
ECO383
Economics of Education

Practice Questions for In-Class Test 2 ∗

Please attempt these soon, certainly well-prior to November 8, 2012.

Please fill in your full name and student number in the spaces below.

NAME:

STUDENT NUMBER:

You have 40 minutes to complete this short closed-book test. When the instructor asks
everyone to stop, you must stop writing. This should be entirely your own work – no
conferring please.

The test is worth 35 points. Please attempt all the questions, and be sure to read each
question carefully. The number of points each question is worth is indicated in brackets.

You should answer the test directly on this booklet, in the spaces provided. Please write
legibly, and answer in proper sentences, where sentences are required. If you need additional
space, indicate clearly which question you are answering, and write on the reverse side of
the page. [Approximate guidelines as to the length of the perfect answer are given in square
brackets, where necessary.]

∗Instructor: Robert McMillan, email: mcmillan@chass.utoronto.ca
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Please write clearly in the spaces below (or overleaf if necessary) and answer in a
clear way, rather than using some shorthand code that only you may understand.

Question 1: Summations (worth 12 points)

Please read each of the parts of this question carefully.

In general, the sample mean of a variable X is defined by X̄ ≡ 1
N

∑N
i=1Xi, given a sample of

N realizations, {Xi}Ni=1, of the variable.

a) For N = 8, what is
∑N

i=1 1/2? Please show your calculations. (2 points)

b) For N = 6, what is
∑N

i=1 α/2, where α is a positive constant? Please show your calcula-
tions. [Hint: if unsure, write the corresponding sum out in full.] (3 points)

For the remainder of this question, consider two variables, C and T , for which we have N
realizations each.

c) Write out
∑N

i=1(2Ci − Ti) in full, for N = 4. (2 points)
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d) Rewrite
∑N

i=1(2Ci − Ti) in terms of the sample means of the variables, for N = 4. (2
points)

e) Prove that
∑N

i=1CiT̄ = T̄
∑N

i=1Ci for general N . (3 points)

Question 2: Discrete Random Variables (worth 11 points)

Consider a discrete random variable, X, that takes on J discrete values {x1, x2, ..., xJ}, with
the probability that X takes on the specific value xj being written P (X = xj) ≡ pj.

a) Write down an expression for the expected value of the random variable, E(X), in the
general case described above. (2 points)

b) Write down an expression for the variance, V ar(X), of the random variable in the general
case described above. (3 points)

For the remainder of this question, consider a discrete random variable that takes on just
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two possible values (in other words, a Bernoulli random variable). Let its probability density
function be given by X = x1 = a with probability 1/3, and X = x2 = 2a with probability
2/3.

c) Write down an expression for the mean (or expected value) of this Bernoulli random
variable. (2 points)

d) Is your answer to part c) greater than zero? (1 point)

e) Let Y = X2. What is E(Y )? In computing this, please write out an expression for E(Y )
carefully. (3 points)

Question 3: Continuous Random Variables (worth 12 points)

The probability density function of a continuous random variable X is given by f(x), for
a < x < b.

a) Write down a general expression for the expected value, E(X), of this continuous random
variable. [Hint: integral.] (2 points)

b) Write down a general expression for the variance, V ar(X), of this continuous random
variable. [Hint: integral.] (3 points)
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For the remainder of this question, consider the specific case of a uniformly distributed
random variable, X distributed as U(−3, 0), where −3 ≤ x ≤ 0. [Hint: recall that the pdf
of such a variable has a rectangular shape.]

c) What is the value of f(x), for −3 ≤ x ≤ 0? Please show your calculations. (2 points)

d) What is E(X)? Please show your calculations. (2 points)

e) What is V ar(X)? Please show your calculations. (3 points)

g) What is V ar(β3X), where β is a positive constant? Please show your calculations. (3
points)
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