
Math 351, Section F1, Spring 2000
Exam 2, April 7 Name:

Calculators are allowed, books and notes are not.
Write your answers in the blue books.

Clearly indicate the number of each problem in your blue book.
Circle each final answer.

Hand in both the blue books and this question sheet.
SHOW ALL WORK TO QUALIFY FOR FULL CREDIT.

Maximum possible score: 100 Points
Time: 50 Minutes

Number of questions: 3

Assume that we have three (random) investments X1, X2, and X3. We use the standard
notation that

r̄i
def
= E[Xi] and σi,j

def
= E[(Xi − r̄i)(Xj − r̄j)]

for all i and j in {1, 2, 3}. We assume that

r̄1 = 1 r̄2 = 5 r̄3 = 7

σ1,1 = 2, σ2,2 = 2, σ3,3 = 3

σ1,2 = σ2,1 = 3/2, σ1,3 = σ3,1 = 2, σ2,3 = σ3,2 = 0.

1. 20 points Find two funds, convex combinations of which give the efficient frontier.

Answer: Row reduce the matrix 2 3/2 2 1 1
3/2 2 0 1 5
2 0 3 1 7


to get 1 0 0 10/11 178/11

0 1 0 −2/11 −106/11
0 0 1 −3/11 −93/11

 .

Normalize the last two columns to get the two portfolios 2
−2/5
−3/5

 and

−178/21
106/21
31/7
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2. (a) 20 points Find the portfolio which gives a minimum variance.

Answer:  2
−2/5
−3/5


(b) 20 points Find the rate of return of this portfolio.

Answer: −21/5.

(c) 10 points Find the variance of this portfolio.

Answer: 11/5.

3. Suppose that you want to achieve a rate of return of r = 4.

(a) 20 points Identify the minimum-variance portfolio which will give you this return.

Answer: 43/124
57/124
6/31


(b) 10 points Find the variance of this portfolio.

Answer: 755/496.
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