HW#6:  Logistic Regression

Rule: 

1. Please use 8.5 x 11 inch paper to write your answer.

2. Please write your last name first, and your first name initial.

3. If you use software, attach and include only relevant outputs.
4. Due: March 1 (Tuesday).

Read 2 of Chapter 10 Additional Exercises on page 389.  The exercise gives an alternative approach to investigate possible salary discrimination.

Part I:  SPSS Logistic Regression Routine

A. Enter the data in an SPSS worksheet and use Analyze/Regression/Binary Logistic to compute the desired logistic regression.  The SPSS output gives the standard error for each coefficient.  Write the regression result.

B. Test significance of each coefficient at 5% level, and identify one variable that you would delete.  Run the regression without the variable.  Keep applying the backward elimination until all variables are significant at 5% level.

C. Write the final regression and interpret each coefficient.

D. Write a short conclusion of the analysis.

Part II (Extra Credit) Understanding Model Fitting Process

E. Set up an Excel worksheet for data.  What is the male proportion?  Compute it and enter in a cell.  If you ignore all independent variables, each observation is a result of tossing a coin with probability of getting H equaling to this proportion.  Set up a column for entering the likelihood for each observation.  The likelihood takes only two values one for 0 (female) and the other for 1 (male).  Sum all 93 likelihoods, getting L0.  Multiply it by –2, which is DEV0.  

F. Define cells for five regression coefficients for independent variables, including the intercept, and enter initial values. (Hint –10 for b0, fractions for the rest.) Then, for each of 93 observations, develop columns for (1) the link function, g,  (2) the probability of male and (3) the log likelihood function, L. Sum log likelihoods.  Use the Excel solver to determine values of coefficients that maximize the sum for the data, which gives you L1.  Multiply it by –2, getting DEV1.Compute the test statistic G = DEV0 – DEV1.


G. Compare estimates of coefficients: those computed by SPSS and Excel, and also DEVs.  Do they agree or close enough?

