
ADM 3352	                                                                            Name: ________________________________
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ADM 3352 			       Final Exam	Name: __________________________
December 13, 2014		        Solutions     	Student ID #: _____________________ 

Section A Prof. William Rentz (Mon. 2:30 PM – 4:00 PM & Thurs. 4:00 PM – 5:30 PM)

Section B Prof. William Rentz (Wed. 4:00 PM – 5:30 PM & Thurs. 2:30 PM – 4:00 PM)

	Statement of Academic Integrity:
The Telfer School of Management does NOT condone academic fraud, an act by a student that may result in a false academic evaluation of that student or of another student. Without limiting the generality of this definition, academic fraud occurs when a student commits any of the following offences: plagiarism or cheating of any kind, use of books, notes, mathematical tables, dictionaries or other study aid unless an explicit written note to the contrary appears on the exam, to have in his/her possession cameras, radios (radios with head sets), tape recorders, pagers, cell phones, or any other communication device which has NOT been previously authorized in writing. 

Statement to be signed by the student:
I have read the text on academic integrity and I pledge NOT to have committed or attempted to commit academic fraud in this examination.

Signed:______________________________________  

Note: An examination copy without this signed statement will NOT be graded and will receive a final exam grade of ZERO. 



General Instructions:

1. Please CIRCLE YOUR SECTION and SIGN the academic integrity statement above.

2. There are 11 pages to this exam.

3. Please put your Name and Student ID# on ALL 11 pages.

4. This is a closed book and closed notes exam as per the current course policy. A formula sheet, however, is provided for this exam.

5. The use of scientific and financial calculators is encouraged.

6. Laptop computers or other devices that allow for communication are NOT permitted.

7. Please do NOT take apart the pages of this exam.

8. You have 3 hours to work this exam. There are 3 problems on this exam with a total of 30 marks. It is highly recommended that students allocate NO more than 60 minutes EACH to Problems 1 and 3 and 30 minutes to Problem 2 for a total of 2 hours and 30 minutes. This will permit students to have 30 minutes to review their work.

Problem 1 counts 14 marks and appears on this page. Problem 2 counts 6 marks and appears on page 6. Problem 3 count 10 marks and appears on page 8. Blank pages are provided after these 3 problem pages to provide sufficient work space for calculations and essay answers.
 
1.	(14 marks) The table below represents data for three stocks based on CAPM.

 Portfolio		Expected
	Stocks	  Weight	Beta	   Return	 σ2i
	    1	     0.25	0.50	   0.08		0.06
	    2	     0.25	0.50	   0.08		0.04
	    3	     0.50	1.00	   0.12		0.06

a. (2 marks) Assume that the expected returns are in equilibrium. Estimate the expected return on the market and the risk-free rate.

Since returns are in equilibrium, the return on Stock 3 with an expected return of 0.12 and a beta of 1 will also be the expected return on the market.


 
1 mark for correct value of expected market return
1 mark for correct value of risk-free rate

b. (2 marks) Estimate the residual variance σ2(ei) of each stock, assuming σ2M = 0.04.


 

½ mark for correct expression for residual variance
½ mark for EACH correct residual variance value (total 1½ marks)

c. (2 marks) What is the beta factor of the three-stock portfolio?




1 mark for correct portfolio beta expression
1 mark for correct portfolio beta value 

d. (2 marks) What is the variance of the portfolio, again assuming σ2M = 0.04?


ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 1




1 mark for correct portfolio variance expression
1 mark for correct portfolio variance value 

e. (2 marks) What is the expected return of the portfolio?


	
	
 	1 mark for correct expected return expression
	1 mark for correct expected return value

NB. Since all of the expected stock returns are in equilibrium, one could also use the SML of the CAPM to find the expected portfolio return.


 

f. (2 marks) Calculate the covariances for the three pairs of stocks according to CAPM.


 

½ mark for correct covariance expression
½ mark for EACH correct covariance value (total 1½ marks)

	g.	(2 marks) Suppose the actual covariances for the three pairs of stocks obtained by a Markowitz mean-variance analysis is as follows:

		Cov(r1,r2) = 0.020, Cov(r1,r3) = 0.035, Cov(r2,r3) = 0.035

What practical considerations could lead to such a result? (Hint: Approximately 50% of all carpet produced by carpet manufacturers is sold to the automobile industry.)



ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 1

All 3 of the covariances are higher than what the CAPM estimates would be. The first covariance is 0.02 - 0.01 = 0.01 higher than predicted by CAPM and the next 2 covariances are 0.035 – 0.02 = 0.015 higher than predicted. These results indicate that the 3 stocks are in the same or closely related industries such as the carpet and automobile manufacturing industries.

1 mark for recognizing that the covariances are all higher than predicted by CAPM
1 mark for a reasonable explanation of the results 

ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 1

 
2.	(6 marks) Suppose that two factors have been deemed appropriate to “explain” returns on stocks, and the covariance between the factors is zero. You have the following information on two stocks, X and Y, and two factors, 1 and 2. What is the variance of the rate of return of a portfolio consisting of $2,000 invested in stock X and $3,000 invested in stock Y?

		Beta (Factor 1)		Beta (Factor 2)	Residual Variance
Stock X		1.2				0.4		0.02
Stock Y		0.4				0.8		0.05

	The variance of factor 1 is 0.15 and the variance of factor 2 is 0.10.


 


 




½ mark EACH for correct expressions for weights (total 1 mark)
½ mark EACH for correct values for weights (total 1 mark)
1 mark for correct expression for portfolio betas
½ mark EACH for correct values for portfolio betas (total 1 mark)
1 mark for correct expression for portfolio variance
1 mark for correct value for portfolio variance 

ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 2



3.	(10 marks) Your rich aunt has learned that you have taken the course Portfolio Management. She is considering two actively managed mutual funds and is asking your advice as to which one she should select. She has considerable personal wealth that is in a very broadly based market index fund. She plans to put only a small portion of her wealth in the actively managed mutual fund that you recommend. After researching the two funds, you find that Fund A has a sample mean return of 9%. Fund B has a sample mean return of 12%. Your estimated beta for Fund A is 0.8 and for Fund B is 1.2. The respective standard deviations for the 2 funds are 10% and 15%. The sample mean return for the market index is 10% with a standard deviation of 10%. The sample mean return for the risk-free asset is 4%.

a. (2 marks) Compute the Sharpe Measure for each fund and interpret the results.


 

The Sharpe Measure can be used to rank the past performance of funds in order of excess return per unit of total risk undertaken. However, to see if any of these funds outperformed the market portfolio, one also has to calculate the Sharpe Measure for the market portfolio.

On a prospective basis instead of an historical basis, one can rank funds to see which is preferred if the selected fund will be the only risky asset held. However, to really make a proper decision, again one should also calculate the Sharpe Measure for the market portfolio.


 

Thus, the market portfolio outperformed EACH of the mutual funds on an excess return per unit of total risk. This result will be confirmed when we find that the M2 for each fund is NEGATIVE.

½ mark for EACH correct value of the Sharpe Measure (total 1 mark)
1 mark for a reasonable interpretation

b. (2 marks) Compute the Appraisal Ratio for each fund and interpret the results.


 

From the equation developed in Part b of Problem 1, the formula for the residual variance and hence the formula for the residual standard deviation is as follows:



ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 3


 


 

Assuming that past performance is representative of future performance, then the Appraisal Ratio is the correct performance measure to use to rank which risky portfolio should be added to a perfectly diversified portfolio. This is valid provided that the selected risky portfolio will be a small portion of the combined portfolio. Adding a risky portfolio with a positive Appraisal Ratio raises the Sharpe Measure from the market portfolio value. 

¼ mark for EACH correct value for alpha or Jensen Measure (total ½ mark)
¼ mark for EACH correct value for residual standard deviation (total ½ mark)
¼ mark for EACH correct value for Appraisal Ratio (total ½ mark)
½ mark for a reasonable interpretation of the Appraisal Ratio

c. (2 marks) Compute the M2 Measure for each fund and interpret the results.


 

As expected, the M2 for EACH fund is NEGATIVE. Thus, if you want to hold only one risky portfolio, hold the market portfolio.

¼ mark for correct value of EACH weight (total ½ mark)
¼ mark for correct value of EACH adjusted return (total ½ mark)
¼ mark for correct value of EACH M2 (total ½ mark)
½ mark for a reasonable interpretation


ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 3

d. (2 marks) Which fund do you recommend to your aunt and why?

Fund B has the higher Appraisal Ratio and is the one that should be judiciously added to the market portfolio to create a combined portfolio with higher Sharpe Measure.

1 mark for recognizing that the Appraisal Ratio should be used.
1 mark for noting why the Appraisal Ratio should be used.

e. (2 marks) Calculate the fraction of wealth that your aunt should place in the actively managed mutual fund that you recommended.


 

½ mark for correct expression for initial weight
½ mark for correct value for initial weight
½ mark for correct expression for beta adjusted weight
½ mark for correct value for beta adjusted weight



ADDITIONAL SPACE PROVIDE HERE FOR PROBLEM 3
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