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Exercise Questions (Chapter 4)

1.  True or False: Explain why or why not.

(a) The sign of the estimated regression coefficient is always the same as the sign of the correlation coefficient.

(b) If the p-value is 5%, then the underlying null hypothesis is rejected at the 10% significance level.

(c) The t-statistic of the coefficient in the regression model always gets bigger (in absolute value) when we have more observations in the sample.  The same is true for R2.
(d) When the t-statistic is greater than the critical value at a given significance level, the corresponding p-valus is smaller than the significance level.
(e) Other things being equal, the standard error of the slope estimate tends to become smaller when the sample size increase.

(f) Other things being equal, the t-statistic of the slope estimate tends to become smaller when the sample size increase.

(g) The sum (or mean) of residuals is always zero, if a constant term is included in the regression model.   

(h) The statement in part (d) implies that the mean of the error term in a regression is also zero always, if a constant term is included in the regression model.
(i) The zero mean of the error term implies that there will be no omitted variables in a regression model.

(j) When there is an omitted variable problem, the resulting estimates are biased.
(k) In a regression, the i.i.d assumption is often imposed.  The “identical” assumption of the error term implies that there is no heteroskedasticity problem.  

(l) The “indendendency” assumption of the error term implies that there is no autocorrelation problem.  

2.  What happens to the least-square intercept and the slope estimate?  Why?
(a) if the independent variable is added by 50?

(b) if the independent variable is multiplied by 100?

(c) if the dependent variable is added by 50?

(d) if the dependent variable is multiplied by 100?

(e) if both the dependent and independent variables are standardized such that 

X*=(X- eq \O(X,_) )/sx, and Y*=(Y- eq \O(Y,_) )/sy?

3.  What will happen to R2?  Why?
(a) if we add a constant term, when the initial model does not include it?

(b) if we multiply 1000 to the dependent variable?

4. Consider two regression models, 

(1) yi = Di  + ei
(2) yi = abDi*  + ui 

where yi denotes one’s wage; Di = 0 for male and 1 for female; and Di* = 1 for male and 2 for female.  

(a) How do you interpret the parameters,  and  in (1)?  Be specific.

(b) How are the parameters a, b in (2) related to the parameters  and  in (1)?

5. The following model was fitted, to explain the selling prices of houses, to a sample of 815 sales.  (standard errors in parentheses)


  
 Y = -1264 + 48.18 x1 + 3382 x2 – 1859 x3 + 3219 x4 + 2005 x5,     R2 = .86





         (0.91)         (515)       (488)       (947)
     (768)


y = Selling price of house, in dollars


x1 = Square footage of living area


x2 = Size of garage, in number of cars


x3 = Age of house, in years

 
x4 = Dummy variable taking the value of 1 if the house has a fireplace, and 0 otherwise


x5 = Dummy variable taking the value 1 if the house has brick siding and 0 if it has vinyl siding

(a)   Test the null hypothesis that type of siding has no impact on selling price, against the alternative that, all other things equal, houses with brick siding have a different selling price than houses with vinyl siding.

(b)  Is the p-value of the test in (a) greater than 5%?  Why or why not?

(c) A tax appraiser argues that the positive price effect of having a brick siding can be canceled out with the decrease of the price induced by keeping a house one more year.  Set up a relevant hypothesis, and test the tax appraiser’s argument.  Assume for simplicity that the coefficients in this regression are not correlated.

6.  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 – 0.0135 Percentile + 0.00148 SAT,      R2 = 0.389

                                            (-1.52)                    (3.05)


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 if the coefficient of SAT is positive.

(c)  Find the p-value of the test in part (b).

(d) Find a 90% confidence interval of the population coefficient of Percentile.

(e) Holding Percentile fixed, what difference in SAT scores leads to a predicted College GPA difference of 0.50, or one-half of a grade point?

(f) If SAT is divided by 1,000 (that is, 1.23 now implies 1,230 point), what will be the new estimate of the new SAT variable?

(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 (h), what will be the new value of R-square?

