UGBA 103: Introduction to Finance 

Spring 2006
Instructor: Gregory La Blanc

Homework # 5
Due Thursday March 16

1. There are four stocks, X1, X2, X3, and X4. Each share of X1, X2, X3, and X4 has a payoff of 0 with a probability 0.5 and 2 with probability of 0.5. The payoffs of X1, X2, X3, and X4 are independent. 
a. What is the mean and standard deviation of each stock?

Mean = E(r) = Σ πs * rs


= π1*r1 + π2*r2
Mean = 0.50*0 + 0.50*2 = 1
StDev = Σ πs [rs-E(r) ]2
StDev = 0.50*(2-1)2+0.50*(0-1)2 = 1
b. Suppose you buy ½ share of X1 and X2. What is the mean and standard deviation of the portfolio?

Mean = E (rp) =  Σ wi*E (ri)


= ½*r1 + ½ r2
Mean = 0.5*1 + 0.5*1 = 1
Var = w12*σ12+w22*σ22+2w1*w2*cov1,2
StDev = sqrt[(0.5)2*(1)2 + (0.5)2*(1)2+2(0.5)(0.5)(0)] = 0.707%

or 
StDev = sqrt[(1/N)*AvgVar + ((N-1)/N)*AvgCov] 
StDev = sqrt[1/2*(1)+1/2*(0)] = 0.707%
c. Suppose you buy 1/3 share of X1, X2 and  X3.  What is the mean and standard deviation of the portfolio?
Mean = 0.333*1 + 0.333*1 + 0.333*1 = 1

StDev = sqrt[(0.333)2*(1)2 + (0.333)2*(1)2 + (0.333)2*(1)2+(0)] = 0.577%

or 
StDev = sqrt[(1/N)*AvgVar + ((N-1)/N)*AvgCov] 

StDev = sqrt[1/3*(1)+2/3*(0)] = 0.577%

d. Suppose you by ¼ share of X1, X2, X3, and X4. What is the mean and standard deviation of the portfolio?

Mean = 0.25*1 + 0.25*1 + 0.25*1 + 0.25*1 = 1

StDev = sqrt[(0.25)2*(1)2 + (0.25)2*(1)2 + (0.25)2*(1)2 + (0.25)2*(1)2 + (0)] = 0.500%

or 
StDev = sqrt[(1/N)*AvgVar + ((N-1)/N)*AvgCov] 

StDev = sqrt[1/4*(1)+3/4*(0)] = 0.500%

2. The stocks A and B have the following distributions of returns.
	
	Stock A
	Stock B
	Probability

	State 1
	3
	4
	0.2

	State 2
	5
	2
	0.3

	State 3
	4
	8
	0.2

	State 4
	6
	5
	0.1

	State 5
	6
	1
	0.2


a. What are the means, variances, and standard deviations of stocks A and B?

[image: image1.emf]Stock A Probability Mean A

=Ra-Rm Square Weight

State 1 3 0.2

0.6 -1.7 2.89          0.58         

State 2 5 0.3

1.5 0.3 0.09          0.03         

State 3 4 0.2

0.8 -0.7 0.49          0.10         

State 4 6 0.1

0.6 1.3 1.69          0.17         

State 5 6 0.2

1.2 1.3 1.69          0.34         

4.7 Variance 1.21         

StDev 1.10         

Stock B Probability Mean B

=Ra-Rm Square Weight

State 1 4 0.2

0.8 0.3 0.09          0.02         

State 2 2 0.3

0.6 -1.7 2.89          0.87         

State 3 8 0.2

1.6 4.3 18.49        3.70         

State 4 5 0.1

0.5 1.3 1.69          0.17         

State 5 1 0.2

0.2 -2.7 7.29          1.46         

3.7 Variance 6.21         

StDev 2.49         


b. What are the covariance and correlation between stocks A and B?

[image: image2.emf]Covariance

Stock A Stock B VARa x VARb Weighted

-1.7 0.3 -0.51 -0.102

0.3 -1.7 -0.51 -0.153

-0.7 4.3 -3.01 -0.602

1.3 1.3 1.69 0.169

1.3 -2.7 -3.51 -0.702

Covariance -1.39

Correlation

Pa,b = Cova,b/SDaxSDb

= -1.39/(2.49x1.10)

(0.507)             


c. Consider a portfolio with 50% in A and 50% in B. What are the mean, variance, and standard deviation of this portfolio?

Mean = 0.5*4.7 + 0.5*3.7 = 4.2
Variance = (w1)2*var(r1)+(w2)2*var(r2)+2*w1*w2*cov(r1,r2) = 1.16
StDev = sqrt(Var) = 1.08%

3. Use EXCEL to answer this question. Stock X has mean return 0.15 and standard deviation 0.6. Stock Y has mean return 0.10 and standard deviation of 0.4. The correlation between them is +0.1. Plot the portfolio locus for these two stocks in mean-standard deviation space with the mean on the vertical axis and the s.d. on the horizontal axis. Trace the risk-return tradeoff given by combining the two stocks in varying amounts. Let π represent the proportion of wealth invested in X and 1-π represent the proportion in Y. Allow π to vary between -0.2 and 1.2 in steps of 0.1. What investments in X and Y do the portfolios with π < 0 and π>1 correspond to? Attach a copy of your plot of the efficiency locus and the data it is based on with your answers.’

Cov(X,Y) = Corr(X,Y)*Stdev(X)*Stdev(Y) = 0.024

For each πX from -0.2 to 1.2 (and πY = 1-πX), calculate E(Rtn) and Stdev(Rtn):

For example, for πX = -0.2 and πY = 1.2:



Mean = -0.2*0.15 + 1.2*0.10 = 0.09


StDev = sqrt[(-0.2)2(0.6)2 + (1.2)2(0.4)2 + 2(-0.2)(1.2)(0.024)] = 0.48

π < 0 = short selling of X and using proceeds plus original wealth in Y.


π > 1 = short selling of Y and using proceeds plus original wealth in X.
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4.  Suppose the standard deviation of returns on each individual stock is 80% per annum and that the covariance between each pair of stocks is 0.25. What is the annual s.d. of an equally weighted well-diversified portfolio? (assume 1/N) = 0.
Var of the portfolio = 1/N*average var + N/(N-1)*average covariance = ~0.25
StDev of the portfolio = sqrt(0.25) = 0.50
5. Fred borrows $15,000 at the risk free rate of interest of 5% and invests this together with $15,000 of his own money in the market portfolio. If the market portfolio has a s.d. of 15%, what is the s.d. of the return to his investment?


Fred’s borrowing is risk free (StDev = 0).

Variance = (w1)2*var(r1)+(w2)2*var(r2)+2*w1*w2*corr(r1,r2)*stdev(r1)*stdev(r2) 

Variance = (200%)2*(15%)2+(-100%)2*(0%)2+2*0 = 0.09

Stdev = sqrt(0.09) = 0.3 

