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[1] Suppose you are asked to analyze an investment portfolio that consists of stock A and
stock B. The joint probability distribution of the stock prices is presented in the table
below.

Stock B

Stock A $35 $55 $80

$50 .10 .15 .05
$60 .10 .20 .10
$70 .05 .15 .10

a) What is the probability that Stock A and Stock B will take on values $70 and $55,
respectively? (5 pt)

b) Compute the marginal probability distributions of Stock A, and of Stock B, i.e. P (A)
and P (B)? (10 pt)

c) Compute the expected value of Stock A given that Stock B is $80, i.e. E(A|B = $80).
(10 pt)

d) Compute the expected value of an investment portfolio that contains 3 units of stock
A and 4 units of stock B? (10 pt)

[2] Consider a worker who needs to perform two tasks subsequently to complete a job. Let
us denote these tasks by X and Y suppose that we have the following information about
the completion times of these tasks:

• X can be completed in 45 minutes on average, with a variance of 16.

• Y can be completed in 25 minutes on average, with a variance of 25.

• The covariance between tasks X and Y is 4.

• X and Y are Normally distributed.

a) What is the probability that the worker will complete the task X in less than 40
minutes? (10 pt)

b) What is the probability that the worker will complete the job in more than 84 min-
utes? (10 pt)

c) Consider another job that requires the task X to be performed twice and task Y
three times. What is the probability that this job will be completed in less than 2.5
hours? (10 pt)

1



[3] Suppose a researcher wishes to examine the relationship between the income of an indi-
vidual and her food expenditure. As data, a random sample of 3 people is chosen and
their income and expenditure data are given as:

Individual (i) Yi Xi

1 120 19.2

2 50 10

3 165 34

where Yi denotes the food expenditure of individual i (in $) and Xi denotes the monthly
income of individual i (in $100).

For your convenience you are also given the following results:

3∑
i=1

(
Xi −X

) (
Yi − Y

)
= 1356.67, s2X = 146.61, TSS = 6716.67

a) Compute β̂1 and β̂0. (10 pt)

b) Compute predicted values (Ŷi’s) and OLS residuals (ûi’s). (10 pt)

c) Compute R2 and SER. (10 pt)

d) Compute the predicted food expenditure for someone with monthly income $3400
(Ŷ ) and compute the OLS residual (û) in this case. (5 pt)

[4] Short-answer questions:

a) Suppose we take 5 i.i.d. draws from a distribution Y ∼ N(17, 10) and then compute
the sample average Y . Find P (Y > 21). (10 pt)

b) Consider the expression that we used to show the unbiasedness of β̂1:

β̂1 = β1 +

∑n
i=1

(
Xi −X

)
(ui − u)∑n

i=1

(
Xi −X

)2
In this expression, . . . is the population parameter, . . . is the estimator; . . . terms are
part of sample data while . . . terms are unobserved. (Rewrite this sentence to your
answer sheet with your answers inserted) (5 pt)

c) Value of β̂1 can change from one sample to another. True or False? Explain. (5 pt)
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