
Professor Norman R. Swanson Economics 490 - Spring 1998

Midterm Exam 1

1. (30 points) The OLS estimator for β1 and for Yt = β0 +β1Xt +ut

is

β̂1 =

T∑
t=1

(Xt−X)(Yt−Y )

T∑
t=1

(Xt−X)2

a. What problem is solved in order to obtain this formula?

b. Show that β̂1is an unbiased estimator of β1.

c. Provide an example of an estimator of β1 which is biased.

2. (30 points)

a. Define the coefficient of determination, R2. What does R2 mea-
sure? How do I construct R2?

b. What is the difference between ût and ut in the classical linear
regression model discussed in class. Write expressions for ut, ût in
terms of Xt, Yt, β0, β1, β̂0, β̂1.

c. True or False?
T∑

t=1
Xtut = 0, where T is the sample size.

3. (40 points) Consider a population regression model which is as-
sumed to be:

Yt = β0 + β1Xt + ut.

Assume that it is determined from a sample of observation on Xtand
Yt that:
∑

(Yt − Y )(Xt −X) = 20,
∑

(Yt − Y )2 = 100,
∑

(Xt −X)2 = 100

Y = 100, X = 40.

a. Calculate β̂0, β̂1 (the usual OLS estimators), and R2 (the coeffi-
cient of determination).

b. Construct a 10% significance level test of the following hypothesis:

H0 : β1 = .25

HA : β1 6= .25,
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using σ̂2

β̂1
= 0.5 and assuming that T = 100 is the sample size.

c. Assume the following in the above model:

Xt is a measure of the amount of schooling.

Yt is a measure of salary (in thousands).

(i) Given a value of X1 = 10, what would you expect Y1 to be, i.e.,
calculate Ŷ1(in thousands).

(ii) Given your answer to (a) above, what would you say about the
strength of the relationship between schooling and salary?

(iii) Does the sign on your estimated coefficient, β̂1, make sense? If
so, why?
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