Problem Set: Unit 2 – Risk and Return 

1. A firm is considering the purchase of one of two microfilm cameras – J or K.  Both should provide benefits over a ten-year period, and each requires an initial investment of $4,000.  Management has constructed the following table of estimates of probabilities and rates of return for three alternative scenarios:

Camera J

Camera K




Amount
Probability
Amount
Probability

Initial investment
4,000 euros
1.0

4,000 euros
1.0

Annual rate of return

Pessimistic

20%

.25

15%

.20

Most Likely

25%

.50

25%

.55

Optimistic

30%

.25

35%

.25

Calculate the expected rate of return, and standard deviation of returns, for each camera.  Which is riskier?  

2. Smith Manufacturing has identified four alternatives for meeting its need for increased production capacity.  The data gathered relative to each of these alternatives is summarized in the following table.

Expected

Standard Deviation

Alternative

Return


of Return

A


20%


7%

B


22%


9.5%

C


19%


6%

D


16%


5.5%

Calculate the coefficient of variation for each alternative.  If the firm wishes to minimize risk, which alternative do you recommend?  Explain your choice.

3. Jan Jager is considering building a portfolio containing two assets, C and D.  Asset C will represent 40% of the euro value of the portfolio, and asset D will account for the other 60%.  The expected returns over the next six years for each asset are shown below.

Year

Expected Return C

Expected Return D

2002


14%



20%

2003


14%



18%

2004


16%



16%

2005


17%



14%

2006


17%



12%

2007


19%



10%

a) For each year, calculate the expected return on the portfolio.

b) Use your answer from part a to calculate the portfolio expected rate of return over the six year period.

c) Use your answer from part a to calculate the portfolio standard deviation of returns over the six year period.

d) Using Microsoft Excel, calculate the correlation coefficient of between the returns of these two assets.

e) Discuss what benefits are offered by diversifying risk through the creation of the portfolio.

4. Helena Weeks randomly selected securities listed on the London Stock Exchange for her portfolio.  She began with one security, and then added additional securities one by one until a total of twenty securities here held in the portfolio.  After each security was added, Helena calculated the portfolio standard deviation.  These values are shown below.

Number of Securities

Portfolio Risk

1 14.5%

2 13.3%

3 12.2%

4 11.2%

5 10.30%

6 9.5%

7 8.8%

8 8.2%

9 7.7%

10 7.3%

11 7%

12 6.8%

13 6.7%

14 6.65%

15 6.6%

16 6.56%

17 6.52%

18 6.5%

19 6.48%

20 6.47%

a) Plot these figures on an X-Y graph, with the number of securities on the X (horizontal) axis and the Portfolio risk on the Y (vertical) axis.  (Hint:  you can copy the data into an Excel worksheet, and use the ChartWizard graph function to construct your graph).

b) Divide the total portfolio risk into market (or nondiversifiable) risk and firm-specific (or diversifiable) risk components on the graph.

c) Describe which of the two risk components is the relevant risk, and explain your answer.

