UGBA 103: Introduction to Finance 

Spring 2006
Instructor: Gregory La Blanc

Homework # 6
Due Thursday March 23

1. Supose that there are three types of people in the economy. Type As Bs and Cs. There are also three assets x, y, and z. Assets x and y are risky but asset z is risk free. Type As hold 45% of their portfolio in x, 30 % in y and 25% in z. Type Bs hold 30% of their portfolio in x, 20% in y, and 50% in z. Type Cs hold 15% in x, 10% in y, and 75% in z. Are these holdings consistent with the Capital Asset Pricing Model being satisfied? Explain why or why not.
Answer:

Yes, this is consistent with CAPM. CAPM states that all investors will have portfolios made up of two things: the risk free security and the market bundle. The market bundle is made up of all the risky stocks available, in this case assets x and y. The only way that investors differ is that they hold different proportions of these two securities. The relative weights of the risky securities must be the same. Here within the risky holdings of all three investors, they all hold 150% as much of x as they do of y, so their holdings ARE consistent with CAPM. 

2. Suppose that the CAPM holds. The market portfolio has an expected return of 0.14 and a standard deviation of 0.35. The risk free rate is 0.05. How could you construct a portfolio having a return of 0.20? What are the beta and the standard deviation of this portfolio?

Answer:
Set 
x = proportion of portfolio in the risk free security and 

        1-x = proportion of portfolio in the market bundle

E(Rp) 
= (x)*E(Rf) + (1-x)*E(Rm)
20 
= (x)(5) + (1-x)(14)

20 
= 5x + 14 – 14x

9x 
= -6

x 
= -2/3 => borrow 2/3 of your initial investment at the risk-free rate and invest 1 2/3 of your initial investment in the market portfolio.
Beta of portfolio is weighted average Beta of individual assets:
βp = x(βrf) + (1-x)(βm)

βp = -2/3(0) + (1 2/3)(1)

βp = 1 2/3 or 1.667

There are two ways that you can solve for the σp.
1. use this formula:

Var(Rp) = βm2*Var(Rm)

Var(Rp) = (1.667)2*(.35)2
Var(Rp) = .337561
SD(Rp) = √.337561 = .581
2.or you can use the equation for the CML: rp=rf + [(rm-rf)/σm ]* σp

.20 = .05 + [(.14-.05)/.35]*σp

.15 = [.09/.35]*σp

3. You have discovered three portfolios with the following characteristics:

	Investment
	Expected Return
	Beta
	Unique Risk

	A
	6%
	0
	None

	B
	15%
	1
	None

	C
	18%
	1.5
	None


Plot expected returns against betas for these three portfolios. 

a. Do they all lie on the security market line and is there an arbitrage opportunity?

b. Give a zero investment zero risk portfolio with positive expected return that has either +$1 or -$1 invested in C

c. What is the expected return on the portfolio in b.
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a. No, they do not all lie on the SML.  If so, then E(R) = Rf + B(Rm-Rf) for all investments.  
Investment A gives us the Rf rate of 6% since it has a Beta of 0.

Investment B: 15 = 6 + 1(Rm-6)

Investment B: 15 = 6 + Rm-6

Investment B: 15 = Rm

Investment C: 18 = 6 + 1.5(Rm-6)

Investment C: 18 = 6 + 1.5(Rm) - 9

Investment C: 14 = Rm

These investments do not all lie on the same line.  Yes, there is an arbitrage opportunity because Investment B is offering superior return for its given level of risk compared to Investment C.
b. A zero-risk portfolio should have a Beta of 0.
Assuming -$1 is invested in C (you short sell C), you should have to pay, on average $1.18 in one period with a risk level β = 1.5.

To offset that risk, borrow $0.5 at the risk free rate and invest $1.5 in B (go long on B).  You will have a risk level Beta of 1.5: βp = -0.5(0) + 1.5(1) = 1.5.  You will also have a payoff of $0.195: E(Rp) = -0.5(6) + 1.5(15) = 0.195.

Your net investment is $0 (short sell $1 of C, borrow $0.5 of A, buy $1.5 of B) and payoff in 1 period is expected to be $0.195 - $0.180 = $0.015.  The two opposite positions have the same Beta. 

Note that this sort of arbitrage, unlike the kind that we do with identical securities is not risk free!
c. The expected return in $0.015 on a net $0 investment. (see part b)

IMPORTANT NOTE:


For questions 4-6, it is important to note the distinction between realized returns and expected returns. CAPM is all about expected or required rates of return. It does not say anything about prior or realized returns. This means that a stock may have generated returns greater or less than you would have predicted given its Beta. This does not mean that CAPM is violated. So you might use historical returns to estimate beta, but you do not assume that future returns will be the same as historical returns.

Similarly, when figuring out your expected/required returns, you do not necessarily equate the expected risk free rate or the expected market premium with historical rates or premia. They may be different for a number of reasons.  

4. The riskless return is currently 6% and Chicago Gear has estimated the contingent returns given here. 
a. Calculate the expected returns on the stock market and on Chicago Gear stock.

b. What is Chicago Gear’s Beta?

c. What is Chicago Gear’s required rate of return according to the CAPM?

	
	
	REALIZED RETURN
	REALIZED

RETURN

	State of Market
	Probability of state
	Stock Market
	Chicago Gear

	Stagnant
	0.20
	(10%)
	(15%)

	Slow growth
	0.35
	10
	15

	Average growth
	0.30
	15
	25

	Rapid Growth
	0.15
	25
	35


a. E(R) = Probability of each state * E(Rm) for each state:

E(Rm) = 0.20*10 + 0.35*10 + 0.30*15 + 0.15*25 = 11.73%

E(Rcg) = 0.20*15 + 0.35*15 + 0.30*25 + 0.15*35 = 17.97%
	 
	 
	REALIZED RETURN
	REALIZED

	
	
	
	RETURN

	State of Market
	Probability of state
	Stock Market
	Chicago Gear

	Stagnant
	0.2
	-10%
	-15%

	Slow growth
	0.35
	10
	15

	Average growth
	0.3
	15
	25

	Rapid Growth
	0.15
	25
	35


b. βcg = cov cg, m/σ2m  = 180/121 = 1.49
c. Chicago Gear’s required rate of return according to CAPM: 

Rcg = Rf + βcg(Rm-Rf)  

Rcg = .06 + 1.49 * (.0975-.06) 

= .1158
5. Use EXCEL for this question. Will Eatem, a portfolio manager for the Conservative Retirement Equity Fund (CREF), is considering investing in the common stock of Big Caesar’s Pizza (stock symbol PIES). His analysts have compiled the return data given below.

a. Calculate the Beta coefficient for PIES.

b. The riskless return is 6% and the market risk premium is 8.4%. Plot the SML.

c. You have recently met with the management of PIES. You are favorably impressed., and you believe that the stock will earn a return of 19% over the next 12 months. Should you invest in PIES?

	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	S&P 500
	-10.2
	5.8
	12.2
	-7.3
	-1.5
	10.5
	8.3
	15.7
	-2.1
	8.6

	PIES
	-5.3
	13.2
	6.1
	2.1
	-8.8
	15.7
	3.9
	12.6
	-7.3
	10.2


	Mean
	variance

	4
	68.606

	4.24
	71.94

	Cov
	53.14


Beta (pies) = cov (s&p, pies)/variance s&p =  0.7746

The equation for the SML is E(r) 
= rf + B (rm-rf), 







=.06+B (.084)

so the required rate of return on PIES is .06 + 0.7746 * (.084) 

= .125

So if PIES offers 19%, you should buy it.

6. Many analysts subtract the riskless return from the market and security returns and use those excess returns to calculate betas. Use this convention for this problem. The following table provides the monthly returns for Exxon Mobil common stock (XOM) and the market as approximated by the S&P 500 index for a recent year. Compute the following:

a. The average monthly return for the market and XOM for these 12 months.

b. The variance of the monthly return for each over these 12 months

c. The covariance between the returns for the market and XOM over these 12 months. 

d. The correlation between the market and XOM for these 12 months.

e. The beta for XOM using linear regression for these 12 months.

	MONTH
	MARKET (S&P 500)

Return in %
	XOM

Return in %
	RISKLESS SECURITY

Return in %

	JAN
	3.25 
	5.35
	0.25

	FEB
	-3.00
	-1.36
	0.21

	MAR
	-4.58
	-4.15
	0.27

	APR
	1.16
	0.00
	0.27

	MAY
	1.24
	-1.64
	0.32

	JUN
	-2.68
	-8.24
	0.31

	JUL
	3.15
	4.85
	0.28

	AUG
	3.76
	1.21
	0.37

	SEP
	-2.69
	-4.52
	0.37

	OCT
	2.08
	9.35
	0.38

	NOV
	-3.95
	-2.78
	0.37

	DEC
	1.23
	-0.61
	0.44


a.
Average monthly return on Mkt = -0.09 

Average monthly excess return on Mkt = -0.41
Average monthly return on XOM = -0.21 

Average monthly excess return on XOM= -0.53


b. 
Variance of monthly return for S&P: 8.56%



Variance of monthly return for XOM: 21.55%
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SECURITY

Return in % Return in % Adjusted Return S&P (Ra-Rm) Squared Return in % Return in % Adjusted Return XOM (Ra-Rm) Squared

JAN 3.25 0.25                    3.00                  3.41      11.60  5.35 0.25                    5.10                     5.63      31.72 

FEB -3 0.21                  (3.21)               (2.80)       7.86  -1.36 0.21                  (1.57)                  (1.04)       1.08 

MAR -4.58 0.27                  (4.85)               (4.44)     19.75  -4.15 0.27                  (4.42)                  (3.89)     15.12 

APR 1.16 0.27                    0.89                  1.30        1.68  0 0.27                  (0.27)                    0.26        0.07 

MAY 1.24 0.32                    0.92                  1.33        1.76  -1.64 0.32                  (1.96)                  (1.43)       2.04 

JUN -2.68 0.31                  (2.99)               (2.58)       6.68  -8.24 0.31                  (8.55)                  (8.02)     64.29 

JUL 3.15 0.28                    2.87                  3.28      10.73  4.85 0.28                    4.57                     5.10      26.03 

AUG 3.76 0.37                    3.39                  3.80      14.41  1.21 0.37                    0.84                     1.37        1.88 

SEP -2.69 0.37                  (3.06)               (2.65)       7.04  -4.52 0.37                  (4.89)                  (4.36)     19.00 

OCT 2.08 0.38                    1.70                  2.11        4.43  9.35 0.38                    8.97                     9.50      90.28 

NOV -3.95 0.37                  (4.32)               (3.91)     15.32  -2.78 0.37                  (3.15)                  (2.62)       6.86 

DEC 1.23 0.44                    0.79                  1.20        1.43  -0.61 0.44                  (1.05)                  (0.52)       0.27 

Mean (0.41)                    

102.70    

(0.53)                    

258.62    

Variance 8.56         Variance 21.55      

St Dev 2.93         St Dev 4.64        

MONTH



c. 
Covariance = average of S&P(Ra-Rm) * XOM(Ra-Rm): (see below)
[image: image3.emf]Covariance

S&P (Ra-Rm) XOM (Ra-Rm)

3.41                                       5.63                                            19.18                        

(2.80)                                      (1.04)                                           2.91                          

(4.44)                                      (3.89)                                           17.28                        

1.30                                       0.26                                            0.34                          

1.33                                       (1.43)                                           (1.89)                         

(2.58)                                      (8.02)                                           20.72                        

3.28                                       5.10                                            16.71                        

3.80                                       1.37                                            5.21                          

(2.65)                                      (4.36)                                           11.57                        

2.11                                       9.50                                            20.01                        

(3.91)                                      (2.62)                                           10.25                        

1.20                                       (0.52)                                           (0.62)                         

Total 121.66                      

Covariance 10.14                        

Correlation 0.75                          

Beta 1.18                          



d. 
Correlation = Covariance / (StDev(Mkt) * StDev(XOM))



Correlation = 10.14 / (2.93 * 4.64)



Correlation = 0.75


e.
Beta = 1.19 (using regression)
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Regression Statistics

Multiple R 0.746521

R Square 0.557294

Adjusted R Square 0.513024

Standard Error 3.383706

Observations 12

ANOVA

df SS MS F Significance F

Regression 1 144.1301 144.1301 12.58837 0.005286

Residual 10 114.4947 11.44947

Total 11 258.6248

CoefficientsStandard Error t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%

Intercept -0.05089 0.986146 -0.0516 0.959861 -2.24816 2.146382 -2.24816 2.146382

X Variable 1 1.184668 0.333897 3.548009 0.005286 0.4407 1.928636 0.4407 1.928636

X Variable 1  Residual Plot
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