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1 Economic Questions and Data

Exercises 1.1 (Stock & Watson, Review the Concepts 1.3) You are asked to study the causal effect of
hours spent in remedial classes at schools by students who are struggling in mathematics on their final
test scores and performance in the subject. Describe:

(a) an ideal randomized controlled experiment to measure this causal effect

(b) an observational cross-sectional data set with which you could study this effect

(c) an observational time series data set for studying this effect

(d) an observational panel data set for studying this effect

2 Review of Probability

Exercise 2.1 Let X be a random variable representing the following. Is X discrete or continuous?

(a) Total number of heads obtained from two tosses of a fair coin

(b) Dollar value of damages caused by snow to a home in any given year

(c) Electricity consumption in kilowatt hour of a randomly selected household in Oslo

Exercise 2.2 What are the pmf and cdf of the random variable in Exercise 2.1, part (a)?

1



Exercise 2.3 Calculate the mean and variance of the random variable in Exercise 2.1, part (a).

Exercise 2.4 Let X and Y be two discrete random variables with the following joint distribution:

X → 0 1 2 3
Y 0 1
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(a) What is P (X = 0, Y = 1)? What is P (X = 2, Y = 0)?

(b) Find the marginal probability of X and Y .

(c) Are X and Y independent?

Exercise 2.5 Consider again the random variables X and Y from Exercise 2.4.

(a) Find the mean and variance of X and Y .

(b) Calculate the covariance and correlation between X and Y .

(c) Find the probability distribution and mean of X|Y = 1.

(d) Calculate the variance of Y |X = 1.
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Exercise 2.6 Let X1, X2, and X3 be random variables representing the numbers of small, medium,
and large pizzas, respectively, sold during the day at a pizza parlor. Suppose E(X1) = 25, E(X2) = 57,
and E(X3) = 40. The prices of small, medium, and large pizzas are $5.50, $7.60, and $9.15. What is the
expected revenue from pizza sales on a given day?

Exercise 2.7 Let X,Y and Z be random variables with:

E(X) = 2 V ar(X) = 4 Cov(Y,Z) = −3
E(Y ) = 5 V ar(Y ) = 9 X and Y independent
E(Z) = 3 V ar(Z) = 1 X and Z independent

Calculate the following:

(a) E(8 + 3X − 2Y + 9Z)

(b) V ar(2X + 3Y )

(c) V ar(2Y − 3Z + 5)

(d) Cov(3 + 6Y, 5− 7Z)

(e) ρ(3 + 6Y, 5− 7Z)

Exercise 2.8 Suppose that X ∼ N (3, 4). What is the probability that X ≤ 1?
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Exercise 2.9 Suppose that X ∼ N (4, 9). Compute P (2 ≤ X < 6).

Exercise 2.10 Compute the following probabilities:

(a) (Stock & Watson, Exercise 2.11a) If Y is distributed χ2
3, find P (Y ≤ 6.25).

(b) (Stock & Watson, Exercise 2.11c) If Y is distributed F8,∞, find P (Y ≤ 1.94).

(c) (Stock & Watson, Exercise 2.12a) If Y is distributed t12, find P (Y ≤ 1.36).

Exercise 2.11 (Stock & Watson, Review the Concepts, Question 2.4) An econometrics class has 80
students, and the mean student weight is 145 lb. A random sample of 4 students is selected from the
class, and their average weight is calculated. Will the average weight of the students in the sample equal
145 lb? Why or why not? Use this example to explain why the sample average, Y , is a random variable.

Exercise 2.12 (Stock & Watson, Review the Concepts, Question 2.5) Suppose that Y1, . . . , Yn are
i.i.d. random variables, with a N(1, 4) distribution. Sketch the probability density of Y when n = 2.
Repeat this for n = 10 and n = 100. In words, describe how the densities differ. What is the relationship
between your answer and the law of large numbers?
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Exercise 2.13 (Stock & Watson, Exercise 2.18) In any year, the weather can inflict storm damage to
a home. From year to year, the damage is random. Let Y denote the dollar value of damage in any
given year. Suppose that in 95% of the years, Y = $0, but in 5% of the years, Y = $20, 000.

(a) What are the mean and standard deviation of the damage in any year?

(b) Consider an “insurance pool” of 100 people whose homes are sufficiently dispersed so that, in any
year, the damage to different homes can be viewed as independent distributed random variables. Let
Y denote the average damage to these 100 homes in a year. (i) What is the expected value of the
average damage Y ? (ii) What is the probability that Y exceeds $2000?

5








