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, y; = Bo + 1z + u;-
(a) Let the hypothesis be
Ho:B81 =0, Hi:pi#0,
and the t statistic is tg,. What would be the critical values for the Student t test?

(b) If tg, = 2.58, would you reject the hypothesis at 95% significance level? What is the
p-value of your test?

(¢) Suppose now that you have a strong prior believe that x should have a positive effect
on . Does this change critical value and p-value of your test?

2. Consider the following regression,

y = Bo + Brx1 + Baxa + P13 + Baxs + Psxs + u.

Show how you would test the following hypotheses by running two regressions and comput-
ing an F-statistic. Show explicitly the regressions you would run and the degrees of freedom
of each test statistic.

(a) B =0.
(b) B1 =0 and B4 = Bs.
() B1 =0, B3 =0, and B4/f35 = 2.

3. To study the determinants of wage, we first estimate the following model,
log(wage) = By + Predu + Baedu® + fzexpr + 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) = Bo + Predu + Paexpr + Ssmothedu + By fathedu + u, (2)

where mothedu is the mother’s education and fathedu 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.



Dependent Variable: LOG(WAGE)
Method: Least Squares

Date: 06/08/09 Time: 1241
Sample: 1 1230

Included observations: 1230

\ariable Coefficient Std. Error t-Statistic Prob.
c -0.760258 0.367499  -2.068736 0.0388
EDU 0.303465 0.050207 6.044235 0.0000
EDU~2 -0.006401 0.001826  -3.505894 0.0005
EXPR 0.031761 0.006750 4.705510 0.0000
R-squared 0.184599 Mean dependent var 2413807
Adjusted R-squared 0.182604 S.D. dependent var 0593715
S.E. of regression 0536777 Akaike info criterion 1.596780
Sum squared resid 353.2473 Schwarz criterion 1.613413
Log likelihood -978.0197  F-statistic 9251840
Durbin-Watson stat 1.867559 Prob(F-statistic) 0.000000

Figure 1: Model 1.

Dependent Variable: LOGWAGE)
Method: Least Squares

Date: 06/08/09 Time: 12:44
Sample: 1 1230

Included observations: 1230

Variable Coefficient Std. Error t-Statistic Prob.
C -0.879362 0367754  -2.391166 0.0169
EDU 0.278142 0.050156 5545512 0.0000
EDU"2 -0.005979 0.001815  -3.294175 0.0010
EXPR 0.033961 0.006719 5.054246 0.0000
MOTHEDU 0.008469 0.008635 0.980712 0.3269
FATHEDU 0.019956 0.006007 3.322108 0.0009
R-squared 0.197889 Mean dependent var 2413807
Adjusted R-squared 0.194612 5.D. dependent var 0.593715
S.E. of regression 0.5632820 Akaike info criterion 1.583599
Sum squared resid 347.4900 Schwarz criterion 1.608550
Log likelihood -967.9137 F-statistic 60.39465
Durbin-VWatson stat 1.868336 Prob(F-statistic) 0.000000

Figure 2: Model 2.



Coefficient Covariance Matriz
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Figure 3: Model 2.

5% Critical Values of the F Distribution

Numer DF

10

2. 98
2. 85
2. 75
2. 67
2. 60
2. 54
2. 49
2,45
2,41
2. 38
2,35
2. 32
2. 30
2. 28
2. 26
2. 24
2. 22
2. 20
2.19
2.13
2.17
2. 03
1.99
1.94
1.91
1.83

Denom DF
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2. 71
2. 65
2.59
2. 54
2. 49
2. 46
2. 42
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2,37
2. 34
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2. 30
2. 28
2. 27
2. 25
2. 24
2.22
2.21
2.12
2. 04
1.99
1. 96
1. 88
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2.59
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2.51
2. 48
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Figure 4: 5% Critical Values of F Distribution.
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Figure 5: Right-tail Probabilities of t Distribution
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