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COMM 324

INVESTMENTS AND PORTFOLIO MANAGEMENT ... $0.13 a. Calculate the rate the rate of return for a shareholder, who bought the stock ... Std. 0.2098. 2. You are considering the choice between investing $50,000 in a ... For something you can buy at the price of $1in 1925, you would have to pay ... stock at $50 per share. 
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COMM 324 INVESTMENTS AND PORTFOLIO MANAGEMENT ASSIGNMENT 1 Due: October 3 1. The following information is provided for GAP, Incorporated, which is traded on NYSE: Fiscal Yr Ending Close Price Annual Dividend January 31 1994 $23.75 $0.09 1995 $18.625 $0.10 1996 $23.50 $0.11 1997 $31.25 $0.13 1998 $28.50 $0.13 1999 $33.375 $0.13 a. Calculate the rate the rate of return for a shareholder, who bought the stock on January 31, 1994, earned for each of his five 1-year holding period, ignoring commission, and taxes. What are his arithmetic mean and geometric mean rates of return? Answer: 1995



($0.21)



1996



$0.27



1997



$0.34



AMR



9.66%



1998



($0.08)



GMR $0.18



7.53%



1999



b. Calculate the variance and standard deviation of the 1-year rate of returns Var Std



0.0440 0.2098



2. You are considering the choice between investing $50,000 in a conventional bank CD offering an interest rate of 7% and a one-year “Inflation-Plus” CD offering 3.5% plus the rate of inflation a. Which one is a safer investment? Inflation-Plus should be safer b. Which one should offer a higher expected return and why? Conventional CD should offer a higher expected return because it is safer investment c. If you expect the rate of inflation to be 3% over the next year, which one is a better investment? Why? The expected return for the Inflation-Plus will be 6.5%, and the expected return for CD is 7%. Based on the expected return, CD would be a better investment. d. If you make the investment based in your answer to part c), will your actual return at the end of next year be better than the alternative? No. The numbers are “expected” value, which might not be realized. 3. The following questions use data given bellow: Geometric Mean Arithmetic Mean



Standard Deviation



Common Stock Small Cap Stock Long-term Corporate Bonds Long-term Government Bonds Intermediate-term Government Bonds T-bills Inflation



(%) 10.5 12.5 5.4



(%) 12.5 17.6 5.8



(%) 20.6 35.0 8.5



5.0



5.2



8.6



5.2



5.3



5.6



3.7 3.1



3.8 3.2



3.3 4.7



a. Calculate the cumulative wealth at the end of year 2002 from investing $100 in common stocks at the end of 1925 (there are 76 years involved). 100*(1+10.5%)^76= 197484.6 b. Calculate the cumulative wealth at the end of year 2002 from investing $100 in only small cap stocks at the end of 1925. How do you explain the large differences in ending wealth between common stocks and small cap stocks given the fact that there is only a 2% difference in geometric means? Small cap: 100*(1+12.5%)^76= 771954.5 The large difference is purely from the compounding effect c. Calculate the ending inflation number as of 2002. How do you interpret this value? (1+3.1%)^76= 10.18 For something you can buy at the price of $1in 1925, you would have to pay $10.18 to buy it in 2002 d. Now consider real returns – that is, inflation-adjusted returns. Based on the previous answers, calculate the real cumulative wealth for common stocks at the end of year 2002.. 100*(1+10.5%-3.1&)^76= 22715.66 Or 100*(1+10.5%)^10/(1+3.1%)^10=19399.27



e. Calculate the geometric mean annual average real return for common stocks. (1+rr)^76=22715.66/100 -> rr=7.4% f. Compare the arithmetic means and geometric means given in the table. What factors do you think account for the difference between the two for any given assets? The risks make the difference. If the all the annual returns are the same, then the GMR and AMR would have been the same



Note: The correct number of years should be 77. It is acceptable if you use either one of them. 4. (Spreadsheet question) From the course webpage you can download the monthly historical data for SP 500 Composite Index and the Microsoft stock (from 1997 to 2003). a. Calculate the arithmetic average rates return and standard deviations AMR: Yahoo stock = 0.0319%; SP500 = 0.319%



STD: Yahoo stock = 5.083 %; SP500 = 1.3031% b. Calculate the beta of the Yahoo stock 1.997 c. Calculate the security characteristic line for the Microsoft stock, and report the regression results. Plot the SCL for the Microsoft stock, and also the historical returns on the same graph.



YHOO



SPX Line Fit Plot 40.00% 20.00% 0.00% -10.0 -20.00% -5.00 0.00 0% -40.00% % %



5.00 10.00 % %



YHOO Predicted YHOO



SPX



Regression Statistics Multiple R R Square Adjusted R Square Standard Error Observations Intercept SPX



0.511978893 0.262122387 0.261702662 0.043677086 1760 Coefficients Standard Error t Stat P-value 0.001041132 2.873661 0.004106 0.00299186 0.079915425 24.99018 3.4E-118 1.997100574



d. What are the systematic risk and unsystematic risk in the Microsoft stock? How do you interpret this numbers? Systematic risk: beta^2*(variance of x) = 0. 000677 Unsystematic Risk = (variance of y) – (systematic risk = 0.001907 The unsystematic risk can be diversified away by forming a well-diversified portfolio 5. (Margin Trading) John Jones recently opened a margin account with the Evergreen Investment Company. Evergreen currently has a 65% initial margin requirement and a 35% maintenance margin. Mr. Jones initially purchases 300 shares of Micro-Tech stock at $50 per share. a. By how much must the price of Micro-Tech stock decline before a margin call is required? Borrowed: 35%x300x$50 = $5250; Receive margin call when price is P: (300P-$5250)/300P = .35 => P = $26.92 So the stock price drop by $50-26.92 = $23.08



b. If the market price of Micro-Tech falls to $15, how much must Mr. Jones deposit in his brokerage account to maintain the minimum margin requirement? If the stock price is $15, for a margin of 65% one can borrow at most $1575. So it need $5250$1575=$3675 additional cash in the account.



c. What is the return in one year if the stock price is $53 and the financing cost is 4.5% per year? What if the stock price turns out to be $47? (300x53-300x50-5250x4.5%)/(.65x300x50) = 6.81% (300x47-300x50-5250x4.5%)/(.65x300x50) = 11.65%



6. (Short Sale) You decide to sell short 100 shares of Charlotte House Farms when it is selling at it yearly high of $56. Your broker tells that the margin requirement is 45%, and the minimum margin is 25%. a. How much money do you have to put in your margin account? 45%x100x$56 = $2520



b. When will you receive a margin call from you broker? How much more money do you have to put in your margin account if that happens? (100x$56+$2520 – 100P)/(100P) = .25 => P=$64.96 Å margin call $64.96 x100x.45 = $2923.2 Need to put in $2923.2 – $2520 = $403.2



c. While you are short the stock, it pays a $2.50 dividend per share. At the end of the year you buy 100 shares at $50 per share to close out your position and pay $80 commission for the transaction. What is the rate of return for this transaction? (100x$56-100x$50-100x$2.50-$80)/100x56 = 4.82%.



7. The average annual rate of return on the TSE 300 Index over the past has averaged about 3.62% more than the Treasury bill return and that the TSE 300 standard deviation has been about 16.24% per year. Assume that these values are representative of investor’s expectations for future performance and that the recent Tbill rate is 5%. a. Calculate the expected return and standard deviation of portfolios invested in T-bills and the TSE 300 index with weights as follows: 0 0.2 0.4 0.6 0.8 1.0 wbill windex Exp Return Std



1.0



0.8 8.62 0.1624



0.6 7.896 0.12992



0.4 7.172 0.09744



0.2 6.448 0.06496



0 5.724 0.03248



b. Calculate the level of utility for each of the portfolios in a). for an investor with A=3. 0.046639



0.053641



0.057478



0.05815



0.055658



0.05



c. Repeat your calculation in b) with A=5. What do you conclude? Utility would be relatively lower for the same investment portfolio when is A is higher



8. A pension fund manager is considering three mutual funds. The first one is a stock fund, the second one is a long-term government and corporate bond fund, and the third one is a T-bill money market fund that yields a rate of 8%. The following information is given. Stock Fund (S) Bond Fund (B)



Expected Return .20 .12



The correlation between the funds is .10



Standard Deviation .30 .15



5 0



a. What are the investment proportions of the minimum-variance portfolio of the two risky funds, and what is the expected value and standard deviation of its rate of return? Weight in S: 0.18; Expected return: 13.44%; Std: 13.92% (One can either solve it analytically, or numerically from spreadsheet)



b. Tabulate and draw the investment opportunity set of the two risky funds. Opportunit y Set



0.25



0.2



0.15



0.1



0.05



0



0



0.1



0.2



0.3



0.4



ST D



c. Draw the tangent from the risk-free rate (8%) to the opportunity set. What does your graph show for the expected return and standard deviation of the optimal portfolio? Weight in S: 0.46; Expected return: 15.68%; Std: 16.68%; Slope: 0.46028 It is a challenge to solve this problem analytically.



d. Solve numerically for the proportions of each asset and for the expected return and standard deviation of the optimal risky portfolio. See c).



e. What is the reward-to-variability ratio of the best feasible CAL? See c).



f. You require that your portfolio yields an expected return of 14% and be efficient on the best feasible CAL. What is the standard deviation of your portfolio? What is the proportion invested in the T-bill fund and each of the two-risky funds? 14%=(1-y)*8%+y*15.68% => y=0.78125; in S: 0.78125*0.46=0.3594; in B: 0.78125*0.54=0.4219



g. If you were only to use the two risky funds and will require an expected return of 14%, what must be the proportions of your portfolio? Compare your result with that from f), what can you conclude? Proportion in S: 0.25; std: 14.13%; std in f): 0.78125*16.18%=12.64%



h. Suppose that you face the same opportunity set, but you cannot borrow. You wish to construct a portfolio with an expected return of 24%. What are the appropriate portfolio proportions and the resulting standard deviation? Invest 150% in S, and short 50% of the investment in B, std: 44.88%



9. (Spreadsheet question) The daily return data are given in the spreadsheet that are available on the course website. a. Calculate their variance-covariance matrix b. Plot the mean-variance frontier by using solver from Excel



c. If the month return of T-bill is 0.1%, what is the reward-to-variability ratio of the optimal portfolio? d. If your degree of risk-aversion is A=2, what is the optimal proportions you invest in each stocks? To TA: For this question, do not pay too much attention to the numbers – every student should have a different numbers. Just make sure that procedure is right.
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