University College of the Cayman Islands
FIN301 Financial Management
Tutorial #5 - Risk and Return Concepts - Chapter 5
SOLUTION
n


  n
    ^


k =
(  kiPi;
( = ( ((ki - k )2 Pi


t=1


 t=1

^

k =
(0.1 x –10%) + (0.2 x 5%)+ (0.3 x 10%)+ (0.4 x 25%)


   
=
-1%  + 1%  + 3%  + 10%  = 13%

( = ((-10%-13%)2(0.1) + (5%-13%)2(0.2)+(10%-13%)2(0.3) + (25%-13%)2(0.4)



=
( 52.9%  + 12.8%  + 2.7%  + 57.6%   = ( 126%



=
11.23%
On the average Universal Ltd. should expect a return of 13% on its investment. However, assuming that the distribution is normal, since the standard deviation of return (risk involved) is 11.23%, the actual return will lay between 1.77% and 24.23% (i.e. ( 1 standard deviation) approximately 68 % of the time. 
1. Investment C is clearly preferable. In comparing the 3 investments, Investment A has the lowest return and its risk is greater or equal to the other two investments. Given this, Investment A should not be chosen. Investment C should be chosen over Investment B as they both have the same level of return but Investment C has less risk than Investment B.
^
k 
=(0.15 x 5%)  +  (0.3 x 7%)  +  (0.4 x 10%) +(0.15 x 15%)


    
=
0.75%  + 2.1%  + 4%  + 2.25%  =  9.1%
( = ((5% -9.1%)2(0.15) + (7%-9.1%)2(0.3) + (10-9.1%)2(0.4) + 

 (15%-9.1%)2(0.15)

       =
( 2.5215%  + 1.323%  + 0.324%  + 5.2215% 

  =   ( 9.39%
=
3.06%
Press Corp. should not invest in this security. The security has the same return as the treasury bills but the investment has more risk than treasury bills. (Remember that Treasury Bills are risk free).

2. The standard deviation of return and the coefficient of variation of return are both measures of risk. However, the standard deviation measures total or absolute risk of an asset’s return, while, the coefficient of variation measures relative risk, i.e., the risk associated with each unit of an asset’s return.
3. 5-6
a.
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Y


= 0.1(-35%) + 0.2(0%) + 0.4(20%) + 0.2(25%) + 0.1(45%)


= 14% versus 12% for X.

b.
( = 
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 = (-10% - 12%)2(0.1) + (2% - 12%)2(0.2) + (12% - 12%)2(0.4)

     + (20% - 12%)2(0.2) + (38% - 12%)2(0.1) = 148.8%.

(X = 12.20% versus 20.35% for Y.

CVX = (X/
[image: image5.wmf]k

ˆ

X = 12.20%/12% = 1.02, while

CVY = 20.35%/14% = 1.45.
If Stock Y is less highly correlated with the market than X, then it might have a lower beta than Stock X, and hence be less risky in a portfolio sense.

^

kA
=(0.2 x –2%)  +  (0.5 x 18%)  +  (0.3 x 27%)


      
=
-0.4%  + 9%  + 8.1%  =  16.7%

(A
= ((-2% - 16.7%)2(0.2) + (18% - 16.7%)2(0.5) + (27% - 16.7%)2(0.3)

 
=
( 69.938%  + 0.845%  + 31.827%   = ( 102.61


 
=
10.13%

^

kB
=(0.1 x 4%) + (0.3 x 6%) + (0.4 x 10%)  +(0.2 x 15%)



=
0.4%  + 1.8%  + 4%  + 3%   = 9.2%
(B
= ((4% - 9.2%)2(0.1) + (6% -9.2%)2(0.3) +(10%- 9.2%)2(0.4)  +  (15% - 9.2%)2(0.2)


=
( 2.704%  + 3.072%  + 0.256%  + 6.728 % 

= ( 12.76%

=
3.57%
The investment that is chosen will depend on Curtis Manufacturing’s aversion to risk. If the company loves risk they would choose Investment A, while if the company is risk averse, the CV of each will have to be determined:

CVA  = 10.13 / 16.7 = 0.61
CVB  = 3.57 / 9.2 = 0.39
In this case Investment B is preferred, because is provides the lower risk per unit of return.

4. The fund and market holding period returns are already expressed as percentages, so the only thing left to do is to find the return and standard deviation for both fund and market. 

kfund
 = [28% + 37% + 134% + (-15%)] / 4  =  184% / 4  =   46%
(market =([(28%-46%)2 +(37%-46%)2 +(134%-46%)2 +(-15%-46%)2]/(4-1)



=
( (324% +81% +7744% + 3721%) / 3   = ( (11870% / 3)



 
=
( 3957%   = 62.9%
kmarket = 
(36% + 45% + 46% + 57%) / 4  =  184% / 4  =   46%
(market  =([(36%-46%)2 +(45%-46%)2 +(46%-46%)2 +(57%-46%)2]/(4-1)



 =
( (100% + 1% + 0% + 121%) / 3   =  ( (222% / 3)


 
=
( 74%   = 8.60%
The financial advisor did in fact met her objective, as the return on the fund for the four year period was equal to the return on the market over the same period. However, she did subject her clients to greater risk than that inherent in the market as evidence by the difference in the standard deviation.

5. The return for the fund and the market must be expressed in the same denominator so as to allow comparison. The first step therefore is to find the holding period returns for both Synfund and the market and express these returns as percentages.




  
  Synfund

         Market

January                 ---------             ---------

February [($15.25-$13.75)/$13.75] x 100
[(17,545-15,765)/15,765] x 100

March
   [($17.85-$15.25)/$15.25] x 100
[(18,100-17,545)/17,545] x 100

April
   [($16.50-$17.85)/$17.85] x 100
[(16,475-18,100)/18,100] x 100

May 
   [($15.00-$16.50)/$16.50] x 100
[(17,840-16,475)/16,475] x 100

June     [($18.05-$15.00)/$15.00] x 100 
[(19,730-17,840)/17,840] x 100

Month

      Synfund Return (%)

Market Return (%)


January

        ------ 
                ----


February

        10.91



11.29

March


        17.05



 3.16

April


        -7.56



-8.98

May


        -9.09



 8.29

June


        20.33



10.59

_
 n



 
 n 
  _

k  =
(  ki / n

;
(  =(
(  ( ki - k )2 / n -1




t=1




t=1

ksynfund =[10.91% + 17.05% + (-7.56%) + (-9.09%) + 20.33%]/5

 =
31.64% / 5   =   6.33%
(synfund = ([(10.91% - 6.33%)2 + (17.05% - 6.33%)2 + (-7.56% - 6.33%)2 + 

(-9.09% - 6.33%)2 + (20.33% -6.33%)2]/(5-1) 

= ( (20.9764% + 114.9184% + 192.9321% + 237.7764% + 196%) / 4

            = ( (762.6033% / 4)    =    ( 190.6508%    =    13.81%
CVsynfund   =   13.81% / 6.33%   =   2.18

kmarket  =
[11.29% + 3.16% + (-8.98%) + 8.29% + 10.59] / 5


=
24.35% / 5   =   4.87%
(market = ([(11.29% - 4.87%)2 + (3.16% - 4.87%)2 + (-8.98% - 4.87%)2 + 

         (8.29% - 4.87%)2 + (10.59% - 4.87%)2]/(5-1)



= ( (41.2164% + 2.9241% + 191.8225% + 11.6964% + 32.7184%) / 4

= ( (280.3778% / 4)    =    (70.0945%    =    8.37%

CVmarket    =   8.37% / 4.87%     =   1.72
Yes, Sygnal Investment Fund performed better than the general stock market (as measured by k), but they exposed their clients to a higher level of risk.

6. Unsystematic (firm specific or diversifiable) risk is that part of a portfolio’s total risk that can be eliminated since it can be diversified away.

Events that are unique to the firm, e.g. strikes, lawsuits, research and development, changing of the firm’s CEO etc.
7. Systematic (market or non-diversifiable) risk cannot be eliminated, no matter how much an investor diversifies.

Events that could affect this type of risk are changes in the general economy, major political events and sociological changes. E.g., Changes in interest rates, changes in tax legislation, or increasing public concern about the effect of business practices on the environment.
8. The relationship is that the sum of firm specific and market risk is equal to total risk. The reason why it is argued that market risk is the only relevant risk is because in a diversified portfolio part of the total risk, i.e., the firm specific risk, is eliminated and the only risk that remains and that matters is the market risk contained in the portfolio.
9. 5-21
The answers to a, b, c, and d are given below:


                  kA          kB        ADVANCE \r2

ADVANCE \r0Portfolio


1996           (18.00%)    (14.50%)     (16.25%)


1997            33.00       21.80        27.40


1998            15.00       30.50        22.75


1999            (0.50)      (7.60)       (4.05)


2000            27.00       26.30        26.65


Mean            11.30       11.30        11.30


Std. Dev.       20.79       20.78        20.13


Coef. Var.       1.84        1.84         1.78
e.
A risk-averse investor would choose the portfolio over either Stock A or Stock B alone, since the portfolio offers the same expected return but with less risk.  This result occurs because returns on A and B are not perfectly positively correlated (rAB = 0.876).

10. 5-22 The final answers are presented below. However, the actual Excel Spreadsheet that was used to arrive at the answers are on the website. (Click on the 'S' from the web site).


a)

	
	Bartman
	Reynolds
	Index

	2000
	24.7%
	-1.1%
	32.8%

	1999
	-4.2%
	13.2%
	1.2%

	1998
	62.8%
	-10.0%
	34.9%

	1997
	2.9%
	-0.4%
	14.8%

	1996
	61.0%
	11.7%
	19.0%

	
	
	
	

	Avg Returns
	29.4%
	2.7%
	20.6%



b)

	
	
	Bartman
	Reynolds
	Index

	Standard deviation of returns
	31.5%
	9.7%
	13.8%



c)

	
	
	Bartman
	Reynolds
	Index

	Coefficient of Variation
	1.07
	3.63
	0.67


11. 5-19
  a.
($1 million)(0.5) + ($0)(0.5) = $0.5 million.

b.
You would probably take the sure $0.5 million.


c.
Risk averter.

d.
1.
($1.15 million)(0.5) + ($0)(0.5) = $575,000, or an expected profit of $75,000.

2.
$75,000/$500,000 = 15%.

3.
This depends on the individual’s degree of risk aversion.

4. Again, this depends on the individual.

5. The situation would be unchanged if the stocks’ returns were perfectly positively correlated.  Otherwise, the stock portfolio would have the same expected return as the single stock (15 percent) but a lower standard deviation.  If the correlation coefficient between each pair of stocks was a negative one, the portfolio would be virtually risk​less.  Since r for stocks is generally in the range of +0.6 to +0.7, investing in a portfolio of stocks would definitely be an improvement over investing in the single stock.

12. The standard deviation and the beta coefficient are both measures of risk. The standard deviation measures the total risk associated with the return of an asset, while the beta coefficient measures only a part of an asset’s total risk, i.e., the market risk associated with the asset’s return, in other words, the asset's risk relative to that of the market.
13. If a security has a beta of 0.85 it should be expected that the return on this asset would be less than the return on the market.  This is because given a beta of 0.85 the return on the security is not highly sensitive to changes in the market’s return.

E.g., if the risk-free rate of return is 5% and the return on the market is 14%, then the security's required return should be less that 14%. The return on this security is 



       k
=
5%  +  (14% - 5%) 0.85



     
=
5%  +  (9%)0.85





=
5%  + 7.65%





=
12.65%
14. 5-7
a.
ki = kRF + (kM - kRF)bi = 9% + (14% - 9%)1.3 = 15.5%.
b.
1.
kRF increases to 10%:

kM increases by 1 percentage point, from 14% to 15%.

ki = kRF + (kM - kRF)bi = 10% + (15% - 10%)1.3 = 16.5%.
2.
kRF decreases to 8%:

kM decreases by 1%, from 14% to 13%.

ki = kRF + (kM - kRF)bi = 8% + (13% - 8%)1.3 = 14.5%.
c.
1.
kM increases to 16%:

ki = kRF + (kM - kRF)bi = 9% + (16% - 9%)1.3 = 18.1%.
2.
kM decreases to 13%:



ki = kRF + (kM - kRF)bi = 9% + (13% - 9%)1.3 = 14.2%.
15. 5-2



     Investment         Beta

   $35,000           0.8

       40,000           1.4

Total $75,000

bp = ($35,000/$75,000)(0.8) + ($40,000/$75,000)(1.4) = 1.12.
16. 5-8
Old portfolio beta = 
[image: image6.wmf]$150,000

$142,500

 (b) + 
[image: image7.wmf]$150,000

$7,500

(1.00)




1.12 = 0.95b + 0.05

          1.07 = 0.95b

        1.1263 = b.

New portfolio beta = 0.95(1.1263) + 0.05(1.75) = 1.1575 ( 1.16.

Alternative Solutions:

1.
Old portfolio beta = 1.12 = (0.05)b1 + (0.05)b2 + ... + (0.05)b20
1.12 = 
[image: image8.wmf]å

)

b

(

i

(0.05)


[image: image9.wmf]å

i

b

= 1.12/0.05 = 22.4.

New portfolio beta = (22.4 - 1.0 + 1.75)(0.05) = 1.1575 ( 1.16.

2.

[image: image10.wmf]å

i

b

 excluding the stock with the beta equal to 1.0 is 22.4 - 1.0 = 


21.4, so the beta of the portfolio excluding this stock is b = 21.4/19 = 1.1263.  The beta of the new portfolio is:

1.1263(0.95) + 1.75(0.05) = 1.1575 ( 1.16.

17. 5-10
We know that bR = 1.50, bS = 0.75, kM = 13%, kRF = 7%.

ki = kRF + (kM - kRF)bi = 7% + (13% - 7%)bi.

kR = 7% + 6%(1.50) = 16.0%

kS = 7% + 6%(0.75) = 11.5
                      4.5%

18. 5-18
After additional investments are made, for the entire fund to have an expected return of 13%, the portfolio must have a beta of 1.5455 as shown below:

13% = 4.5% + (5.5%)b


  b = 1.5455.

Since the fund’s beta is a weighted average of the betas of all the individual investments, we can calculate the required beta on the additional investment as follows:

1.5455 = 
[image: image11.wmf]0

$25,000,00

00)(1.5)

($20,000,0

 + 
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$25,000,00

X

$5,000,000


1.5455 = 1.2 + 0.2X

0.3455 = 0.2X

     X = 1.7275.

^
n



 n


kp  =
(  wiki

;
(p  =
(  wi(i



t=1



t=1



^
a.
kp  =
(0.2x16%)+(0.3x14%)+(0.15x20%)+(0.25x12%)+(0.1x24%)


         =
3.2%  + 4.2%  + 3%  + 3%  + 2.4%   = 15.8%
b.
(p  =
(0.2x1.00)+(0.3x0.85)+(0.15x1.20)+(0.25x0.60)+(0.1x        1.60)


      =
0.2  + 0.255  + 0.18  + 0.15  + 0.16   = 0.945

c.
Because stock 1 has a Beta of 1.00 it means that this stock moves similar to the market, therefore the expected return of 16% is also that of the market i.e. KM = 16%.


Stocks 2 and 4 are overpriced as they lay below the SML (expected returns less than the required returns using the CAPM, while stocks 3 and 5 are undervalued as they lay above the SML (expected returns are greater than required returns using the CAPM).

Eg. Using CAPM return on stock 2= %+(16%-7%)0.85 = 14.7%.

The return of 14.65% as calculated by CAPM is greater than the estimated return of 14%. Therefore, this stock is overvalued as an investor will pay to receive on the average a return of 14%, while the investor should really expect a return of 14.7%.

Using CAPM return on stock 5 = 7%+(16%-7%)1.6  = 21.4%.

The return of 21.4% as calculated by CAPM is less than the estimated return of 24%. This stock is under-valued as an investor will be paying to receive on average a return of 24%, while based on the CAPM the investor should really only expect a return of 21.4%. 

19. 5-20
 a.

[image: image13.wmf]k

ˆ

M = 0.1(7%) + 0.2(9%) + 0.4(11%) + 0.2(13%) + 0.1(15%) = 11%.



kRF = 6%.  (given)



Therefore, the SML equation is



ki = kRF + (kM - kRF)bi = 6% + (11% - 6%)bi = 6% + (5%)bi.
b.
First, determine the fund’s beta, bF.  The weights are the percentage of funds invested in each stock.

A = $160/$500 = 0.32

B = $120/$500 = 0.24

C =  $80/$500 = 0.16

D =  $80/$500 = 0.16

E =  $60/$500 = 0.12

bF
= 0.32(0.5) + 0.24(2.0) + 0.16(4.0) + 0.16(1.0) + 0.12(3.0)


= 0.16 + 0.48 + 0.64 + 0.16 + 0.36 = 1.8.

Next, use bF = 1.8 in the SML determined in Part a:


[image: image14.wmf]k

ˆ

F = 6% + (11% - 6%)1.8 = 6% + 9% = 15%.
c.
kN = Required rate of return on new stock = 6% + (5%)2.0 = 16%.
An expected return of 15 percent on the new stock is below the 16 percent required rate of return on an investment with a risk of b = 2.0.  Since kN = 16% > 
[image: image15.wmf]k

ˆ

N = 15%, the new stock should not be purchased. The expected rate of return that would make the fund indifferent to purchasing the stock is 16 percent.
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