MAT207 – Roback

Spring 2002


Computer Lab 7a and 7b:

Model Checking and Refinement, plus Strategies for Variable Selection

Homework #7 (due Wednesday, April 10)

Data Problem 11.23 / Computational Exercise 12.17:  Air Pollution and Mortality

Lab 7a (Friday, March 29): 

Load the data set ex1123.sav into SPSS, and read the problem description on pages 335-336.

1. Print and examine matrices of scatterplots and correlations.  Summarize any interesting findings (e.g. possible transformations, highly correlated predictors, etc.).

2. Fit a model with all five predictors (log transform NOx and SO2).  Print the “Coefficients” box and save predicted values, unstandardized residuals, and important case-influence statistics.

3. Print plots of Case Number vs. Leverage Values, Studentized Residuals, and Cook’s Distances.  Label each point according to city name (you may want to make the font 6 point).  In SPSS, place horizontal lines at appropriate cutoff levels to determine “unusual” values.

4. For the city with the largest Cook’s Distance, answer the following questions:

· What is its leverage value?  What does having high leverage indicate?

· What is its studentized residual?  What does having an absolute studentized residual above 2 indicate?

· What is its Cook’s distance?  Large Cook’s distances indicate that a case is influential—what does it mean for a single case to be influential?  From examining the data (and not just case-influence statistics), describe specifically why this city has high influence.

· How would you handle this point (e.g. leave it in, throw it out, discuss separately, etc)?

5. Regardless of your decision in (4), repeat (2) and (3) after excluding the city with the largest Cook’s Distance.  Summarize in one or two sentences your conclusions from these new plots of case-influence statistics.

Lab 7b (Friday, April 5): 

Load the data set ex1217.sav into SPSS, and read the problem description on pages 369-370.  In particular, note that all 3 pollution variables should be log transformed.

1. Build a regression model to address the general question:  Does pollution kill people?  More specifically, you’ll want to determine: is there evidence that mortality is associated with the pollution variables, after the effects of the climate and socioeconomic variables are accounted for?  Describe the steps taken in building your model, and provide a short justification (verbal, graphical, or numerical) for decisions made along the way.  You’ll probably want to employ one or more sequential method for variable selection, but you should also consider issues of multicollinearity, “forced” variables, etc.  You can use your results from the partial data set examined in Lab 7a to determine what cities, if any, should be excluded from analysis.  The only SPSS output that needs to be turned in from this part is (a) the “Coefficients” box from your final model (with CI’s and VIF’s) and (b) a residual plot from your final model (i.e. I do not wish to see piles of output).  

2. Write a statistical report which addresses the questions posed in (1).  As usual, your report should tell a story, and your statistical results should provide quiet but powerful support of any data-based claims you make.  Among other things, your report should seamlessly weave in:

· results of an extra sum of squares F-test (if appropriate)

· interpretation of coefficients for pollutant variables

· description of the direction of the effect of significant covariates

· discussion of study limitations (including any cities excluded from analysis)

Note that this list is not a complete list of everything that will make for an excellent report, it’s just a few things I think would be good to include.

Conceptual Exercises

Ch. 11  #4, 5, 7, 8.  Ch. 12  #4, 5, 6.  Think about these questions, but do not hand in…

Additional Note

Your Project Proposals are due on Friday, April 5th.
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