MAT207 – Roback

Spring 2002


Computer Lab 8:

Logistic Regression for Binary Response Variables

Computational Exercise 20.11:  Space Shuttle (No Homework associated with this Lab)

Load the data set ex2011.sav into SPSS, and read the problem description in Section 4.1.1 on page 86.  It’s an extremely interesting case study.  Note that there are 6 O-rings on a space shuttle, so that failure of 1 or more O-rings does not necessarily mean that the shuttle will explode.

1. Generate descriptive statistics comparing temperature values for launches with O-ring failures vs. those without any O-ring failures.

2. Fit the logistic regression of Failure on Temperature.  Interpret the coefficient for Temperature in the context of the problem.

3. Test whether or not Temperature is a significant predictor of Failure using Wald’s test.  Give null and alternative hypotheses, report a test statistic and show how it was calculated, report a P-value, and state a conclusion in context.

4. Test whether or not Temperature is a significant predictor of Failure using a likelihood ratio test (drop-in-deviance test).  You might have to select Method: Forward-LR to get the Log Likelihood for the model without Temperature.  Calculate a test statistic and a P-value, and state whether or not your conclusion agrees with your conclusion in (3).  To calculate a P-value in SPSS, you might try     1-CDF.CHISQ(x,df).

5. Report a 95% CI for the exponentiated coefficient of Temperature.  Show how SPSS calculated this interval.  Interpret the interval in the context of the problem.

6. Use the coefficient for Temperature to compare the odds of O-ring failure on a 30 degree day to the odds on a 60 degree day.

7. Find the estimated probability of O-ring failure on a 31 degree day (the predicted launch temperature on January 27, 1986).  You should be able to do this by hand or by saving a column of predicted probabilities.

8. Why must the answer to (7) be treated cautiously?  Would you have okayed a launch of the space shuttle on January 27?

Conceptual Exercises

Ch. 20  #4, 5, 6.  Think about these questions, but do not hand in…

Additional Notes

· An answer key to this lab will be posted at our class website.

· I will hand out Midterm #2 on Wednesday, April 17th, and it will be due in class on Monday, April 22nd (no class on Friday, April 19th).

· Your Initial Project Reports are due on Monday, April 29th (not Friday, April 26th as originally reported).
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