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UGBA 103: Introduction to Finance 

Spring 2006
Instructor: Gregory La Blanc

Homework # 6
Due Thursday March 23

1. Suppose 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.              
Assume E(rf) = 10%, and E(r,x) and E(r,y) are both 20%. Also assume beta of x and y is 5%

Beta of the portfolio is a weighted average of the individual betas

	E(rx)
	E(r,y)
	E(rf)
	beta x
	beta y

	0.2
	0.2
	0.1
	0.05
	0.05


	
	A
	B
	C

	X
	0.45
	0.3
	0.15

	Y
	0.3
	0.2
	0.1

	Z
	0.25
	0.5
	0.75

	Er
	0.175
	0.15
	0.125

	beta
	0.01875
	0.0125
	0.00625
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There is not enough information here to really identify if the capm model is being satisfied.  We need to know more about the betas/risk involved in each unique risky asset.
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?

E(market)=0.14   SD(market)=0.35      

E(Bond)=0.05     SD(bond)=0      

	Investment
	market
	bond

	Tradeoff
	X%
	1-X%


E(P) = E( x*M+(1-x)*B)= x*0.14+(1-x)*0.05=.2
X=1.67    1-X= -.67

Beta p = x*1+(1-x)*0=1.67
Var(P)= Var(1.67M-.67B)=1.67^2*0.35^2+.67^2*0 = 0.34164 

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? They don’t lie on the same line. There is arbitrage opportunity. 
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b. Give a zero investment zero risk portfolio with positive expected return that has either +$1 or -$1 invested in C.
	Investment
	Expected Return
	Beta
	Unique Risk

	A
	6%
	0
	None

	B
	15%
	1
	None

	C
	18%
	1.5
	None

	
	Investment 
	Return
	Beta

	A
	-0.5
	-0.5*.06
	0

	B
	1.5
	.15*1.5
	1.5

	C
	-1
	-.18
	-1.5             

	Total
	0
	= 0.015

	0          


c. What is the expected return on the portfolio in b.  

      1.5% 
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.   
E(M)=0.2*(-0.1)+0.35*0.1+0.3*0.15+0.15*0.25= 0.0975
E(CG)=0.2*(-0.15)+0.35*0.15+0.3*0.25+0.15*0.35= 0.15 

b. What is Chicago Gear’s Beta?
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	State
	M
	Rm-E
	CG
	Rcg-E
	state*(Rm-E)(Rcg-E)

	0.2
	-0.1
	-0.198
	-0.15
	-0.3
	0.01185

	0.35
	0.1
	0.003
	0.15
	0
	0

	0.3
	0.15
	0.053
	0.25
	0.1
	0.001575

	0.15
	0.25
	0.153
	0.35
	0.2
	0.004575

	 
	
	
	
	
	 

	 
	 
	 
	 
	Cov(M,CG)=
	0.018


Var(M) = E (r-ř)2.
	State
	M
	Rm-E
	(Rm-E)^2
	P*(Rm-E)^2

	0.2
	-0.1
	-0.1975
	0.039006
	0.00780125

	0.35
	0.1
	0.0025
	6.25E-06
	2.1875E-06

	0.3
	0.15
	0.0525
	0.002756
	0.00082688

	0.15
	0.25
	0.1525
	0.023256
	0.00348844

	 
	
	
	
	

	 
	 
	 
	Var(M)=
	0.01211875


Beta(CG)=Cov(CG, M)/Var(M) =0.018/0.01211875= 1.4853
c. What is Chicago Gear’s required rate of return according to the CAPM?
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E(CG)=0.06+1.4853*(0.0975-0.06) = 0.1157 
	
	
	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


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. 
	E(M)=
	4.000
	
	
	
	
	
	
	
	
	

	E(PIES)=
	4.240
	
	
	
	
	
	
	
	
	

	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

	Rm-E(M)
	-14.2
	1.8
	8.2
	-11.3
	-5.5
	6.5
	4.3
	11.7
	-6.1
	4.6

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

	R(pies)-E
	-9.54
	8.96
	1.86
	-2.14
	-13
	11.5
	-0.34
	8.36
	-11.54
	5.96

	(r1-r)(r2-r)
	135.468
	16.128
	15.252
	24.18
	71.72
	74.5
	-1.46
	97.812
	70.394
	27.42

	Cov(r1,r2)=
	53.14
	
	
	
	
	
	
	
	
	


	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

	Rm-E(M)
	-14.2
	1.8
	8.2
	-11.3
	-5.5
	6.5
	4.3
	11.7
	-6.1
	4.6

	(Rm-E(m))^2
	201.64
	3.24
	67.24
	127.7
	30.25
	42.3
	18.49
	136.89
	37.21
	21.16

	Var(M)=
	68.606
	
	
	
	
	
	
	
	
	


Beta(PIES)=Cov(PIES, M)/Var(M)=53.14/68.606= 0.774568
b. The riskless return is 6% and the market risk premium is 8.4%. Plot the SML. 
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E(pies)-required=0.06+0.77*(0.084)= 0.12468 
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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?

Yes you should invest in pies because the expected return of a similar composite of risk free and market stocks only have an expected return of 11.7% which is less than the 19% forecasted here.
	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


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.

	Month
	s&p
	Xom

	JAN
	3.25
	5.35

	FEB
	-3
	-1.36

	MAR
	-4.58
	-4.15

	APR
	1.16
	0

	MAY
	1.24
	-1.64

	JUN
	-2.68
	-8.24

	JUL
	3.15
	4.85

	AUG
	3.76
	1.21

	SEP
	-2.69
	-4.52

	OCT
	2.08
	9.35

	NOV
	-3.95
	-2.78

	DEC
	1.23
	-0.61

	Avg expected return
	-0.08583
	-0.21167


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

Var(M) = E (r-ř)2.
	Month
	delta(s&p)^2
	delta(xom)^2

	JAN
	11.12778
	30.93214

	FEB
	8.492367
	1.318669

	MAR
	20.19753
	15.51047

	APR
	1.552101
	0.044803

	MAY
	1.757834
	2.040136

	JUN
	6.729701
	64.45414

	JUL
	10.47062
	25.62047

	AUG
	14.79043
	2.021136

	SEP
	6.781684
	18.56174

	OCT
	4.690834
	91.42547

	NOV
	14.93178
	6.596336

	DEC
	1.731417
	0.158669

	Variance
	8.604508
	21.55701


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

	JAN
	18.13303403

	FEB
	3.713134028

	MAR
	18.26504236

	APR
	0.106934028

	MAY
	-2.060565972

	JUN
	21.15326736

	JUL
	15.97153403

	AUG
	4.983559028

	SEP
	11.54730903

	OCT
	20.43644236

	NOV
	10.41070903

	DEC
	-0.689715972

	Cov
	10.16422361


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

	corr

	1.181267


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
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