Midterm 2_Fall 2006
Answer Key

Question 1

i)
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ii) For each additional year of schooling, wage is expected to increase but at a decreasing rate. To test that the relationship is linear is equivalent to testing the null hypothesis that the coefficient on S2 is equal to zero. This requires the use of a t-test. 
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t = 0.099/0.018 = 5.5 > t54 = 2. So we reject the null hypothesis at the 5% level of significance and conclude that the relationship is not linear in S.
iii) Ho: 
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      H1: null is not true

This is a joint hypothesis, so it requires the use of the F-test. Note that this is a test of no regression.

F = (R2/q)/((1 – R2)/n-k-1) =( 0.37/2)/(0.63/54) = 0.185/0.0117 = 15.81 > F2,54 = 5.021 at the 1% level of significance. We can therefore reject the null at the 1% and 5% levels of significance and conclude that schooling does have an effect on earnings.
iv) To find marginal return, we take the derivative with respect to S.
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So you will go to school for 15 years to maximize your earnings.
v) a) No. When the independent variables are changed by an addition/subtraction, then the slope coefficients remain unchanged. The only thing to change is the intercept. This is usually referred to as a change in location

    b) E
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        confidence interval is 49.214
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2*12.46 = (24.294, 74.134)
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; se(e0) = [12.462+(5120.9/54)]1/2 = (250.08)1/2 = 15.81
       confidence interval is 49.214
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2*15.81 = (17.594 ,80.834)
Question 2
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Predicted log W for 10 years of education

	
	Asian 
	Black 
	White

	Male
	1.25+0.15 = 1.45
	1.25 – 0.2 = 1.05
	1.25

	Female
	1.25–0.15+0.15+0.02 = 1.27
	1.25-0.15-0.2-0.03 = 0.87
	1.25-0.15 = 1.1


ii) Reference group is white males.
iii) Coefficient on DF: The mean difference in predicted wages between White males and White females
     Coefficient on DB: The mean difference in predicted wages between Black males and White males

     Coefficient on DA: The mean difference in predicted wages between Asian males and White males

     Coefficient on DF*DA: The mean difference in predicted wages between Asian females and White males

iv) Male-female differential: Asian 1.45 – 1.27 = 0.18; Black 1.05 – 0.87 = 0.18; White 1.25 – 1.1 = 0.15. They are not all the same; same for Asians and Blacks but not for Whites. 
This is a joint hypothesis. So we will use the F-test.
Ho: The coefficients on DF*DA, DF*DB equal to zero
H1: The null is not true.

F = [(SSRr – SSRur)/2]/[SSRur/(n – 7)]. Compare this F-stat to the F-critical value. If F-stat > F-critical value, then we reject the null and there is a difference in the male-female differential across racial groups.

v) Black Male vs Asian Male:  1.45 – 1.05 = 0.40

Black Male vs White Male: 1.25 – 1.05 = 0.20

White Male vs Asian Male: 1.45 – 1.25 = 0.20

Black Female vs Asian Female: 1.27 – 0.87 = 0.4

Black Female vs White Female: 1.1 – 0.87 = 0.23

White Female vs Asian Female: 1.27 – 1.1 = 0.17

For male, test null hypothesis that the coefficients of DA and DB = 0 against the alternative that the null hypothesis is not true.
For female, H0: 
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                    H1: null is not true

Similarly, use F-test for multiple linear restrictions.
We can see that it is different from that of part iv)
vi) Note that the reference group is white female
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vii) 
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The return from education in this model is 
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. To test that the return does not depend on gender, we then use a t-test to test the null hypothesis that 
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against the alternative 
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. Calculate the t-stat t = 
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and compare this to the critical value, based on the level of significance chosen and the degrees of freedom. If t-stat is greater than the critical value, then we reject the null hypothesis and conclude that the return does depend on gender differences.
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