
 

Concordia University
Department of Economics

Econ 221, Winter 2015
Midterm Exam 1

Sunday, February 22, 1:00 pm - 3:00 pm

Name: I.D.: Section:

Read all of the following information before starting the exam:

• This is a two-hour exam.

• This paper is graded out of 20 marks.

• The exam comprises two sections. Section A contains 4 multiple-choice questions and
Section B contains 5 short-answer questions. Candidates should attempt all questions.

• Section A: Circle the best answer to each question in Section A. The space next to the
choices can be used for calculations but they will not be considered as part of your
answer.

• Section B: Answers to questions in Section B should be written in the spaces provided.
Justify your answers algebraically whenever possible to ensure full credit. When you
do use your calculator, explain all relevant mathematics.

• Standard normal table is attached in the last page.

• Good luck!
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Section A: 4 Multiple Choice Questions

1. (1 point) The standard deviation of the sample data 13, 14, 17, and 20 equals:(B)

A. 2.74

B. 3.16

C. 7.98

D. 9.16

2. (1 point) The amount of time you have to wait at a particular stoplight is uniformly
distributed between zero and two minutes. is the probability that you have to wait more
than 30 seconds for the stoplight? (C)

A. 0.25

B. 0.50

C. 0.75

D. 1.00

3. (1 point) Suppose X and Y are two random variables with E(X) = 1.50, E(Y ) = 0.55,
Cov(X, Y ) = −0.025, V ar(X) = 0.25, and V ar(Y ) = 0.2475. Let W = 2X− 3Y . What
is the value of E(W ) and V ar(W )? (A)

A. E(W ) = 1.35 and V ar(W ) = 3.5275

B. E(W ) = 1.35 and V ar(W ) = 3.8275

C. E(W ) = 1.50 and V ar(W ) = 3.5275

D. E(W ) = 1.50 and V ar(W ) = 3.8275

4. (1 point) Suppose you roll a pair of dice. Let A be the event that you observe an even
number. Let B be the event that you observe a number greater than seven. What is
A ∩ B̄? (D)

A. [9, 11]

B. [8, 10, 12]

C. [3, 5, 7]

D. [2, 4, 6]
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Section B: 5 Questions

1. (6 points) In a recent survey, 300 teenagers were asked whether they had been to movie
or dinner within the past month. Define the random variables as follows:

X = 1 if teenager had been to movie within the past month; X = 0 otherwise

Y = 1 if teenager had been out to dinner within the past month; Y = 0 otherwise

The joint probability distribution of variables X and Y is shown in the table below.

Y=0 Y=1
X=0 0.1368 0.2432
X=1 0.1550 0.4650

(a) (2 points) Calculate the marginal probability distributions of X and Y.

P (X = 0) = 0.3800, P (X = 1) = 0.6200

P (Y = 0) = 0.2918, P (Y = 1) = 0.7082

(b) (2 points) Calculate P (Y |X = 1).

P (Y = 0|X = 1) = P (X=1,Y=0)
P (X=1)

= 0.1550
0.62

= 0.25

P (Y = 1|X = 1) = 1− P (Y = 0|X = 1) = 0.75

(c) (2 points) Explain, using probabilities, whether going to movie and going out to
dinner are statistically independent.

They are not statistically independent, because P (Y = 0|X = 1) 6= P (Y = 0).
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2. (2 points) A publisher wishes to evaluate the effectiveness of a marketing campaign.
75% of all potential professors were reached in a focused advertising program. 28% of
those contacted adopted the book while 8% of the adoptions came from professors who
did not receive the promotional material. Define the following events of interest:

A1 = Professor received advertising material

A2 = Professor did not receive advertising material

B1 = Professor adopts the book

B2 = Professor does not adopt the book

What is the probability that a professor who adopts the book received the advertising
material?

P (A1|B1) =
P (B1|A1)P (A1)

P (B1|A1)P (A1) + P (B1|A2)P (A2)

=
0.28× 0.75

0.28× 0.75 + 0.08× 0.25

= 0.9130
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3. (2 points) A very large logging operation has serious problems keeping their skidders
operating properly. The equipment fails at the rate of 3 breakdowns every 48 hours.

What is the probability of a single breakdown within 24 hours is? (keep 4 decimals)
P (t < 0.5) = 1− e−3×0.5 = 0.7769

4. (2 points) The probability that a person catches a cold during the cold and flu season
is 0.4. Assume that 10 people are chosen at random.

What is the probability that exactly four of them will catch a cold? (keep 4 decimals)
P (X = 4) = C10

4 P 4(1− P )6 = 10!
4!(10−4)!

0.44(1− 0.4)6 = 0.2508
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5. (4 points) The length of time it takes to be seated at a local restaurant on Friday night
is normally distributed with a mean of 15 minutes and a variance of 25 minutes (keep 4
decimals)

(a) (2 points) What is the probability that you have to wait more than 20 minutes to
be seated?

P (X > 20) = P (Z >
20− 15

5
)

= P (Z > 1)

= 1− P (Z < 1)

= 0.1587

(b) (2 points) What is the probability that you have to wait between 10 and 20 minutes
to be seated?

P (10 < X < 20) = P (
10− 15

5
< Z <

20− 15

5
)

= P (−1 < Z < 1)

= P (Z < 1)− P (Z < −1)

= 2P (Z < 1)− 1

= 0.6826
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