
The Pennsylvania State University

Department of Economics

Econ 390, Section 001, Summer 2007

Homework Assignment # 2

Due:

Monday, June 4, AT THE BEGINNING OF CLASS

Problem 1 (Warm up)

Suppose that

E(X) = �X = 0:75

V ar(X) = �2X = 0:30

E(Y ) = �Y = 1:05

V ar(Y ) = �2Y = 0:25

Find:

a) E(X + Y )

b) E(X � Y )

c) E(2X)

d) E(�3Y )

e) V ar(3 + 2X)

f) V ar(1� 4Y )

g) Let

S =
X � 0:75p
0:30

calculate E(S) and V ar(S)

Problem 2.

Suppose that Bill is an owner of a small restaurant in NY After reviewing his business accounting data he �nds out that his

daily revenues can be summarized by the following table:
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Revenue PDF CDF x � p(x) (x� �X)
2
p(x) x2p(x) x2p(x)� (�2X=7)

1200 0:15

2500 0:20

3100 0:15

3500 0:30

4000 0:10

4500 0:05

5500 0:05

1) Plot PDF

2) Plot CDF (Hint: First �ll out free cells in the table - it will help you answer questions 2� 5)

3) Calculate mean revenue. Recall that �X =
X
x2X

x � p(x)

4) Calculate variance and standard deviation using expression:

�2X =
X
x2X

(x� �X)
2
p(x)

5) Calculate variance using expression

�2X =

"X
x2X

x2p(x)

#
� �2X

6) Suppose that Bill wants to send a copy of the report to his friend in Great Britain. To help his friend he converts all

numbers into GB pounds. Exchange rate is 1 dollar = 0:5 pounds.

a) Find the mean revenue in GB pounds

b) Calculate the standard deviation of the revenue in GB pounds

Problem 3

From his previous experience, manager of a car dealership knows that probability that a client will buy a car is 40%. Suppose

one day 10 people who do not know each other enter the dealership.

Find the following probabilities:

1) P (exactly 5 cars sold)

2) P (8 or more cars sold)

3) P (2 or less cars sold)

4) No cars are sold

Problem 4
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A car insurance company has collected data on the number of car accidents per day for the last two years. For the last 2

years on average 5 accidents occurred per day.

a) What is the probability that exactly 7 accidents will happen in a given day?

b) What is the probability that more that 3 accidents will happen in a given day?

c) What is the probability that no accidents will happen in a give day?

d) Suppose that for each accident company pays on average 3200 dollars. How much does the company pay on average each

day? Find standard deviation of this payment.

Problem 5

A small commuter airline �ies plans that can seat up to eight passengers. The airline has determined that the probability that

a ticketed passenger will not show up for a �ight is 0:2. For each �ight the airline sells tickets to the �rst 10 people placing orders.

The probability distribution for the number of tickets per �ight is shown in the accompanying table. For what proportion of the

airline�s �ights does the number of ticketed passengers showing up exceed the number of available seats. (Assume independence

between the number of tickets sold and the probability that a ticketed passenger will show up).

Number of tickets 6 7 8 9 10

Probability 0:25 0:35 0:25 0:10 0:05

Problem 6

The IRS reported that 5:5% of all taxpayers �lling out the 1040 short form make mistakes. If 100 of these forms are chosen at

random, what is the probability that fewer that 3 of them contain errors? (Hint: Use the Poisson approximation to the binomial

distribution).

Problem 7 (Uniform distribution).

Suppose you are driving a car from State College to Washington, DC. The distance between these two cities is 200 miles.

Assume that the probability of your car breaking down is uniform with a density function f(x) = 0:05.

What is the probability that your car breaks down between 100 to 150 miles away from State College?

Problem 8 (Normal distribution)

Let the random variable Z follow a standard normal distribution

a) Find P (Z < 1:20)

b) Find P (Z > 1:33)

c) Find P (Z < �1:70)

d) Find P (Z > �1:00)

e) Find P (1:20 < Z < 1:33)

3


