nu bability dlstnbuuon and retum of
*",.‘-.&:. -s:_ X 5 i < 2 ..’T.‘ -
g E,; "y S et f : : _ e \"
BREIOARY S ain™ ;e SHRT RATES OF RETURN
| Scenario | PROBABILITY N ERS e e
SR A | 3 b S TAS X ok
ecession 025 (s - 085
:‘ i‘;%» ‘nk‘ : 1. :)—.7' >~..=- :.-‘.‘_‘.,.‘- = B ’ :»“_\ 8= . ‘. F >
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g W ‘%Molw Return. % = Zw % -(75>< 0405)+(25x0 oos)g @1625;" e

=l
Calculation of expected rate of return: , .
' -—(25x 08)+(.5%.03)+(.25x.20) = oo4os¢.»0\.,( s
%, =(:25%.20)+ (5x.05)+ (25x—25) = 0,005 5 D1E v

4 o % 2 L e
- Portfolio standard devuatlon, O‘P'=\/WA20'A2+W320'B +2WAWBC0_V;43 : 1 ,

'Calculaﬁdh of standard deviation:

‘f” R = 25(- 08— 0405)+5(03 0.0405) +.25(.20— 0405)2
B = l01004525—. 100226

| —J 25(20 .005) +.5(.05— 005)2+25( 25= 005)2' '
R 0672 =.163631 -

=75 (100226) + (25 (162699877 + 2 X 75x.25x—01627875)
L‘ = V0521 -.—.2282

!.{j:ccavarianc‘e. cov,, Zp,,B =% )(xB ~%;)
- 5o i=l C ‘ S
C@V@ =.25(—.08 — 0405)(20 oos)+ 5(.03 - 0405)( )

i o 25( 20— 0405)(- 25 oos)_— 016278'»%"

L o "s
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_ Solution: We know, Expected rate of return, E(R )= R (R —R ),3
 ForA, E(R)=.11+(15-.11)135=0.1640 =1640% & -l ¥ (ﬂf(fbﬂm’t'é

sy £+ overtvalued.

& o sk, 07 @6 f""“—“"
. R g (e Undunvalugd <

ForB,.E(RA)=.11+(.15—.11) 85 =0.1440 = 14.40%
For C, E(R,) =.11+(15-.11) 1.20 = 0.1580 = 15.80%
For D, E(R) =.11+(15-.11) 1.75=0.18 =18%

Stock Expected Actual Return Market Status
! Return _
A 17 6.4 Over Valued
ey B 16 440 Over Valued
W
P i C |5 [5.8 Under Valued
i D i8 18 Equilibrium

Stz Probability of ‘Rate_s of Return
'...J.ff -"-;'E_qdnon‘iy' Each State s if State Occurs
- Occurring A B
210305 . thei | S%ee G 0%
L0407 A (I GAL 470 e e TR TR
% .r_.-29:

& Calculation of expected rate of return:

X, =(-15x. 30) +(.14%.40) + (.16 30) = eose b4

§, a(lOX 30)+(13x 40)+(—20x 30 =om2 Wi

o
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'-o |37| ;
—\/7)( 14_0.022) +40(13-.022) + 3(— 20— 022)2
= J0.021276

: - =0.1459 |
o F
by o, =+/30( 14— .024) +40(~.12-.024)" +.30( 10—.024)
= ,/0.014064 ~

=0.1186

B ool Coefficient of Variation:

L R R
e 0.059
0.1459
G- =6.63% -
270,022 5
01186
= 4,940
B, -

b Rank according to expected rate of return:
x,=0.059 Higher return

X, =0.024 Moderate return
x; =0.022 Lower Return .

Rank accordmg to risk.
CV 6 63A nghly rlsky .
CV =4; 94/0 Moderately risky

CV 2324% Less»""' -
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tho followlng lnformntlon of two Invownont pnnheu
to calculate the Expected Return of the projects:

RN [ B R 4 o
.| ~ 13,00 0.10 ’ G T
0.20 13,500 025 | 13,000 .
0.40 14,000 0.30 14,000
0.20 14,500 0.25 15,000
0.10 15,000 010 16,000

~ Solution:
We can calculate riskiness of the cash flows of the project through calculating Expected rate
of Return of each project:

We know, Expected rate of Return, x; = Zx,.P,

For project- ' X:.
Expected rate of Return,
X, = (13000x.1)+ (13500 x.2) + (14000 x .4) + (14500 x .2) + (15000 x..1)

E ]
= 14000 ‘ 3 1
For project- Y; 5 ;
Expected rate of Return,
%, = (12000x.1) + (13000 x.25) + (14000 x. 3)+(15000x 25)+(16000x.1) -
3 = 14000 Sy
} 2-2 Stock A and stock B have the following probability distribution of expected fucura ,]:" e
- returns: | . ks
0.1 ;
" 02
0.4
0.2
0.1 % 2
. expoctéd rate of mtumT stoc
Mt
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rps ’i.,..'e -l-f, wﬂtungn-‘ ('

bl W e
kA? Explain,. ‘idh »mk |

'
o

#a #4018 Vi -f“na"x*-u

T 0

L 'ﬂ 3

5 -(—25x 1)+ (:05%.2)+(.15%.4) + (.30 2)+(45x 1)

A We know, B:pomd rate of Return, X, = ix,P

i=l

=015
Xy =(=40%.1) +(.00x.2) + (.06 % .4) + (40 x.2) + (.66 x.1) iR
=0.13 1
b. Standard deVlaﬂon, 0-1 = JZn:R(x‘ __E)Z : .: | .. il ;'
=1 N 8 » #
- < L ad t..l‘?
\ .,
n 0y =.1(=25-.15)* +.2(05—15)" + 4(15— 15) + 2(3- 15)2+ 1(45_ 15),
| - = J0.0315 |
| ' = 0.1775 L
‘ ' e,
-‘-!*". 2

-Jl(—4o— 13)* +.2(.00-.13)* + 4(06—- 13) + 2(4— 13)’+ ﬁ ‘

= v/0.0761

=0.2759

'W‘ know, Caeficien of Variaion, eved T
'8 Ry

s | oo, -~--~----‘a Z;%; 18
1“‘,,' :.._A. '

&
o W : " v
bl il AN ‘,.v'— “‘-"u‘-',".‘“ 14'.' 0

II
.v'rn. A F"

i vy
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2-3 The Berry Corporations is considering three possible capital projects for next year. Each

project has a |-year life, and project returns depend on next year’ s state of the economy The
_ estimated rates of return are shown in the table:

State of the Probability of - Rates of Return
Economy Each State if State Occurs
| | Occurring A B <
“Recession 0.25 0.10 0.09 014
Average 10.50 0.14 0.13 - 0.12
Boom 0.25 0.16 0.18 0.10 -

a. Find each project’s expected rate of return, variance, standard deviation, and
coefficient of variation.
b. Rank the alternatlves on the basis of (I) expected return and (2) nsk. Wh|ch

~ alternative would you choose?

Solution:

a. Calchlation of expected rate of return:
X, =(25x.10)+(.50x.14) +(.25%.16) = 0.135
%, = (25%.09) + (.50x.13) + (25.18) = 0.1325
X, =(25x.14)+(.50x.12) +(.25%.10) = 0.12.

N Cﬂlculatioh of standard deviation:

_ \/ 25(.10-. 135)2 +.50(:14~.135)" +.25( T 135)

0.000475 e
=00218 . e sy o
_ﬁs(og- 1325)2 +. 50(13— 1325)’;‘ _
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h.... Al e o u:.i e
= 40.0002
iy . ‘l‘yi‘ ot e T

PAAL L) T
'i,;}?., .,!‘-9401404
! ol e G | oy
CllcullﬂopofVaﬂanco: ‘ ,,..

o, =(0.0218) =0.000475

o,” =(0.032)" =0.00102

o.’ =(0.01414)" =0.0002

i Calculation of Coefficient of Variation: -
V,= 0.0218 =0.1615=16.15%
0.135
= 9,032 =0.2415=24.15%
0.1325
014
CVC=OOl 14=O.ll78=ll.78% [
0.12

b. Rank according to expected rate of return:
X, =0.135 Higher return

Xs =0.1325 Moderate return

xc=0.12 Lower Return

Rank according to risk:

CV, =24.15% Highly risky

| . CV,=1615%  Moderately risky
R OV =ILT8% Lesisg
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; wﬂ]w ¢mte a portfolio of three equally welghted projects.
‘ a What is the expected rate of return on the portfolio? _ .
.h _b. Whatare the variance and standard deviation of the portfolio? AR 4

e What are the covariance and correlation coefficient between pro1ecfs A and B? gt =
Between projects A and C? —

Solution:

- n
a. We know, Portfolio return, X, = Zwl_ T
' =

= (.333x.135)+(1333x0.1325)+ (333 x.12)
=0.129 |

b. We know, Portfolio standard deviation,

2. 2 22 DL 2 g
o) = w20l +w,l0, +wlo +2w,w,COV, + 2wy W COVye +2wew, COV,,

_ [(333)°(0218) +(333)(032) +(333F (01414) +(2x.333x 333 00066)
+(=0.00045 x 2%.333x.333)+(~0.0003x 2% 333x.333)

~ =/0.00016846 = 0013
: vinance. ,? = (0.013)* =0.00017

c. We know. Covariance, COV Zp g =%, XxB . %)

i=l

-COV -25(10- 135).09- 1325)+ 5(14_135)(13_ 1325)+ 25(16 135)(18 13’

. = 000066 |
-"*-»GOV =.25(.10-. 135)( 14— 12)+ 5( 14-. 135)( 12—, 12)+ 25(16-,1

-'00003 “
!f - 25(09- 1325)(14— 12)+ 5(13- 1325)( 12— 12)1

= g
a i
N 2
o L
tl _ I
i
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blarahdaod s 0 v
BRI T N
ol i o 2l Rt ' ‘-’I‘ * hi e &1‘ 245 RS e
| B ity NS TSR | L, -
- 3 iy - - 7 " V " S
: 3 ¥ 2 ¥ Y | e & - e .o - ifvh BNig ﬂ -

4 g B gy
i '!7" ’“L"_. ’

iy

‘F‘. 3 '.aé

o t»fm’@"""' ;
! - = COV __M__ =0-946)1
~ Correlation, p,, =';:;:L=.0218x;032

L . ¥
~ o
k-

; S513 f*'j;- I
T :  COV, - ‘._O'OOOB =-0.9732 -
_ Correlation, p,c = 5.0 .0218x.01414 : .

5.

‘ 2-5 Stock A and B have the following historical returns:

Year Stock A’s Returns Stock B’s Returns |
2000 -0.18 | 024
2001 : 0.44 0.2 4
2002 022 . 0,04
2003 0.22 0.08
. 2004 oos A 056
. a. Calculate the average rate of return for each stock during the 5-year Pe,riqc'i.;_f
=< that someone held a portfolio consisting of 50 percent of stock A and 50
stock B. What would have been the average return on the portfolio

period?

Soldtion: (a)EKPﬁﬁﬂiLesumtqr_s;ggg_;
c e o= 184.44-224 204 34
xA T 5 = 0.12

- _=24+.24-.04+ .08+ 56
syt : —~0.12

)+(50x.12)= 0 12

Porl;folid return, X, = (.50><.12

(b) Standard deviation for stocks ; | |
| ; IR
s ;‘/(_'13_'12) iy +(.22

=12F + (pdan
e St o

BRLE S = J0.0916 = 0.30265 3, e

.

- « = -.4,- . e 3 « r ” s
¥ K, e g \ . ! -

- P (v . : i * A " ' 4 o

i o O o R R B i b J i o
LR S R .
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 =J00912=0302

And

" Portfolio standard deviation, | g ot
a,‘=\/w,, o, twg oy +2w,w,COV,, v ?

= (5)(30265) +(5)(302) +(2x.5%.5x0.0734)
~ =o0824

Here,

n

Z(xA —- X, Xxﬂ'_-’_cﬂ)

i=]

o .ﬁ.vvv,__
- ~F 4 IS Ci

 Covariance, COV,, = :

| (é.18—.12)(—.24—.12)+(.44—.12)(.24—.12)+(—.22—.12)(—..04—.12)
+(22-.12)(08-.12)+(:34~.12)(56—.12)
| |

. =0.0734 |
\ cov,, . 00734

: . : - = =0.803
~ (c) We know, Correlation coefﬁqent, P 4z 0,05 0.30265%0.302 .

- Yes, correlation céefﬁcient of two stocks is closer to 0.8.

 26Basedon 5 years Qf. monthly data, you derive the following information for the compa " b2
 listed: | | . | | |

R Eompgny ‘ i o,

Tntel | R

Ford 0.1460
. "Anhafus:er, B.usth-\_ . 00760 .
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.L “_ roli jpeﬂfollzoll IS pnr'é.nt, COmPutoth. Omed ("WW ; ¥,
e '-."1 o P'bt ﬂ'lom on the SML. o

. k3
f =8 feal
P a b ' ¢

wl
L |

- Solution: WO know, f, = a_bz”'

= a,aa:p ""='12"Z’;f5505)2*‘72_=1.584 ) 4
) P = 146(23505505)?" %
| ﬂmma...;.='076(z>;'5055()5)0x'55 b " : , ﬂ
Briws = 102(2;5(),5505)% SRR

Required Rate of Return, £(R,) = R ,+(R,-R,)p
E(Rp) =08+ (15— .08)1.584=.19090r19.09%
E(Rp,,;) =08+ (15-.08) 876=.1413 | L
) =.08+(.15-.08).76 =.1332 S “ 3
'.--E(RM,,'G,)=.08+(.15—.08)1.113=.1573 <

Anheushgr y iy as 4
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'Splﬁtion: hWe. know, Expected rate of return, E(R,.)=Rf +(Rm —Rf )ﬂ ' s b
~ ForA E(R,)=.08+(14-.08)1.72=0.1832=18.32% |
. ForB, E(R,)=.08+(14—.08)1.14=0.1484 =14.84% - e
o forC, E(R.) =.08+ (.14 —.08)0.76 = 0.1256 = 12.56% : :
r' For D, E(R,)=.08+(.14—.08) 0.44=0.1064 =10.64% .
B e E(R,)=.08+(14-.08)0.03=0.0818 =8.18%
- ForF, E(R;)=.08+(14- 08)( 0.79)=0.0326=3.26%

28 The following are the hlstoncal returns for the Chelle Computer Company: - D 4
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37+O9—11+08*+ 11+_04 L 4

‘ _0.097
B 513404 094.124.09 o

’ .-"‘- ST % B ¥ 6 |
_" .". . | -'vaaﬁanc_eQ |

(37-.097)(15-.09) + (09 -.097).19 - .09)+ (~.11-.097)( 14~ 09)
| _ +(08-.097(~.09-.09)+(11-.097).12 - 09)+(04 097)(09,;. )
- Cov,, = = | <

_ 0.0092
5

=0.00184

Z(xi —-%i )2

b. We know, Standard deviation, O li= ‘/H

n-1

o= \/ (37-097) +(05-.097) +(-.11-.097) + (08— 097F + (11-097 + (04=1
cr= ~ - s

£ 6-1
= P =01sss
\/(15 09)2+(13 09) +(14- 09y +(— 0909 1 (1209 +(0
pass. J ~009

I. c. We know, Beta coeﬂicrent, pc' L %
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poration is tMMeWWMwmmm e
s coming from each of the subsldiarlcs. and their mppcﬂvc betas, are QW&IH

2 &
Cable company | 25 " | 0.90 : 2
‘Real estate e 10 s i
International projects : 5 1.50

a. What is the holding company’s beta?

- b. Assume that the risk-free rate is 6 percent and the market risk premium is 5 percent.
What is the holding company’s required rate of return?
Solution:

2. We know,
Company beta, . = iw,. .
i=l
= (:70%.6)+(25%.9)+(.1x1.30)+(:05x1.50)
| = 0.67
b. Holding company’s return, E(R.) =.06+(.11-.06)0.67 = 0.0935

2-10 Suppose Ry = 9%, R = 14%, and B = |.3.
. 2 Whatis R, the required rate of return on stock i? : ‘ L.
b.  Now suppose Ry (1) increases to 10 percent or (2) decreases to 8 percent. Tho slope

- ofthe SML remains constant. qu would this affect R, and R} , ol4 10 |
- ¢ Now assume R¢ remains at 9 ﬁércent but Rn (1) increases to 16 percent or (Z)falsu 73 ¥ 4
3 percent. The slope of the SML does not remain constant. How wedd

Qe i T S —— N
.

B+
X changes affect Ru' 1 AFE 7hg | zﬁ- -
L ‘o'uﬂon. Co- - : ;

A --,f»-'
) R ] .I'
L

J&eqswgdmwefﬁeﬂlﬂﬂ» E(Rl) Rﬁ""%“ﬂfw ' ) _,', .
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C willbe IS 'amwmarmmw - i (f
o i .;:r:apes.ofm. E(R)=R;+(R.-"Rf)ﬂ=° ;
| s | - | s R 0

e so
ii. When R¢ deCreases to 8%, the slope of the SML (R Rf ) remains same M

¢ ,.g
% ’

." ‘

e )ﬂ 003+( 3-. 08)I 3 0. I45 or ‘f’}_

e\

. be 13% due- to the increase in Rf
Requnred rate of return, E(R )=R,+ (R
c.i. When Rm increases to 16%, . . k : ; .
" Required rate f return, E(R ) =R A (Rm -R, ),B = 0.09+(. '. 6-09)1.3 = 0 18l VA°'7'T :;
ii. When R falls to 13%, | i ,;
Expected rate of return, E(R,) =R, +(R, —R, )B= 009+( 13-09)1.3 =0.142 or |4 %

J

2-11 You have a £2 million portfolio consisting of a £100,000 investment in ach‘
different stocks. The portfolio has a beta of I.l. You are considering selling £|0000¢
of one stock which has a beta equal to 0.9 and using the proceeds to purchase another
.‘whlch has a beta equal to |.4. What will be the new beta of your portfolio follo
transaction?
Solution:
| New b =old beta + (weight x change in beta)
=1.1 +.05 (1.4-0.9) |
= 1.1 +.05 (.5) =1.125

i

Or New b = OId beta (weight of replaced security x beta of the replaced secu

* (weight of replacing securi 'ty X beta of the replacing secur
= I.1'= (05x.9) + (05x1.4) o | o

= 1.1-.045+ 07 = 1125
| 2-l2 Stock R has a beta of LS stock S has a beta of 075 the exp
‘ 3 d ’
R avonge stock is I percent, and the risk free rate of return is 7
i dn roqulred rctum on the rlskler stock exceed thg I‘equlred

AR A T AR A R e Sl
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mquired meofreturn, E(R,) .R +(R,,, R,),B

fu“smck-s,E(Rs) 007+(013 007)075 0.115= 115%

H“ chk-R is more risky stock. Thus ‘expected rate of return of riskier pro|ect stock-R
. mad ( 16%-11.5%) 4.5% the rate of return on the Jess risky stock-S

2-13 Stock A and Stock B have the following historical returns:

Year Stock A’s Returns ] Stock B’s Returns
2010 (18.00%) : (14.50%)
201 | 33.00 21.80
2012 | 15.00 ' 30.50

2013 (0.50) | (7.60) .
2014 27.00 26.30

3. Calculate the average rate of return for each stock during the 5-year period.

b. Assume that someone held a portfolio consisting of 50 percent of stock A and 30 ‘
pertént of stock B. What would have been the realized rate of return on the'
portfolio in each year! What would have been the average return on the ,por“tfoli&

- during this period? ‘ |
& Calculate the standard deviation of returns for _each stock and for the portfolio. s
- d. Calculate the coefficient of variation for each stock and for the portfolio..
e ;If You are a risk-a;/erse investor, would you prefer to hold stock A, si:ock B; or th§ 4 |

portfolio? Why?

Zx

=l
n

-‘!‘Wﬁ know, Expected rate of return, X, =

=-—-18+33+l'5—.50+27 ~11.3%
‘ 5 o =
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2010 (~18x. 5)+(—i45>< < -(me) i A
G 2‘5‘” (33x.5)+(21.8x.5) . =274% A,
22 (15%.5)+(30.5%.5) =2075% o

2013 (-5x.5)+(-7.6x.5) = (4.05%)
2014 (27x.5)+(26.3x.5) =2665%
B - - e $ [ '
' B e o, 5 - 16.25+27.4+2§.7|5l 4.05+2665 _,, 1,
R = J?i)z A

c. We know, Standard deviation, o; =

n—1
_ \/(—18—11.3)2 +(@3-113F +(15-113] + (- 5-113 +(27-11.3)°
W : : :
| i | A
= V4322=2079% Bag s

- ~ -~
[

! ¥ 4 s : -,;‘
4 J(—l4.5—11.3)2‘+(21.8-11.3)2+(30.5—1-1.3)’_’+(a7.6—11..3)’+(26,3-1 P
, — = - ?k. )
- o | <

: = \/431.685 =20.78% | | R
. e E . ' - *:
o A _a,=J(“16-25-11-'3)’+(27-4-11-3)’ +(22.75-11.3F +(-4.05-11.3) +(26.651
X I g i ' 5—1 - ‘ ’ 5 '

= /405,14 = 20.13%
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. aﬁl mk-averse lnvestor. I prefer to invest |n the pargfoﬁo W it ' “ ke
: W’" (Il 3%) at lower level of BISIC S

> ;§.|4 You have observed the followihg ret'urns»ovér time:

2000 14% Sk |3% 5%

2001 49 | 5 £ 10 : ?
’ 2002 -16 5 12

2003 3. R | R

2004 20+ (340 i g5 | _

~ Assume that the risk-free rate is 6 percent and the market risk premium is 5 percent. ’ k7

’

a. What are the betas of stocks X and Y? | ,_ Do
b. What are the expected rates of return for stocks X and e ) -
c. What is the expected rate of return for a portfollo conslst.mg of 80 percent of stock

~ X and 20 percent of stock Y? .
d- If stock X’s required return is 22 percent, is stock X under- or overvalued?

MTUE

II : B‘P%‘A‘.ted return for stocks: . y
By o 14+.19-.16+.03+20 440 -
. L _' ) | 5 ] e ‘
b ,Tey;-'13,+-°7*'°5+"°1+'“'=0,054
12+ 10-. 12+ 01+. 15 *0 052 s
5 N 3 afh =

R,- a( :ox o&)+(g@»< 054)== om4$

"~ - - -
- Sl el A...'r
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..h 5 1 .,,,r,.n* 11’ H" e
e’bﬁ)*(.wa- 08)(.10~ 052)4-@%‘

1-.052)+(.20~. 08)(.15—.052) mzf 7
R | 5-1 ‘_
o 510645 -'016125 | P P 'f"" "'*
<o e ‘ J'—l*![‘& oy
B (13- 054)( 12-.052) +(.07~.054)(.10-.052) + (~.05 - .054)(~12~.052) +
(01-.054)(01-.052) + (.11 -.054)(.15-.052) -8
1o _,Ca"m &
e 35
05110 _ 56779

~ Variance of Market,

;;' n’ 7
o y Z(xu = Xp )2
ol = i=1
x M n—1 ¥
(12 052) +(.10-.052) + (-.12-.052)* +(.01-.052)% +(.15— 052)z |
S~1 ’
_-04788 _ 01197
~ “Beta coefficient, i =C0vaf ;‘01612551,34711779 el ki
_ o, 01197 '
X ~ Beta coefficient, _COVy, =.00779=0 650
e T onie7 00T

;'q ) . : M

“Sto::i&‘( X
1.34711 7_7.9
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1.00

0.80

2,00,000

| What is: the expected rate of return on your port:follo if the nsk free rate of return is 9

percent and the expected market rate of return is 16 percent’

‘Solution:

Share Bi Investment Wi w5,
A | 090 200,000 0.250 0225
B 120 720,000 0275  0.330

Ee .00 180,000 0225 0225
D 0.80 200,000 0.250 0.200

Portfolio Beta, Zw,.ﬂ=0.98i'
-Risk Free Rate of Return = Ry = 9% = .09
Market rate of Return = R = 6% =.16
‘qufoyo retum= R =R, +fi(R,—R/)= .09+0.98(.16—.09) =15. 86

"_2"“ The historical. requnred rate of return of market portfolno and secum:y the glv@.

bdaw ConS|der|ng the followmg informatlon you are requlred to calculate the s

t fact,or) of security R. 4.

i . 8% .| -4%g
_A: 2 la ,t;_l'f‘ A.:}_" i ey 3
- _'1-1 e A .
.r-:' 1 g —v- r.‘ <
o i ;,1 o

Scanned with CamScanner




_.0096
. 5-1

3(&, R,XR ~Fa)

',ém =i o - 20618

. 0
m“ ” lw-;’;'— "0%0217;?"” 70833333

=0.0024

=0.0024
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h@_lculation of expetted return of two-investment project:

® -

e

x&tjﬁ;ji"f"’
SO

23

30

25

10

-- X ZPrzxz

= (0.10X13000) + (0.20X13500) + (0.40X14000) + (0.20X14500) + (0.10X15000)
= 1300+2700+5600+2900+ 1500
= 14000 -

‘X’ =ZPri.Xz

i = JZP(;& - X)*

o 10(13000 ~14000
'@145001 14000)+&w(15000 14000)

= (o 10X12000) + (0.25X13000) + (0.30X14000) + (0.25X15000) + (0. IOXI6000)
= 1200+3200+4200+3750+1600 .

= 14000
Calculatlon of standard deviation of two-invested prolect,

L

) +0. 20(13500 -14000) +0 40(1 n"
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o of co-eﬁcuént of variation of two-mvestment pro’ecls

- 4772 o
Ry = 100 100=301%
' cv"" it :

) 1'- ‘
A x ; _ » . . v

o c.vo)— S R00=11018 o0 s 14

: : X, 14000 T - j g
2-18: From the followmg three economic condition calculate the Expected return and §; :
Deviation of Assets - A and Assets - B,
B, OSBLE PROBABILITY T
_ OuTCOMEs | ASSET-A
Pessimistic .25 13%
Most likely .50 15%
Optimistic .25 17%
Total 1.00
Solution: :
a. Calculatlon of expected return of two Assets, A and B: L
ZPx =(0.25X0.13) + (0. 50+015)+(025xo 17y, 150r15%»
¥ X, =(0.07X0.25) +(0.15X0. 50) +(0.25X0. 25)=15.5%
b. Calculatlon of standard deviation of two assets A and B: :
-a"-\/ZP(X -X,) _J025(013 015) +050(0 15- 015)’+025(i‘ 15:
- =141% ST R AR e |
BN Lo D00 - ] s A ‘

3% _x) —J(025(oo7 OMS)’*OS%MSr&
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\e Sobha }M@HWMM mh | P ™ t

WG ! dsk mvestmonts. Xand Y. Mr. Sobhan research lndm M“ | |

_ rewms wil serve as reasonable estimates of future returns. A year urllor lnvmux Y
market value of TK. 20,000 investment in Y of Tk. 55,000. During the year, Mﬂ o
generated cash flow of $ 1,500 and investment Y generated cash flow of Tk. 6,800. The current, 4
market values of investments X, and Y Tk 2I ,000 and Tk.55,000 respecttvely

‘ -

~ a. Calculate the expected rate of return on investments X and Y using the most recent year's
data. ‘ R - |
b. Assuming that the two investments are equally risky, which one should Ahmed
recommended? Why?

' Sblution:

a. Calculation o expected return on investments X and Y:

. Cash ﬂaw + Ending value — Beginning value
‘ Beginning value
Invgstments X:= 1500 + 21000 — 20000 - 9 5o
A 20000
Investments Y: = 6800+ 5500035000 _ ¢ 53¢, or 12.36% !
| 55000

b. Since, the two investments are equally risky; Ahmed should recommend investment X

because the return of investment X is higher than investment Y : ‘ 78 4
. f ‘ i

g~ i o s (S

2—20 For each of the investments shown in the following table calculate the rate of return

earned over the specified ';lme period.
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WS ' ’._‘  ' ey kg it ] ~_'\ )\ .‘7 '..' L -. p ll ifie
: : L,E g .‘gm _Mwam ‘ 4 ’1 “ } ,- .f ' .-:’7"&"‘;
e Bmwingvobe . |
;qffi’--?‘-_;__':?ﬁl o e ' 100 +1100 — 800 '
it A~ 01100800 :
1:’5 I = ; : o A 800 :‘ ! - '.'.
- lnmtme 120000
s = : &
: .—.1000 + 48000 — 45000 - 02222 ) 5,
: 45000
~ Investment D: = e o0, -3.33%
- 600 : i
’ .Investment E: = 2400 12500 = 11.2% "’
12500 _ <
Now, Chronological order of investments over the specified time period: A, C, E, B,D
2-21: Kaspersky Lab Inc. is considering the purchase of one of two Lab Computer Bands. Bod'l
should provide a benefit over a |0 year period, and each requires an initial mvestment of $ |
4000. Management has constructed the following table of estimates of rates of retum and
probabllltles for pessimistic, most likely and optimistic results: 4 - ﬂ"f‘-
COMPUTER e
_ [AMOUNT [PROBABILITY| AFO R
~ [ $4000 .00 $4000 100 -
: ot 8
20% .25 15% 25
25% .50 25% 50
30% .25 35% :
Deterrmne the range for the rate of return for each of the two camerﬂsf
b. Determlne the expected value of return for each camera g
?" . 4 L ':, l'lf:i'j
‘ -":!‘ “ TR j’yrchase of &ch camera is rlskler’ Why’ o, /5 5
A *v < ot w' i
2 s 5'- g A

: gl e R

*i“;"'{’ : . .‘ ot i

: H‘* ;
-
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=D Pri(xi—X, )’

| -CV(B) T ARETTT

45. Cﬂwhﬂon of expected rate of return of two cameras

= PX,=(0. 25xo20)+(50x025)+(025x030) - ;
._‘_005+012+0075 0.25=25% - | o

X ZPrz.X‘

= (0.25X0.15) + (0.50X0. 25) + (0.25X0. 35)
= 0.0375+0.125+0. 0875 = .25 or 25%

A) Calculation of standard deviation of two cameras:

=40.25(0.20 - 0.25) +0.50(0.25- 0.255)° +0.25(0.30-0.25)° =.03540r3.54%

=y Pri(xi—X,;)° | _
= /0.25(0.15- 0.25) +0.50(0.25 - 0.25)? +0.25(0.35-0.25)° =.07070r7. 07%

e TSR TS

' NOW. Calculation of co-efficient of variation two cameras:

0.0354

x100=14.16%

B -

CV(S)# x100= 0;(5’7 x100=2825% oy PR

S
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Which project is least risky judging on the basis of range? -

Which project has the lowest standard deviation? Explain why stzndard de
not an appropriate measure of risk for purposes of this comparison.. <
c. Calculate the coefficient of variation for each project. Which prolect will
Greengage's owners choose7 | .
Solutlon.

a) Prolect A is least risky judging on the basis of range because it has lower rate for

range than Project B, C, D. S

b) Pro;ect A has the lowest standard deviation, Standard devuatlon is not an apprOP

measurement of risk for purpose of this comparlson because standard devhgon

considers the absolute measurement rather than relative measurement.

vl
c) Calculatuon of the co-effi

cient of variation for each projects: ¢ Mﬂxb wtﬂ

CV(A)-X x100 = %<)1229x100 z4|7% Y Lo B e S

) s P e ¥ R L b
e .
A‘ \

0032-#100=25.6%' o R
25 g |

3 cv @)= ')?_ x100 =

g i 1

035

0. | Bt i
CV(C) 2£ 100 = e xlO(.).‘-_-»26._92% and
100 = 203 x,1oo i'344% e &

0128 i g
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N’ the Seauricy: analyst of Bay Finance and Investment Yéu have been akqd to W Pt
l‘dwce in selecting a POl‘tfollo of securntles and haVe been glven the fallowinz ddn.
Year BT

____

2007
2008 ‘ |

No probabilities have been supplied. You have been told that you can create two portfollos .
- one cons:stmg of Bextex and IFIC and other consisting of assets Bextex and G-2— by
mvestlng equal proportions (50%) in each of the two component assets: | '
1. What is the expected return for each asset over the 3 year period?
2. What is the standard deviation for each assets return? |
3. What is the expected return for each of the two portfolios? . B
4. How would you characterize the correlations of returns of the two assets maklng up L ades
- each of the two portfollos identified in part 3! T ge R k. 3
5. What is the standard deviation for each portfolio? e -
6. Which portfolios do you recommended’ Why!? o S | £ uil ‘-1

Solution: a. Calculation of expected return for each asset over the three years:

b E(r)3=012+0314+016=0|4
E( ), = 0 16 +0. 14+0. 12_ 014

' 3
“ E’(r)G_2 012“"0314'"016"0I4
R : 4

) ﬁ) Calculatlon of the standard de"'at"’" forreaihigssets return:

7 1* e
;_.,o M)2+(0 14- 014) +(0 16-0. 14)2 P
1. L ‘ 3 1 | ki 1
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&

6-014)‘-!-(0 14~ 014)‘+(o 12— 014)2
S 5 T

ﬁ‘]‘i

\F0004+0+0 0004

=0.02

.

. \/(0.12-0.14)2 +(0.14—0.14)* + (0.16 — 0.14)>
-
3]

0.0004 + 0+ 0.0004
0.00 0.02
g = Vo

Calculation of the expected return for each of the two portfolios: .

Year Portfolio B [ Portfolio BG
2004 (0.12X0.50)+(0.1 6X0.50)=0.14 (0.12Xo0. 50)+(0 I2X0 50)‘0 l2
2005 (0.I4X0.50)+(0.I4XO.SO)=O.|4 (0.14X0.50)+(0.14X0. 50)"0!
2006 (0.l6X0.50)+(0.|2X0.50)=0.I4 (0.16X0. 50)+(0.16X0. 50)=0. '2‘6
H 0 0 0
Now, o o =14/°+1‘;/0+1'4A) = 14% .
- 0 0 0 » 3 -.—'f”.
XBG=IZA>+14;A>+16A>= 14% | =

b. Calculation of the standard deviation for each portfolios:

‘/Z(X X)) \/(014 0.14)* +(0.14 - 014)2+(014 014
.m B 3-1 ' -4;

[012-0197 0120, 14)* + 016 -0. 14)2
v, 31 AL
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