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1. Let X, Y , and Z be independent standard normal random variables. Use these vari-
ables to create a random variable R as a function of X, Y , and Z such that all of the
following are true:

• E[R] = µ,

• Var(R) = σ2,

• Cor(R,X) = ρ1, and

• Cor(R, Y ) = ρ2.

2. Suppose that X ∼ Uniform[0, 1]. Find E[1/X].

3. Slips of paper are numbered 1, . . . , N , as are a set of envelopes. Slips are randomly
placed into envelopes. Let Xi = 1 if slip i is placed into envelope i.

(a) Find Pr(Xi = 1).

(b) Find E[Xi].

(c) Find Var(Xi).

Let X =
∑

iXi be the number of pairs of correctly matched slips and envelopes.

(d) Find E[X]. How does E[X] depend upon the number of slips n?

Consider two slips, i and j.

(a) Find the probability that both slips are matched with their corresponding en-
velopes.

(b) Find E[XiXj].

(c) Find Cov(Xi, Xj).

(d) Find Var(X).

4. Let X be distributed symmetrically around 0; f(−c) = f(c). Let Y = X2.

(a) Are X and Y independent?
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(b) Does E[Y | X] = E[Y ]?

(c) Find Cov(X, Y ). What do you need to assume about the moments of X for this
statistic to exist?

(d) What is the correlation between X and Y ?

5. Suppose that we roll a die to get a number, then flip a fair coin that number of times.
What is the expected number of heads that we observe?

6. Suppose that we play a game in which we start with c dollars. On each play of the
game, we double or halve our money with equal probability. After n plays, what is our
expected holdings?

7. Let Xi, i = 1, . . . , 1000 be i.i.d. Let

X̄n =
1

n

n∑
i=1

xi.

Draw five sequences of X. Plot X̄n for n = 1, . . . , 1000 for each sequence separately
but do so in the same figure. Do this separately for:

(a) Xi distributed standard normal

(b) Xi distributed Cauchy

Discuss your results.

2


