Exercise on Regression
Q.  Using the data of 4,137 college students, the following equation was estimated by OLS.  (t-statistics are given in parentheses)



College GPA = 1.392 – 0.135 Percentile + 0.00148 SAT,      R2 = 0.389

                                               (-1.52)                         (1.45)


where College GPA is measure on a 4-point scale, Percentile is the percentile in the high school graduating class (5 Percentile means the top 5% of the class), and SAT is the SAT score.   

(a) Suppose that two high school graduates, A and B, graduated in the same percentile from high school, but A’s SAT score was 140 points higher.  What is the predicted difference in college GPA for these two students?
(b) Test at the 5% level whether the coefficient of SAT is positive.
(c) Test at the 5% level whether the coefficient of Percentile is significant.
(d) Find the p-value of the test in part (c).
(e) Find a 95% confidence interval of the population coefficient of Percentile.
(f) If SAT is divided by 1,000 (that is, a new value 1.23 implies 1,230 point), what will be the new estimate of the coefficient of the new SAT variable using the same regression?
(g) In the case of part (f), what will be the value of the new t-statistic of the new SAT variable?
(h) If College GPA is multiplied by 100 (that is, 3.50 now becomes 350), what will be the new estimate of the coefficients of Percentile and SAT?
(i) In the case of part (g), what will be the new value of R-square?
(j) Suppose that IQ is an important variable to be included but it is omitted in the above regression.  One argues that the coefficient of SAT is biased.  Discuss the direction of the bias.

(k) Test at the 5% level whether the coefficients of the variables, Percentile and SAT, are jointly insignificant.

