Economics 250 — Midterm 1 10 February 2015
Instructions: You may use a hand calculator.

Do not hand in the question and formula sheets.

Answer all four questions in the answer booklet provided.

The grade weight of each question is shown. There are 80 points in total and 80 minutes to
complete the exam. Allocate your time accordingly.

Show your work: incorrect answers without any work shown cannot be given partial marks. If
using your calculator, it is acceptable to only write down the first few terms of a calculation.

Formulas and tables are provided at the end of the question pages; you may wish to detach
these from the question pages for easier reference.



1. [25] You obtain the following sample of annual Canadian household food expenditures
and household income, both in thousands of dollars:

Food spending | 7.7 7.0 71 69 80 78 73 73 93 8.1
Income | 71 69 68 66 70 75 71 80 94 72

a) [7] Find the mean, median, and mode of food spending.

b) [3] Find the first and third quartiles of food spending.

¢) [5] Find the standard deviation of food spending.

d) [5] Using only the first 5 observations given in the table above, calculate the

correlation between food spending and income, and interpret the value. You may
use the following values, which were calculated using just the first 5 observations:

Food spending mean | 7.34
Food spending variance | 0.233
Income mean | 68.8
Income variance | 3.7

e) [5] Now suppose that the data is actually grouped data of means for the 10 Cana-
dian provinces. Also suppose that you are actually interested only in the Western
provinces, for which populations (in millions) are given in the table below. Cal-
culate the mean food spending by households in the Western provinces.

‘ Manitoba Saskatchewan Alberta B.C.
7.3 7.3 9.3 8.1
1.3 1.1 4.0 4.6

Food spending:
Population:

2. [18] Suppose that the exchange rate of the Canadian to US dollars, denoted X, is a
random variable with mean 1.24 and standard deviation 0.02 (that is, 1 US dollar is
worth, on average, $1.24 Canadian). The exchange rate of Canadian dollars to euros,
denoted Y, has mean 1.40 and standard deviation 0.03 (1 euro is worth $1.40 Canadian
on average). The covariance between these two random variables is 0.00045.

a) [3] Suppose that you find a US 20-dollar bill and add it to your wallet, which also
contains 50 dollars in Canadian currency. Let W be the random variable of the
Canadian dollar value of cash in your wallet. Write down an expression for W in
terms of X (and any needed constants).

b) [6] Find the mean and standard deviation of W.

¢) [3] Suppose that a friend is in desperate need for Canadian dollars, and gives you
50 euros in exchange for your 50 Canadian dollars. Write down an expression for
V', the random variable corresponding to the Canadian dollar value of your wallet
(which now contains 20 US dollars and 50 euros).

d) [6] Calculate the mean and standard deviation of V.



3. [17] Suppose that a friend of yours works at a popular bar, where on any given night her
earnings are uniformly distributed between $100 and $300. Note that this distribution
has mean of $200 and standard deviation of $57.7.

Find the probability that, on a random night, your friend earns:
a) [2] More than $200.
b) [3] Between $170 and $230.
¢) [2] Exactly $200 (assume earnings are not rounded off to dollars/cents).

Your friend is scheduled to work 16 shifts this month. The earnings of each shift is
independent, and is distributed as given above.

d) [2] Write down the (approximate) distribution of your friend’s average earnings
over the 16 shifts.

e) [4] Find the probability that your friend will earn an average of less than $170
per night.

f) [4] Find the probability that your friend will earn an average of more than $220
per night.

4. [20] Suppose that there is an ice cream shop on a beach. On any given day, the seller
has either high, medium, or low profits. Let H denote high profits, M denote medium
profits, and L denote low profits. On a given day it is either sunny (event S) or not
(S%).

The ice cream seller makes the following observations:
o [t is sunny with probability 0.6.

o On sunny days: the profits are high with probability 0.7 and medium with prob-
ability 0.2.

e On non-sunny days: the profits are medium with probability 0.35 and low with
probability 0.5.

a) [5] Write down the 5 probability values given above as probability statements
expressed in terms of the H, M, L, and S events. (For example, P(X]Y") = 0.123
is a probability statement in terms of X and Y'.)

b) [3] Find P(SY)
c¢) [4] Express and calculate the probability that a given day is sunny and has high
profits.

The probability that the seller has high profits is 0.48 (you do not need to show this,
but it may be helpful for the remaining parts of the question).

d) [4] Express and calculate the probability that a given day is sunny or has high
profits.

e) [4] Determine whether or not being sunny and having high profits are independent
events. Be sure to clearly indicate a condition that is satisfied or violated to
support your answer.



