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Regression-Oriented Questions

The population being studied here is “homes in moderately-priced developments in the greater Chicago area.” All questions should be interpreted as applying to this population.  “Size” refers to square-footage of interior living space.

Feel free to either do all the arithmetic or leave it undone, e.g., “3*5/sqrt(4)” is just as acceptable an answer as is “7.5”.

For this first set of problems, use only the variables “price,” “distance,” and “size (sq.ft.).”

1. Estimate the average size (in sq.ft.) of homes of the type sampled, and give a 95%-confidence interval for your estimate.
2. Roughly how large a sample size would be required to reduce the margin of error (at the 95%-confidence level) in the preceding estimate to 10 sq.ft.?
3. Are the larger homes typically the ones nearer to or further from downtown Chicago?

4. How much of the variation in home prices can potentially be explained just by the facts that distance from Chicago, and the amount of interior living space, vary from one home to the next?

5. Taking both distance and size into account, which plays the more important role in helping to explain why prices vary? At what did you look to obtain your answer?

6. (Session 4) When price is regressed onto distance and the amount of living space, the home on row 160 of the “Data” tab has the greatest leverage. Why? (Please answer with one sentence, referring to the specifics of that home.)

7. Predict the price of a 4,000-square-foot home located 40 miles from downtown.

8. Give a 95%-confidence interval for your prediction.

9. Estimate the average size of development homes located 40 miles from Chicago, and give a 95%-confidence interval for your estimate.

10. Estimate the incremental impact on price of adding 100 sq.ft. of living space to a home, and give a 95%-confidence interval for your estimate.

Now, let’s look at the developer’s intuition that the incremental impact of additional space on price tapers off for larger homes.

11. What variable would you add to your model to see if his intuition is correct?

12. Add this variable to your model. How strong is the evidence that it belongs in a model used to predict price on the basis of distance from Chicago and interior living space? (Cite a relevant significance level.)
13. Using your new model, what would you estimate to be the impact on price of adding 100 sq.ft. of living space to a 5000-sq.ft. home located 30 miles from downtown?

For 14-18, let’s go back to the basic, unenhanced model, with distance and size as explanatory variables, and now add in the “clubhouse” variable as well.

14. Give a 95%-confidence interval for the fraction of all development homes with clubhouse access.
15. The correlation between price and the “clubhouse” variable is negative. Assume, for the moment, that clubhouse access typically adds to a home’s price. In at most three sentences, give a practical explanation of this phenomenon (the negative correlation and positive effect). (Your explanation should be stated in everyday business terms that a non-statistician would easily understand.)

16. On average, how much does the availability of a clubhouse add to the price of a home?

Perhaps the impact (on the price of a development home) of clubhouse availability depends on the distance of the development from downtown. Add a new variable to your model which will help you investigate this issue: Your new model should have distance, size, the “clubhouse” variable, and this new variable as explanatory variables.

17. How strong is the evidence that this new variable belongs in your model? (Cite a relevant significance level.)

18. At what distance from Chicago does clubhouse access begin to play a positive role in determining the price of a home?

And finally, let’s pull everything together in a model that includes all three of the original explanatory variables, and both of the new variables you’ve created.

19. Using this final model, predict the price of a home 35 miles from Chicago, with 4000 sq.ft. of living space and access to a clubhouse (and give a 95%-confidence interval for your prediction).
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larger further

________________________________________________________________________________

4. 


_______________ %

________________________________________________________________________________

5. 

More important: _________________________ I looked at the ___________________________ .
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