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The exam consists of three questions on four pages. Each question is of equal value.

1. Answer the following questions about the Gauss-Markov assumptions:

(a) State each of the six Gauss-Markov assumptions.

(b) Which assumption(s) guarantee(s) unbiasedness?

(c) Which assumption(s) guarantee(s) that OLS is the best linear unbiased estimator?

(d) Which assumption(s) guarantee(s) that OLS is the minimum variance unbiased estimator?

2. We examine the wage difference among four groups: married men, married women, single men, and

single women. Define dummy variables for each for these four groups and call them married male,

married female, single male and single female, respectively. Choose single men as the base group and

consider the model:

 = ♣+♠ +H1 +F2 +¥3 + 

where  =   =  1 = married male, 2 = married female, and 3 = single female.

(a) What do ♣, ♠, H, F, and ¥ each represent?
(b) Define the intercept for each group.

(c) Suppose you also added single male to the above model. What will happen in the estimation?

(d) Suppose H, F, and ¥ are all positive and that H  F  ¥. What do these say about the
differences between groups?

(e) Suppose we now choose to define married women as the base group. Given the information from

part (d), what are the expected signs of H, ¥, and ¨, where ¨ is defined with respect to the
dummy for single men.
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3. Consider two estimation strategies for the relationship between student test scores and hours of home-

work assigned daily: linear ( = + + ) and quadratic ( = + + 2+ ). Note that the test

scores can range from 0 to 100. Use the EViews output tables and the critical values table below to

answer the following questions:

(a) What is the partial effect of a one hour increase in homework per day on test scores for each

model.

(b) What value of homework will give the maximum predicted test score in the linear model?

(c) What value of homework will give the maximum predicted test score in the quadratic model?

(d) Test the null that the model is linear.

(e) Test the validity of the regression in each model.

(f) Using any three of the model selection criteria discussed in class, pick the model that represents

the data best.
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