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1. OBJECTIVE

I What type of risk do investors care about? Is it "volatility"?...

I What istherisk premium on any asset, assuming that investors are
well diversified?

I  Asabyproduct: Why should investors diversify?

2. OUTLINE
#  Statistical Background

#  Portfolio "Risk" Diversification: Why not put all your eggs in one
basket?

#  Optimal risk-reward tradeoff: a market-based" approach

Intuitively develop amodel (theory) that tellsus "what
should happen to an asset's required return (price) if
‘risk’ changes.”

g

What istherisk premium (RP) required (by an average
investor) to hold the asset?

© morevalue.com, 1997

Alex Tajirian



Risk & Return: Portfolio Approach 12-3

Objective from a financial manager's perspective:

Company Valuation: Is Company over/under-valued?

What return do shareholders require for new projects? (Ch 14)

How risky isadivision, project, or the company? (Ch 14)

Objective from an investor's view:

I Which stock(s) is under/over-valued, i.e. mis-priced?

Why do some portfolios make sense while others do not?
I Why ?putting al your eggsin one basket” does not make sense.
I How "risky" isyour portfolio?

! How much return should an investor require form a given
portfolio?
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RISK & RETURN

Statistical Backgoundl

Stand-Alone Porfolio Risk
Risk
|
| |
Variance Aggregate Assets within
of individual Asset| | portfolio Aggroach A Portfolio |
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SECURITY MARKET LINE (SML)

required return

SML

—compensation for systematic risk

—compensation for “time value of money”

1 beta Risk
SML: K; = Kpe + (ky - Kgp) ¥ P
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UNDER/OVER
REWARDED STOCKS

rate of return

8 1.8 beta

O Stock A is OVER-REWARDED, since actual return
(6%) > required return (4%), for a level of .8 beta
risk.

O Stock B is UNDER-REWARDED, since actual
return (9%) < required return (11%), for a level of
1.8 beta risk.
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? What is the slope of the above SML?

2 If k., = 8%, what is kge?

Dynamic Mechanism: Consider stock "A"

Step 1:  Suppose that stock "A" has had an average return of 6%,
which is > required return.

Step2:  Suppose now people discover this stock; it looks like a great
buy. However, if people start buying it, then its price .

Step 3:  If price ,thenitsactual return until it becomes equal to
required return.

Historical average return will end up = required return. otherwise
EMH would not hold.
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? What can you say about a financial market where you observe
anumber of securitieslike A Inc. and B Inc.?

? Suppose "A" and "B" represent projects. What can you say about
them?

?  Sowhat might happen to the industry that "A" belongsto, i.e. what
will A's competitors do?
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Simple Application® 1

Given two mutual funds GoGo and SoSo, with respective average
historical returns of 20% and 15%. Which is a better mutual fund
to hold?

Simple Application 2

IBM IBM
Solution:
2= market risk + idiosyncratic risk
Thus,
Market éldiosyncratic Total Required
Risk () ' Risk - Risk( 9 | Return (k)
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Application 3
? Only relevant risk is R?

?  For investor or manager?

?  What kind of investor are we assuming?

Application 4

? How are the values of k.. and k,, determined?

? Current market values?
? Historical ?

? Other?
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5. HOW TO ESTIMATE BETA?

# Alternative 1. Pure play asdiscussed earlier. Thisiswhat |
am emphasizing in this course.

#  Alternative 2: Run the following regression, only if you have the
statistical background.

kt=a + .xKk

1’ 1 1 m’

t + et

Where,
ki, = actual return on stock i at time't
K. = actual return on the "market" portfolio at time t
€ = error in return specific to stock i
. = slope of ?best fit” line

I S&P500isusualy used for the market

I  Regression analysisis used to estimate beta (b); the best line
that fits the data (observation of returns over time)

I Betameasures co-movement of stock i with the "market." -

Beta measures the sensitivity of an asset to the market
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#  Alternative 3: use following formula:

~ cov(k; , ky)

i 2
M

Note. ?1” stands for any asset. Thisincludesindividual stocks,
also portfolios (p), division, ...

#  Alternative 4: Obtain from service (Merrill Lynch, BARRA,...)
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6. INTERNATIONAL DIVERSIFICATION

P Z:D-'_”FU U e

3
-----
i,
.....
------
--------
---------

...............

\ U.S. Systiatic Risk

i International Systematic Risk N
# of securities

Motivation: Easiest way to seeitisto look at each country's stocks
as a portfolio. Thus, you are combining portfolios that

do not necessarily have high positive correlation.
Therefore, the concept of diversification is still

applicable.
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/. SUMMARY

vocabulary

CAPM, SML, , diversifiable\idiosyncratic\non-systematic
risk, market\non-diversifiable\systematic risk, variance,
covariance, volatility, "best fit line"

Stock variance is not a good measure of equity risk since most of
stock variance (80%) is firm specific (diversifiable).

Theoretically, according to the CAPM, the only source of equity
risk is Beta. Thus, company size, idiosyncratic risk, stock
volatility, and industry are irrelevant. The only risk investors care
about isif it contributes to portfolio risk.

To obtain estimates of beta,

I Pure play method; free-hand drawing of "best fit line".
I Usebetaservices. Merill Lynch, BARRA

I Runregression yourself using standard software

I Orusefollowing formula
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~ cov(k; , ky)

=N

Dynamic Mechanism:

Stocks; projects

The SML provides the correct risk-return tradeoff.
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8. IN FUTURE CLASSES

Tests of CAPM

Alternatives to CAPM

Limitations of CAPM

More on portfolio selection and diversification

More complicated ways to estimate beta

Anomalies
I Sizeeffect: Why do small companies have had higher
returns?

I January effect: Why are the historical returnsin January
higher than any other month?

I day of the week effect
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9. ENDNOTES

1. Thisiswhat financial markets determine as a tradeoff between how much risk an investor has
to accept for a specific level of desired average return. Moreover, if these markets are fair, so
would the tradeoff be. There would not exist securities that are under- or over-rewarded for their
inherent “risk.” Note, that an investor might have her own view as to what the correct tradeoff is.
The issues of market fairness and its implications on investment decision fall under the rubric of
“Efficient Market Hypothesis (EMH).”

Thus, countries without any developed financial markets would have no clue as to what the
tradeoff might be.

2.

P P + Dividend

k _ "Z7zZ,Dec.85 ' 77ZJan.2, 85 777’
777,1985 P

85

Z77Jan.2, 85

3. Actual annual risk premium for an average stock is by definition = (actual average annual return
on common stocks) - (actual average annual return on U.S. T-bills) = 12.1% - 3.6% = 8.5%

4. Theoretically, they can be any number between (- infinity) and (+ infinity), as they represent the
sope of aline. However, in the U.S,, they tend to be between .1 and 3.

5. Utility companies tend to have low betas, i.e., when the market is doing very well, people tend
to increase their consumption of electricity only modestly. Thus, company returns would be
increase significantly. Conversaly, if the market is not doing very well, consumers would cut their
electricity consumption by only asmall out. Thus, the performance, or return, of these companies
would not suffer much.

In asimilar argument, entertainment stock tend to have high betas.

Make sure that you distinguish between a stock’ s volatility and its performance relative to the
Market such as the S& P 500.

RP, = (k, -~ ky) = 10 - 5 = 5%

m m
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RP. = (k

Xyz

= Kgpp)X _— (10-5) x 2 = 10%

m

7

8. Cannot tell, since we do not know the betas. Moreover, these funds could be overvalued given
their betas.

9. Formula comes from OLS regression of k; on k.
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10. QUESTIONS

I. Agree/Disagree- Explain

1.

7.H,I

8.H'I

10.
11.
12.
13.
14.

15.

If stocks Chombi Inc. and Xygot Inc. have the same required return, or market expected
return, arational investor should choose the one that has highest variance as it offers higher
chance of attaining high returns.

A good measure of volatility (dispersion) is. sum of deviations from the mean.

Variance of a stock isagood measure of risk to investors.

If the historical returns on mutual funds Saddam Inc., Whoopi Inc., and the market are
20%, 10%, and 15% respectively, then Saddam Inc. is the better buy.

If Kumquat Inc.'s variance increases, then its required return must increase.
Firm managers only care about betarisk, asthe rest is diversifiable.
No one will invest in an asset that has a negative beta.

If you (personally) believe that the stock market will rally, then you would buy the stock
with the highest beta.

CAPM is used in determining an appropriate rate of return for regulated utility companies.
[ Note, thisis not discussed in the notes or the book. | put it here just to indicate another
possible application of CAPM]

If variance of a stock increases, its beta must increase too.

If the beta of a stock increases, its variance must increase too.

The higher the beta of a stock, the riskier the returns.

The higher the proportion of debt to total assets, the higher the firm's beta.

The higher the earnings variability, the higher the beta of afirm.

Investors prefer to have low beta portfolios.
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16. Betais a measure of variance.
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1. Numerical

1.

2.1

3A

Given the following information:

Observation Return on Potato Inc. Return on S& P 500
February 1991 -9% 10%

March 1991 1 -2

April 1991 -1 4

@ Calculate the variance and standard deviation of Potato Inc.
(b) Calculate the beta of Potato Inc.
(©) Interpret your result in (b).

Given the variances of stocks X and Y are 15% and 20% respectively, with their

covariance equal to 20.

€) You are investing $100,000 of which 25% isin X. What is the variance of this
portfolio?

(b) Since the variance of X < variance of Y, arationa investor would increase the
proportion invested in X so as to reduce the variance of the portfolio. Agree or
disagree? Explain.

(c) If you substitute Y by stock Z in your portfolio, which has a variance of 20% and is
negatively correlated with X, what happens to your answer in (a)?

(d) Can the stock Z be positively correlated with Y?

Given the following rate of return (%) information on companies X and Y

1
'—\

=2 =3
X 3 2
Y 2 4

(o2 T

) Calculate, , v, Cov(X,Y), I'yy.
(b) Isit possible to obtain a portfolio of X and Y that has a zero variance?
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4, Given: A portfolio of three securities A, B, & C, with:
Security Amount invested Average k beta
A $5,000 9% 8
B 5,000 10% 1.0
C 10,000 11% 1.2

@ What are the portfolio weights?

(b) What is the average return on the portfolio?

(c) What is the portfolio's beta?

(d) If kee = 3%, k,, = 12%, what is the required return on the portfolio? Is this portfolio
under or over-rewarded? Explain.

5. Given: kqgys= 9%, B, =.7, k, =13.5%, and k,, =15%.
(a) What isk of a portfolio with equal investmentsin A and T-Bills ?
(b) If B, =.5, what are the portfolio weights?
(c) If k, = 10%, what isits 3 ?
(d) if 3, = 1.5, what are the portfolio weights?

6. Y ou have a portfolio of equally valued investments in two companies A & B. The beta of
this portfolio is 1.2. Suppose you sell one of the companies, which has a beta of .4, and
invest the proceeds in a new stock with a beta of 1.4.
What is the beta of your new portfolio?
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13. ANSWERS TO QUESTIONS

. Agree/Disagree Explain

1.

10.

Disagree. Other things equal, you choose the one with smallest variance. Varianceis
"bad". Thus, you do not want to accept it if it offers you the same return (compensation),
asalessrisky asset.

Disagree. Caculation resultsin 0O variation, asin a coin-toss example shown below.

Sum of Deviations=(-1-0)+(1-0)=0

Disagree. Mot of the variance is diversifiable.

Disagree. We cannot tell. It depends on the betas of the mutual funds, which are not
provided in the question. It aso depends on the risk preferences of the investor. Also see p.
38 where stock B has higher returns but also is under-rewarded.

Disagree. Only if the increase in variance is due to an increase in the stock's beta. See
Simple Application 2 p. 44 .

Disagree. They care about total risk (variance of returns), since their life depends on how
well the company does.

Disagree. Such an asset can be great when times are bad.

Disagree. Remember that most of a company's variance is diversifiable. Thus, you need to
buy a portfolio of stocks with high betas to diversify some of the firm-specific risk.

Agree. The CAPM is used by regulatory agenciesto figure out what afair return should
be for the utilities. Thisis one way to decide on how much you pay for their services.

Disagree. Theory tells us what happens to variance if beta changes and not the other way
around.
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11.

12.

13.

14.

15.

16.

Agree. Remember there are two sources of variance risk: market (beta) and firm-specific.
So if betaincreases, then variance must increase too, other things equal.

Agree. Higher beta means that stock prices go up and down, in relation to the market, by
larger proportions.

Agree. One of the factors that affects betais the D/A ratio. Moreover, they are directly
related. The higher debt makes the firm more sensitive to interest rate, which isa
systematic factor.

Agree. Earnings variability and beta are directly proportional. High earnings variability
suggests that the firm's earnings move with the market. Good times bring in high earnings,
while bad times have an adverse effect on them.

Disagree. It depends on how risk averse the individua is. Remember the higher the beta,
the higher the required return.

Disagree. Beta measures an asset's return (price) fluctuations with respect to a benchmark
such as the S& P500.
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1. NUMERICAL
1.

.. —“9+(-1H)+1 9

k - 2. -3
3 3

2 C%- (-3 + (1% (-3%)° + (-1%-(-3%)’
3-1

3 2 2 2
(- 6%) + (42%) + (2%) _ .0256 _ E

- 2= /0028 - 529%

b) STEP 1. Calculate average returns

c (91 (D
Potatoe 3 B

-3%

— _ 10+ (-2 +4 _

- 4%
SP500 3

STEP 2 Calculate beta of Potato

Thus,
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Cov(kpotato’kS&PSOO)
variance(Kgg peq0)
_ [(=9-(-3)(10-4) +~ A-(-3)(-2-4) +(-1-(-3)4-4] / N-1

[(10-4)2 + (-2-4)2 « (4-4)7 / N-1

potatoe

C) since betais-.83, if the market (S&P500) 100%, then Potato Inc.
tendsto by 83%.

© morevalue.com, 1997



Risk & Return: Portfolio Approach 12-62

2.
(a) Note that $100,000 isirrelevant (extraneous information).

2 22 22
o = Wy x + Wy y + 2w,wcov(X,Y)

(25)2(.15) + (.75)%(.2) + 2(.25)(.75)(20)
0094 + 1125 + 7.5 = 7.62

(b) By w, youwould variance of portfolio. However, you aso need
to look at RETURN too. Return on the portfolio could or .

(c) Itwould variance of portfolio.
(d) No. Since Z is negatively correlated with X, and (X,Y) are

positively correlated, Then Z has to be negatively correlated with
both.
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3.9)
s 1+3+2 _ 20/,
3
v - 6+2+4 4%
3
2 _ (1%-2%)° + (3%-2%)° + (2%-2%)° _ .0001+.0001 _ .o
" 3-1 2 '
2 _ (6%-4%)° + (2%-4%)° + (4%-4%)° _ .0004+.0004 _ 0,
y = = = . 0
3-1 2
, - 0002 _
,/.0001,/.0004

b) Yes, since these stocks are negatively correlated.
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4. Given: Portfolio of three securities A, B, & C, with:

(@
(b)
(©)
(d)

Solution:

Security Amount invested Average K beta
A $5,000 9% 0.8
B 5,000 10% 1.0
C 10,000 11% 1.2

What are the portfolio weights?

What is the average return on the portfolio?

What is the portfolio's beta?

If Kge = 3%, Kk, = 12%, what is the required return on the
portfolio? Is this portfolio under or over-rewarded? Explain.

5,000 _ 5000 _
5,000+ 5,000+ 10,000 20,000

_ 5000 _
B 20000

_ 10,000 _
° 20,000

(@) w, =

5
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(b) k_p - WAk_A - WBk_B - ch_c
= .25(9%) + .25(10%) + .5(11%)
= 10.25%
(©) p - Waa* Wgpgt Weo
=(.25)(.8) + (.25)(1) + (.5)(1.2)

1.05
(d) using CAPM,
k, = 3% + (9%)(1.05) = 12.45%

Since (required return=12.45) > (average actual return=10.25)

under - rewarded
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5. Given: Kygys= 9%, 3, =.7, k, = 13.2% , and k,, =15%
(a) What isk of portfolio, with equal investment in A and T-Bills ?
(b) If B, =.5, what are the portfolio weights?
(c) If k, = 10%, what isits 3 ?
(d) if 3, = 1.5, what are the portfolio weights?

Solution:
(@) kp = Waky + W gyKe gy

= (5)(13.2%) + (.5)(9%)

(b) =5 = Wy o + We gy gy
But w, + Wy g, = land ;. =0

5= wW,(7) + (1-w,)(0)

~ o
|
~ N

D S
W = —7 = 7 and WT—Bi“ = 1_
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c) Sincewe do not know the weights of the assets in the portfolio, we
cannot use the "formula" in (b). We need to use CAPM.

K, = 10% = Kee + (Ky~Kee)

1= 9% + (15%-9%) ,

1 = .09 + .06 )
o 1-.09 1
k .06 6
) = 15 =W, o+ Wepy 7

15 = wo(7) + (1-wWy) 1 i

w, =12 - 214>1andw, , - -114

AT

Sincew, > 1, then you are borrowing 114% of your investment at the T-
bill rate and investing your capital + borrowed amount in asset A. Thus,
the negative weight of T-bill reflects borrowing the asset.
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6.

Given: from equation for of portfolio,

S5, + 5

R = 1.2

B
suppose you sell A. Thus,

12-5(4) 1 _

5( ) + 5( ) = 5(14) + 502

[l
[
~

new portfolio
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ELIMINATIONS
(b) Relative co-movement: more intuitive than cov(x,y)
correlation between x andy =r,,

. cov(X,Y)
Xy N T
X y
such that,
On average: -1 r, 1
if r,, = 0; then x
and y have no

systematic co-movement

if r,, = 1; thenif one by 100%, the other by 100%
if r,,=-1;if one Dby 100%, the other by 100%

if r,, =.5; if one by 100%, the other by 50%
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Example: Calculating Correlation
Given data used above (in calculation of covariance)

> _ (1%-2%)° + (3%-2%)° + (2%-2%)° _ .0001+.0001

X

= .0001
3-1 2

2 _ (6%-4%) + (2%-4%)> + (4%-4%)* _ .0004+.0004 _ 0004

y 3-1 2 '

Lo -0002
¥ /0001,.0004

-

s Comparer,, = -1 with cov(x,y) = -.02%. Former more intuitive.
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.1 Variance of a portfolio* (volatility):
Special case: only two stocks/assetsx & y

Effect of covariance contribution on variance

w

2
X W

< N

2 2 2
vy 2wxwycov(x,y) =

i Thus, variance of a portfolio of assets depends on:
1. #of assetsincluded
2.  Weight of each asset in portfolio
3. Variance of each asset
4.  Covariance of each pair of assets

Note. In practice, diversification works as long as there are many

assets in the portfolio which are not highly positively
correlated.
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Example: Calculating Variance of a Portfolio

Given:  Twofirms X and Y, such that variancesof X and Y are 10%
and 20% respectively. What is the variance of an equal-
weighted portfolio if cov(x,y) is 10%, O, and -10%?

Solution:
sum of weighted variances = (.5)%(10%) + (.5)%(20%) = 7.5%
covariance contribution:

sum of covariance Portfolio | Effect on
weighted | contribution Variance | Variance
variances

7.5% 2(.5)(.5)(0%) =0 7.5% no effect
7.5% 2(.5)(.5)(10%) = 5% 12.5%

7.5% 2(.5)(.5)(-10%) =-5% | 2.5%

iz Thus, (the variance of the portfolio that includes assets that
are negatively related) < (sum of weighted variance
contribution).
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a.l LIMITATION OF PORTFOLIO VARIANCE
Touse ,formula
I too many itemsto calculate
N variances and { (N? - N)/2} co-variances
iIf N = 100, we need over 4,000 co-variances to calculate

| Does not tell us the riskiness of individual stock/asset, i.e.
cannot measure risk premium (RP) of individual stock.

we need to make some assumptions (restrictions) about how stocks
move.
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#  Moreredistic description of historical stock returns

k. = K

it =~ ifme © it
where e, is firm specific return at time t

systematic risk + firm specific risk

= 22 4+ firm specific risk
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1.1 More on firm specific return
I InU.S,, acompany's systematic risk is on average
less than 20% of itstotal risk. Thus, most of an
Individual company's total risk is firm specific.

1 lllustration

Q Three stocks each with same beta = 2, but
different idiosyncratic variances.

Q Stock3 has the highest variance. In the third

period, it actually went down while the market
was up.
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30.0%

20.0%

10.0%

0.0%
-10.0%
-20.0%
-30.0%
1 2 3 4 5 6
- market portfolio - stockl with beta =2
- stock2 with beta = 2 - stock3 with beta = 2
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1.2 More Factors Influencing Actual Returns
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a.it ASSUMPTIONS

There exists arisk-free asset (kxp)

Investors arerisk averse

Investors maximize satisfaction (utility)

All non-diversifiable factors are aggregated (incorporated) in
K

Investors hold portfolios and not individual stocks.

O 0000

Note. (compare to limitations of )
I weonly need to calculate N betas (ssmpler than variance)
I we haverisk measure for each stock (beta)
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7.

10.

11.

12.

13.

14.

15.

16.

Portfolio variance, as a measure of equity risk, has a number of shortcomings.
True. Seenotesp. 44, 74 .

Financial risk is diversfiable.
The higher a company's product demand variability, the higher its Business Risk.

The higher the fixed costs, the lower the Business Risk.

Disagree. Financia risk is defined as the risk associated with a company's debt level. The
higher the debt to asset ratio, the higher the beta. Thus, the higher the systematic risk.

True. Demand variability is one of the sources of Businessrisk. The higher the variability
means higher uncertainty about the firm's ability to sell its product. Thus, the higher the
risk.

Disagree. High fixed costs put stress on a company's CFs, as they are unavoidable cash
outflows in the short-run. Thus, the higher the Business Risk.

International diversification cannot decrease portfolio variance since an investor is stuck
with a country's non-diversifiable risk.

International diversification increases risk. Therefore it should be avoided.
Disagree. International diversification can lower systematic risk as different countries do

not have perfectly correlated systematic risks. Diversification of international systematic
risk works in the same way as the diversification of domestic firm-specific risk.

Disagree. Although thereis an additional component, foreign exchange risk,
diversification principles still hold.

If the correlation between stocks Zart and Zed is one, then if return on Zart increases by
100%, that of Zed tendsto increase by 1%.

If two variables are highly correlated, then a movement in one causes a movement in the
other.

The variance of an asset can be less than O.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Disagree. Zed tends to increase by 100%.

Disagree. Correlation does not imply causality. An example would be football and stock
market correlations as in "Football and Seesaw Finance."

Disagree. It hasto be 0, since you are squaring and summing the deviations.

Y ou cannot obtain a beta estimate for adivision.

A stock's required return (k) tends to change daily, just as stock prices do.

Actual returns (k;) and required return (kg tend to move in the same direction.
Disagree. You can look at adivision as a separate entity. Then try to obtain a beta

estimate based on that of asimilar firm(s) ( same line of business and size as your division).

Disagree. Required return does not change every day. If the beta of the company
changes, then it would. Remember the actual and required returns are rarely equal.

Disagree. See #17 above.

If an asset has a beta of 1, then it must have the same variance as the market.

If systematic risk of a stock increases, then required return increases too. Thus, you are
better off because you would be necessarily receiving higher returns.

Disagree. The market portfolio has only systematic risk. A stock with beta of one, hasin
addition an idiosyncratic components of risk.

2 = variance = total risk = systematic risk + idiosyncratic risk
If stock's beta= 1, then company systematic risk = market risk = market variance. But,
since company idiosyncratic risk > 0, then company variance > market variance.

Disagree. See Application 2, p. 44, 74. Y ou need to distinguish between required return
and realized/actua return.

Low beta stocks are less volatile than high beta stocks.

Two stocks X&Y have the same variance but X has a higher beta. Y must have higher
idiosyncratic risk.
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32.

33.

35.

If the variance of the market increased, then required return on an asset increases too.

Disagree. Volatility, measured in terms of variance, has two components: systematic risk +
idiosyncratic risk. Low beta stocks would have low systematic risk. However, such alow
beta stock could have a much higher idiosyncratic risk than a high beta portfolio. Thus,
low beta does not imply low volatility. Also see p. 2.

Agree. Since total risk isthe same and X has a higher beta (i.e. higher systematic risk), it
must also have alower idiosyncratic risk than Y.

Disagree. Look at CAPM. There is no compensation for the variance of the market.
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More Questions

Agr ee/ Di sagr ee- Expl ai n

36.

37.

38.

39.

40.

41.

Fi nancial risk is diversifiable.

Disagree. Financial risk is defined as the risk associ ated
with a conpany's debt |level. The higher the debt to asset
rati o, the higher the beta. Thus, the higher the systematic
risk.

The hi gher a conpany's product demand variability, the
hi gher its Business Risk.

Agree. Demand variability is one of the sources of

Busi ness risk. The higher the variability means higher
uncertainty about the firms ability to sell its
product. Thus, the higher the risk.

The higher the fixed costs, the | ower the Business R sk.

Disagree. High fixed costs put stress on a conpany's CFs,
as they are unavoi dabl e cash outflows in the short-run
Thus, the higher the Business Risk.

I nternational diversification cannot decrease portfolio
vari ance since an investor is stuck wth a country's non-
di versifiable risk.

Disagree. International diversification can |ower
systematic risk as different countries do not have perfectly
correlated systematic risks. Diversification of
international systematic risk works in the sane way as the
diversification of donestic firmspecific risk.

| f the correlation between stocks Zart and Zed is one, then
if return on Zart increases by 100% that of Zed tends to
i ncrease by 1%

Disagree. Zed tends to increase by 100%

If two variables are highly correl ated, then a novenent in
one causes a novenent in the other.

Disagree. Correlation does not inply causality. An exanple
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42.

43.

44,

ri sk

45.

46.

47.

12-83
woul d be football and stock narket correl ati ons
The variance of an asset can be | ess than O.

Disagree. It has to be 0, since you are squaring and
summ ng the devi ati ons.

You cannot obtain a beta estimate for a division.

Disagree. You can |look at a division as a separate entity.
Then try to obtain a beta estimte based on that of a
simlar firms) ( same |ine of business and size as your
di vi si on).

If an asset has a beta of 1, then it nust have the sane
vari ance as the market.
Disagree. The market portfolio has only systematic risk. A
stock with beta of one, has in addition an
i di osyncratic conponents of risk.

F2 = variance = total risk = systematic risk + idiosyncratic

I f stock's beta= 1, then conpany systenmatic risk = market
risk = market variance. But, since conpany idiosyncratic
risk > 0, then conpany variance > market vari ance.

| f systematic risk of a stock increases, then its required
return increases too. Thus, you are better off because you
woul d necessarily be receiving higher returns.

Disagree. See Application 2, p. 44, 74. You need to
di stingui sh between required return and realized/ act ual
return.

Low beta stocks are less volatile than high beta stocks.
Disagree. Volatility, measured in terns of variance, has two
conponents: systematic risk + idiosyncratic risk. Low
beta stocks woul d have | ow systematic risk. However
such a | ow beta stock could have a nuch hi gher
idiosyncratic risk than a high beta portfolio. Thus,
| ow beta does not inply low volatility.

Two stocks X&Y have the sane variance but X has a higher
beta. Y nust have higher idiosyncratic risk.
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Agree. Since total risk is the sanme and X has a hi gher beta
(1.e., higher systematic risk), it nust also have a
| ower idiosyncratic risk than Y.

48. If the variance of the market increased, then required
return on an asset increases too.

Disagree. Look at CAPM There is no conpensation for the
vari ance of the market.

In terms of an equation, then the above "best fit line" would look like:

stant (sensitivity of asset i to market) x (return on the market—p

ntercept + (slope of line ) x (return on the market—period t )
+ ok

i Mt

where,
ki, actual return observations on asset over period "t"
a Y-intercept
. sengitivity (exposure) of asset i to the market
ky: actual return observations on the market over period "t"
M market portfolio, typically S& P500

Rest
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1. In gened,

w? Tewy 5+ 2w wacov(k, k) +
wy 5+ 2w wocov(k, ;) + 2w,w,cov(k, k)

Ywi iy » 2wwcov(k, k)

2. Why diversify? See LAT 4/19/93 p. E83.
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