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Chapter 11
23. Calculate (a) the expected return, and (b) the volatility (standard deviation) of a portfolio that is equally invested in Biovail’s and Shoppers Drug Mart’s stock.
* Stated above the question was for questions 23-26 we assume a correlation of 22%
	
	E[R]
	SD[R]

	Biovail
	7%
	16%

	Shoppers Drug Mart
	10%
	20%


 
a) the expected return
E(Rj) = xJ * E(RJ) + xW * E(RW)
E(Rj) = (0.50 * 0.07) + (0.50 * 0.10)
E(Rj) = 0.085
E(Rj) = 8.5%
Therefore, the expected return is 8.5%. 

b) the volatility 
SD(Rp) = √x2J * SD(RJ)2 + x2W * SD(RW)2 + 2 * xJ + xW * Corr(RJ,RW) * SD(RJ) * SD(RW)
SD(Rp) = √(0.50)2 * (0.16)2 + (0.50)2 * (0.20)2 + 2 * 0.50 * 0.50 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.01992
SD(Rp) = 0.1411
SD(Rp) = 14.11%
Therefore, the volatility is 14.11%. 

24. For the portfolio in Problem 23, if the correlation between Biovail’s and Shoppers Drug Mart’s stock were to increase, would the
a) expected return of the portfolio rise or fall 
The expected return of the portfolio would remain the same, as for correlation is not a part of this calculation. 


b) volatility of the portfolio rise or fall 
The volatility of the portfolio would rise. 

25. Calculate (a) the expected return, and (b) the volatility (standard deviation) of a portfolio that consist of a long position of $10,000 in Biovail and a short position of $2,000 in Shoppers Drug Mart.
a) the expected return
The total investment is $8,000 ($10,000 - $2,000 =$8,000). This means the portfolio weights are:
 xJ = $10,000 / $8,000 = 1.25
and
xW = -$2,000 / $8,000 = -0.25

E(Rj) = xJ * E(RJ) + xW * E(RW)
E(Rj) = (1.25 * 0.07) + ((-0.25) * 0.10)
E(Rj) = 0.0625
E(Rj) = 6.25%
Therefore, the expected return is 6.25%. 

b) the volatility 
SD(Rp) = √x2J * SD(RJ)2 + x2W * SD(RW)2 + 2 * xJ + xW * Corr(RJ,RW) * SD(RJ) * SD(RW)
SD(Rp) = √(1.25)2 * (0.16)2 + (-0.25)2 * (0.20)2 + 2 * 1.25 * -0.25 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.0381
SD(Rp) = 0.1952
SD(Rp) = 19.52%
Therefore, the volatility is 19.52%. 



26. Using the same data as for Problem 23, calculate the expected return and the volatility (standard deviation) of a portfolio consisting of Biovail’s and Shoppers Drug Mart’s sticks using a wide range portfolio weights. Plot the expected return as a function of the portfolio volatility. Using your graph, identify the range of Biovail’s portfolio weights that yield efficient combination of the two stocks, rounded to the nearest percentage point. 

a) the expected return
E(Rj) = xJ * E(RJ) + xW * E(RW)
(1) 0% Biovail, 100% Shoppers Drug Mart 
E(Rj) = (0.0 * 0.07) + (1.0 * 0.10)
E(Rj) = 0.1 = 10.0%
(2) 10% Biovail, 90% Shoppers Drug Mart
E(Rj) = (0.10 * 0.07) + (0.90 * 0.10)
E(Rj) = 0.097 = 9.7%
(3) 20% Biovail, 80% Shoppers Drug Mart
E(Rj) = (0.20 * 0.07) + (0.80 * 0.10)
E(Rj) = 0.094 = 9.4%
(4) 30% Biovail, 70% Shoppers Drug Mart
E(Rj) = (0.30 * 0.07) + (0.70 * 0.10)
E(Rj) = 0.091 = 9.1%
(5) 40% Biovail, 60% Shoppers Drug Mart
E(Rj) = (0.40 * 0.07) + (0.60 * 0.10)
E(Rj) = 0.088 = 8.8%
(6) 50% Biovail, 50% Shoppers Drug Mart
E(Rj) = (0.50 * 0.07) + (0.50 * 0.10)
E(Rj) = 0.085 = 8.5%
(7) 60% Biovail, 40% Shoppers Drug Mart
E(Rj) = (0.60 * 0.07) + (0.40 * 0.10)
E(Rj) = 0.082 = 8.2%
(8) 70% Biovail, 30% Shoppers Drug Mart
E(Rj) = (0.70 * 0.07) + (0.30 * 0.10)
E(Rj) = 0.079 = 7.9%
(9) 80% Biovail, 20% Shoppers Drug Mart
E(Rj) = (0.80 * 0.07) + (0.20 * 0.10)
E(Rj) = 0.076 = 7.6%
(10) 90% Biovail, 10% Shoppers Drug Mart
E(Rj) = (0.90 * 0.07) + (0.10 * 0.10)
E(Rj) = 0.073 = 7.3%
(11) 100% Biovail, 0% Shoppers Drug Mart
E(Rj) = (1.0 * 0.07) + (0.0 * 0.10)
E(Rj) = 0.070 = 7.0%

b) the volatility 
SD(Rp) = √x2J * SD(RJ)2 + x2W * SD(RW)2 + 2 * xJ + xW * Corr(RJ,RW) * SD(RJ) * SD(RW)
(1) 0% Biovail, 100% Shoppers Drug Mart 
SD(Rp) = √(0.0)2 * (0.16)2 + (1.0)2 * (0.20)2 + 2 * 0.0 * 1.0 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.04
SD(Rp) = 0.20 = 20.0%
(2) 10% Biovail, 90% Shoppers Drug Mart
SD(Rp) = √(0.10)2 * (0.16)2 + (0.90)2 * (0.20)2 + 2 * 0.10 * 0.90 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.03392
SD(Rp) = 0.1842 = 18.42%
(3) 20% Biovail, 80% Shoppers Drug Mart
SD(Rp) = √(0.20)2 * (0.16)2 + (0.80)2 * (0.20)2 + 2 * 0.20 * 0.80 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02888
SD(Rp) = 0.1699 = 16.99%
(4) 30% Biovail, 70% Shoppers Drug Mart
SD(Rp) = √(0.30)2 * (0.16)2 + (0.70)2 * (0.20)2 + 2 * 0.30 * 0.70 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02486
SD(Rp) = 0.1577 = 15.77%
(5) 40% Biovail, 60% Shoppers Drug Mart
SD(Rp) = √(0.40)2 * (0.16)2 + (0.60)2 * (0.20)2 + 2 * 0.40 * 0.60 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02188
SD(Rp) = 0.1479 = 14.79%
(6) 50% Biovail, 50% Shoppers Drug Mart
SD(Rp) = √(0.50)2 * (0.16)2 + (0.50)2 * (0.20)2 + 2 * 0.50 * 0.50 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.01992
SD(Rp) = 0.1411 = 14.11%
(7) 60% Biovail, 40% Shoppers Drug Mart
SD(Rp) = √(0.60)2 * (0.16)2 + (0.40)2 * (0.20)2 + 2 * 0.60 * 0.40 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.01900
SD(Rp) = 0.1378 = 13.78%
(8) 70% Biovail, 30% Shoppers Drug Mart
SD(Rp) = √(0.70)2 * (0.16)2 + (0.30)2 * (0.20)2 + 2 * 0.70 * 0.30 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.01910
SD(Rp) = 0.1382 = 13.82%
(9) 80% Biovail, 20% Shoppers Drug Mart
SD(Rp) = √(0.80)2 * (0.16)2 + (0.20)2 * (0.20)2 + 2 * 0.80 * 0.20 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02024
SD(Rp) = 0.1423 = 14.23%
(10) 90% Biovail, 10% Shoppers Drug Mart
SD(Rp) = √(0.90)2 * (0.16)2 + (0.10)2 * (0.20)2 + 2 * 0.90 * 0.10 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02240
SD(Rp) = 0.1497 = 14.97%
(11) 100% Biovail, 0% Shoppers Drug Mart
SD(Rp) = √(1.0)2 * (0.16)2 + (0.00)2 * (0.20)2 + 2 * 1.0 * 0.0 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.0256
SD(Rp) = 0.16 = 16.0%
[image: ]
The variance begins to change direction between 40% mix and the 50% mix. Calculating the volatility between the two rates will allow us to determine the most efficient weight of the two stocks.
SD(Rp) = √x2J * SD(RJ)2 + x2W * SD(RW)2 + 2 * xJ + xW * Corr(RJ,RW) * SD(RJ) * SD(RW)
SD(Rp) = √(0.90)2 * (0.16)2 + (0.10)2 * (0.20)2 + 2 * 0.90 * 0.10 * 0.22 * 0.16 * 0.20
SD(Rp) = √0.02240
SD(Rp) = 0.1497 = 14.97%

33. Suppose you have $100,000 in cash and you decide to borrow another $15,000 at 4% interest rate to invest in the stock market. You invest the entire $115,000 in a portfolio J with a 15% expected return and a 25% volatility.
a) What is the expected return and volatility (standard deviation) of your investment?
The leverage is:
x = (cash + borrowing) / cash 
x = (100,000 + 15,000) / 100,000
x = 1.15

The expected return of a levered portfolio is:
E(Rj) = rf + x * (E[RJ] – rf)
Where rf is the risk-free rate and E[RJ] is the return on portfolio J.
E(Rj) = 0.04 + 1.15 * (0.15 – 0.04)
E(Rj) = 0.1665 = 16.65%
Therefore, the expected return is 16.65%. 

The volatility of the levered portfolio is:
SD(RJ) = x * SD(RJ)
SD(RJ) = 1.15 * 0.25
SD(RJ) = 0.2875 = 28.75%
The volatility is 28.75%. 

b) What is your realized return if J goes up 25% over the year?
If J goes up by 25%, the investment will be worth $143,750 ($115,000 * (1 + 0.25%) = $143,750) at the end of the year. However, we will owe $15,600 ($15,000 * (1 + 0.04) = $15,600) on the loan. Therefore, after paying the loan we will have the following:
Portfolio value = $143,750 - $15,600 
Portfolio value = $128,150

Return = (128,150 / 100,000) – 1
Return = 0.2815 = 28.15%
Therefore the return is 28.15%. 

c) What return do you realize if J falls by 20% over the year? 
If J does down by 20% the investment will be worth $92,000 (115,000 x*(1 - .20) = $92,000) at the end of the year. However, we will own $15,600 ($15,000 * (1.04) = $15,600) on the loan after repaying the own, we have the following:
Portfolio value = $92,000 - $15,600 
Portfolio value = $76,400
Return = (76,400/ 100,000) – 1
Return = -0.236 = -23.6%
Therefore, the return is -23.6%. 
37. Assume all investors want to hold a portfolio that, for a given level of volatility, has the maximum possible expected return. Explain why, when a risk-free asset exists, all investors will choose to hold the same portfolio of risky stocks. 
When a risk-free asset exists, all investors will choose to hold the same portfolio of risky stocks because the portfolio that maximizes their expected return is a mix of a risk free asset and a portfolio of a risky asset. Investors’ want to maximum expected return will choose portfolios with the highest Sharpe ratio. The portfolio with the highest Sharpe ratio is the portfolio where the risk free investment line is tangent to the efficient frontier of the risky investment (tangent portfolio). 

38. In addition to risk-free securities, you are currently invested in the Maple Ridge Fund, a broad-based fund of stocks and other securities with an expected return of 12% and a volatility of 25%. Currently, the risk-free rate of interest is 4%. Your broker suggests that you add a venture capital fund to your current portfolio. The venture capital fund has an expected return of 20%, a volatility of 80%, and a correlation of 0.2 with the Maple Ridge Fund. Calculate the require return and use it to decide whether you should add the venture capital fund to your portfolio. 
The required return formula is as follows:
E[RP] = rf + βP * (E[RMkt] – rf) 
Where βP is the beta of the venture capital fund with the current portfolio 
βP = 0.2 * (.8 / .25)
βP = 0.64

Therefore, the required return is:
E[RP] = 4% + 0.64 * (12% – 4%)
E[RP] = 9.12%

Yes, you should add the venture capital fun to the portfolio. 
    

43. When the CAPM correctly prices risk, the market portfolio is an efficient portfolio. Explain why. 

When the CAPM correctly prices risk, the market portfolio will be an efficient portfolio because all investors demand the efficient portfolio, and the supply of securities is the market portfolio (i.e. demand = supply). No investor would want a portfolio without securities because it would not be an efficient portfolio, so the price falls while the expected return increases until it become attractive again. Market prices will adjust until efficient portfolio (demand) equals to the market portfolio (supply). 

50. What is the risk premium of a zero-based stock? Does this mean you can lower the volatility of a portfolio without changing the expected return by substituting out any zero-beta stock in a portfolio and replacing it with the risk-free asset? 
The risk premium of a zero-based stock is zero. However, no, this does not mean we can lower the volatility of a portfolio without changing the expected return by substituting out any zero-beta stock in a portfolio and replacing it with the risk-free asset. A zero-based stock must be negatively correlated with other stocks in the portfolio. This offsets risk that other stocks have, therefore replacing it with the risk-free asset will increase volatility. 
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