EDP 660 APPLICATION JOURNAL
More Multiple Regression  
Chance (Winter, 2000) published a study of men’s and women’s winning times in the Boston Marathon. The researchers collected data regarding winning time (y) of the marathons, year (x1) in which the race is run (expressed as number of years since 1880), gender (x2) of the winning runner (1= male, 0 = female), and the number of marathons run prior to the Boston Marathon during the year (x3). 

Part I:
1. Classify each variable in the model as quantitative or qualitative.

2. Write a first-order model for estimating the winning time (y) of the marathon as a function of year (x1) and gender (x2).

3. Interpret the estimated β coefficients in the first order model.
4. How would you conduct a test of model adequacy (global utility) for the first order model?
Part II: 

4. Write a model for estimating the winning time (y) of the marathon as a function of year (x1) and gender (x2) that hypothesizes different winning time-year slopes for male and female runners.
5. Sketch what this scatterplot would probably look.
6. How would you conduct a hypothesis test of global utility of the interaction model in number 4?
Part III:

7. Write the complete second-order model that relates winning time (y) of the marathon as a function of year (x1) and number of marathons run prior to the Boston Marathon (x3).
8. Add the main effect term for gender to the model in #6.
9. Add terms to the model of #7 to allow for interaction between quantitative and qualitative terms.

Part IV:

10. How would you test the hypothesis that the interaction (from #4) is not necessary for predicting winning times?
11. How would you test the hypothesis that x3 is not necessary for predicting winning times?  


