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1. Show that |ρXY | = 1.

2. Consider the regression model:

Yi = α + βXi + εi,

where εi is an error term.

Discuss conditional expection, variance, correlation, etc.

3. Write down and discuss three statistics for measuring central tendancy, dispersion and

correlation, and their “population” counterparts.

4. Show that E(X) = µ and V (X) = σ2/n, where Xi ∼ i.i.d. N(µ, σ2), i = 1, ..., n.

5. Let fXY (x, y) be the joint density of X and Y . What is fU (u), where U = X/Y ?

6. Assume that X ∼ χ2
n, so that:

φ(t) = (1− 2it)−n/2

What is E(X) and V (X)?

7. For a X a random variable with a binomial distribution, B(n, p),

φ(t) = E(eiXt) =
n∑

0

eixt


 n

x


 pxqn−x = (q + peit)n,

where q + p = 1. What is E(X) and V (X)?

8. Define and discuss the median, upper, lower quantiles, and percentiles of a distribution. Why

are percentiles important for statistical inference?
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9. Define ρXY . How can we estimate this? Why is it useful in a simple regression context where

Yi = α + βXi + εi,

where εi is an error term.

Discuss the relation between a standard estimator (OLS) of β and ρXY .

10. What is Chebyshev’s inequality?

11. Given X a random variable with finite mean and variance, µ and σ2, what is the probability

that X will fall outside a 4σ interval from the mean? Is this bound “tight”? Discuss.

12. Define the “hazard” function and give an intuitive expalantion with a diagram explaining

what this is and why it’s relevant.

13. Why is the fact that

fXY (x, y) = fXY (x|y)fY (y)

useful. Show how this may be useful for forming estimators when one assumes that x1, ..., xT are

all i.i.d.N(µ, σ2), i = 1, ..., T, so that 1√
2π

e−
(xi−µ)2

2σ2 . How can one form an estimator of µ. What

about if you want to estimate β in a model

Yt = βYt−1 + εt,

where ε1, ..., εT are all i.i.d. N(0, σ2
ε).

14. The bakery section of a grocery store prepares a number of decorated cakes at the beginning

of each day. For each cake sold the store makes a profit of 3 dollars and for each cake not sold

it loses 9 dollars because of labor and material costs not recovered. Suppose the number of cakes

demanded in a day has the uniform distribution f(x) = 1/10 for x = 1, 2, ..., 10. If the bakery

stocks n cakes (n ≤ 10), calculate the expected profit. To maximize expected profit what is the

optimum n?

15. Suppose that the life of a pair of socks in days has an exponential distribution with parameter

θ = 100. What is the probability that 9 out of 10 pairs of socks chosen independently have a life in

excess of 100 days?
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