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Problem Set 3 for Econometrics
due on next lecture

1. Suppose we conduct hypothesis testing on a simple linear regression with a sample size
of 20, yi = β0 + β1 xi + ui .
(a) Let the hypothesis be
H0 : β1 = 0,

H1 : β1 ̸= 0,

and the t statistic is tβ1 . What would be the critical values for the Student t test?
(b) If tβ1 = 2.58, would you reject the hypothesis at 95% signiﬁcance level? What is the
p-value of your test?
(c) Suppose now that you have a strong prior believe that x should have a positive eﬀect
on y. Does this change critical value and p-value of your test?
2.

Consider the following regression,
y = β0 + β1 x1 + β2 x2 + β1 x3 + β4 x4 + β5 x5 + u.

Show how you would test the following hypotheses by running two regressions and computing an F-statistic. Show explicitly the regressions you would run and the degrees of freedom
of each test statistic.
(a) β1 = 0.
(b) β1 = 0 and β4 = β5 .
(c) β1 = 0, β3 = 0, and β4 /β5 = 2.
3.

To study the determinants of wage, we ﬁrst estimate the following model,
log(wage) = β0 + β1 edu + β2 edu2 + β3 expr + u.

(1)

The EViews output is reported in Figure 1.
(a) From the results in Fig. 1, how much increase in wage would be expected to get if a
person with 10 years of schooling hypothetically obtains one more year of education.
To see how parents’ education aﬀect children’s income, we run another regression,
log(wage) = β0 + β1 edu + β2 expr + β3 mothedu + β4 f athedu + u,

(2)

where mothedu is the mother’s education and f athedu is the father’s education, which is
measured by the number of years of schooling. The estimated model is reported in Fig. 2,
and the covariance matrix for the estimators is given in Fig. 3.
(b) Test the statement that parents’ education does NOT have any inﬂuence on children’s
income.
(c) Test the statement that fathers’ education has the SAME inﬂuence on children’s
income as mothers’ education.
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Figure 1: Model 1.

Figure 2: Model 2.
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Figure 3: Model 2.

Figure 4: 5% Critical Values of F Distribution.
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Figure 5: Right-tail Probabilities of t Distribution

