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Kellogg School of Management

EMP-68
Final Examination

Feel free to keep the question page and just turn in the answer sheet. However, please keep the exam as a personal copy, and don’t pass the questions on to others who might be in future sections of this course. Answers can be given as numbers, or with the arithmetic undone (e.g., 3 ± 4*5/sqrt(6)).
Sammi Stevens is the manager of a computerized entertainment service, “US: One-on-One.”  Subscribers (typically adult singles, as a result of Sammi’s current marketing focus) log on via the Internet from around the world to "meet" electronically, talk to one another on-line, and play various games together.

Users of the service are billed monthly, based on how many minutes they spend online.  Sammi wishes to understand what factors help to explain why some people spend more time connected to her service than do others. She looks at the records of a random sample of 100 subscribers from last month.  For each, she notes their minutes of usage, together with their age (in years), income (in US$/month, obtained from credit records), and sex (0 = male, 1 = female). Her data can be found in the spreadsheet EMP68_Exam_Data.xls.

In answering this first set of questions, please work only with the given variables: Time, Age, Income, and Sex.

1. Give a 95%-confidence interval for the mean monthly income of subscribers.

2. Give a 95%-confidence interval for the proportion of all subscribers who are female.

3. Predict minutes of usage for a 35-year-old male.

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

5. Are male users or female users currently spending more time on the system?
6. Looking at the results of the full repression, you notice that the person who appears first in the sample data (and spent 2663 minutes online) has the highest leverage. In one sentence (in common-language terms), explain why this individual’s leverage is so high.

7. Individual 48 (on Row 49 of the “Data” tab, who spent 3391 minutes online) also has a high leverage. Why?

8. Individual 9 (on Row 10 of the “Data” tab, who spent 3138 minutes online) has the highest “Cook’s-D.” This is because her leverage is high and __________ . (fill in the blank)

9. How strong is the evidence that, after the effects of age and income are taken into account, there is a real difference in the time spent connected to Sammi’s service by men as compared to women? (Cite a relevant significance level.)

No matter what answer you give to (9), please keep all three independent variables under consideration (as possible variables in your models) as you work on the rest of the problems.
10. Give a 95%-confidence interval for an estimate of the average amount of time spent online each month by 35-year-old subscribers to Sammi’s service.

11. Variation in the three explanatory variables together can explain how much of the overall variance in time spent online?
12. Variation in which of the three explanatory variables is the most important in helping to explain why some subscribers spend more time online than do others? Where did you look to obtain your answer?

13. Estimate the typical increase in usage associated with each $1000 increase in an individual's monthly income.

14. Give a 95%-confidence interval for your estimate.

15. Sammi wishes to tell prospective investors that the typical subscriber spends at least 50 hours (i.e., 3000 minutes) per month connected to her service. How strongly does the data support this claim? (Cite a relevant significance level.)

As was hinted in the problem description, Sammi suspects that, when all other factors are held constant, the effect of age is such that the youngest and oldest subscribers typically spend less time online than do subscribers of intermediate age.

16. What new variable should she include in her model to see if her suspicion is true?

17. Add this variable to your model. How strong is the evidence that this new variable really does belong in the model, after all of the original variables are taken into account? (Cite a relevant significance level.)

18. Using your new model, predict the number of minutes a 35-year-old female subscriber earning $7,000 per month will spend online in the course of the next month, and give a 95%-confidence interval for your prediction.

19. At what age does the “age effect” seem to top out? (Please give your answer to two decimal places.) 

Keep the newly created variable in your model while considering the remaining questions.
20. Sammi wonders whether the rumor that lower-income men spend more time online than higher-income men (of the same age), and higher-income women more time than lower-income women (of the same age). What variable might she add to her analysis to see if the sample data supports this rumor?

21. Add this new variable to your model. Does the resulting regression (with a total of five independent variables) support or contradict the rumor? (Please answer this question in the format indicated on the answer sheet.)
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1.


$ ____________________  ±  $ ____________________


2.


____________________ %  ±  ____________________ %
3.


____________________ minutes
4.


____________________ minutes  ±  ____________________ minutes

5.


 Please circle your answer:

males more


females more

6.

7.

8.

9.
Circle your answer:



very strong
  strong

a bit of evidence
no real evidence at all


Significance level: ____________________ %

10.


____________________ minutes  ±  ____________________ minutes

11.


____________________ %

12.


Which? ____________________

Where? _____________________________

13.


____________________ minutes


14.

____________________ minutes  ±  ____________________ minutes
15.
Circle your answer:



very strong
  strong

a bit of evidence
no real evidence at all


Significance level: _______________ %

16.

17.
Circle your answer: 


very strong
  strong

a bit of evidence
no real evidence at all


Significance level: _______________ %

18.


____________________ minutes  ±  ____________________ minutes

19.


_______________ years of age

20.

21. Please circle your two answers:


For a man, a higher income typically means
       [   more       less   ]    time online.


For a woman, a higher income typically means      [   more       less   ]    time online.

