Answers

Chapter 5


SameRegLineDifferentData.xls Answers
1) Compute the SDs for the residuals in these two vertical strips.
A) The SD of the residuals in the 395 to 415 (actually just 400 and 410) Verbal strip is 65.37. The SD of the residuals in the 545 to 565 (actually just 550 and 560) Verbal strip is 77.23.
2) How does the regression RMSE compare with the two SDs you calculated in question 1?
A) The regression RMSE is reported as 72.7582, which is right in the middle of the other two. All three numbers are reasonably close; the RMSE is giving a good summary of the typical size of the residuals in both vertical strips.
3) Compute the SDs of the Math scores in each vertical strip.  You should find that the SDs of the Math scores in each vertical strip are almost the same as SDs of the residuals in the same strip.  Is this a coincidence?  Explain.

A) Actually they are close but not the same.  The reason they are close is that the residuals are roughly the same as subtracting a constant from the Math scores, whereas in point of fact you are subtracting the predicted value, which is either 535 or 540 but is not a constant.
4) Set the data to exhibit a linear heteroskedastic pattern and report the SDs of the two vertical strips.
A) We found an SD of 39.37 for the residuals in the 395–415 Verbal strip and an SD of the residuals of 78.48 for the 545–565 Verbal strip. 

5) Once again, how does the regression RMSE compare with the SDs from the two strips?
A) The Regression RMSE is still reported as 72.7582—the same regression line!—but this is not a good summary because the residuals in the first vertical strip are generally much smaller.  The residuals do not have a constant spread, which is why we call this "heteroskedastic."
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