MS4225:  Business Research Modelling
Mid-Session Test

21 March 2009
Time Allowed: 75 minutes
Question 1

(Unless stated otherwise, conduct all tests at 5% level of significance)
A bank executive working in the Credit Risk Department of a large bank used a LOGIT model to predict the success probability of credit card application of customers.  The bank executive collected 64 observations of previous applications, each containing information on CARD (= 1 if the application was successful; 0 otherwise), GENDER (=1 for male, 0 otherwise), monthly INCOME, EDU (highest educational attainment, ranging from 0 (no formal education) to 3 (tertiary or above)), CUST (= 1 if the applicant was an existing customer of the bank, 0 otherwise) and CARDNO (= 1 if the applicant already possessed one or more card per $5000 of his/her monthly income at the time of application, 0 otherwise)

The bank executive used the SAS procedure PROC LOGISTIC to estimate the LOGIT model.   The output is contained in Appendix I.

A) Write down the estimated LOGIT function showing clearly the names of the variables and the estimated coefficients.




(15)
B) Obtain the Wald Chi-Square test statistic for testing the coefficient of EDU = 0.

(5)
C) Among the coefficients, which are significantly different from zero?  Carefully explain your answers.







(10)
D) Calculate the AIC values under the “Model Fit Statistics” section of the output.

(20)
E) Conduct a likelihood ratio test to test the “Global Null Hypothesis: BETA=0”. 

F) What are the degrees of freedom for the test in Part E)?


(5)
G) Compute the Generalized R2 for the model and interpret your answer.
(10)
H) Suppose the bank approves the credit card application only if the applicant’s predicted probability of success is greater than 0.8.  Is the following individual’s application likely to be approved:  a female university graduate earning 22.5 thousand dollars per month; she is not an existing customer of the bank and she already has 3 credit cards. 






 (20)
I) What is the odds ratio estimate for CARDNO and how would you interpret this estimate?








(10)
J) Discuss the difference between a Concordant and a Discordant.  What does Percent Discordant = 3.5 indicate?      




(5)
APPENDIX

                                     The LOGISTIC Procedure

                                       Model Information

                         Data Set                      WORK.TEST2009

                         Response Variable             CARD

                         Number of Response Levels     2

                         Model                         binary logit

                         Optimization Technique        Fisher's scoring

                            Number of Observations Read          64

                            Number of Observations Used          64

                                        Response Profile

                               Ordered                      Total

                                 Value         CARD     Frequency

                                     1            1            32

                                     2            0            32

                                 Probability modeled is CARD=1.

                                    Model Convergence Status

                         Convergence criterion (GCONV=1E-8) satisfied.

                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

AIC             ??????         ??????                     
SC              92.882         55.289

                             -2 Log L         88.723         30.336

                            Testing Global Null Hypothesis: BETA=0

                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio        ???????        ?         <.0001

                                     The LOGISTIC Procedure

                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1     -6.5024      2.5500        6.5024        0.0108

              GENDER        1      3.6490      1.4294        6.5170        0.0107

              INCOME        1    0.000189    0.000076        6.2003        0.0128

              EDU           1      0.3368      0.9086        ????          0.7108

              CUST          1      1.3306      1.1967        1.2363        0.2662

              CARDNO        1     -3.3832      1.2868        6.9124        0.0086

                                      Odds Ratio Estimates

                                        Point          95% Wald

                           Effect    Estimate      Confidence Limits

                           GENDER      38.435       2.334     633.021

                           INCOME       1.000       1.000       1.000

                           EDU          1.401       0.236       8.311

                           CUST         3.783       0.362      39.495

                           CARDNO       ?????       0.003       0.423

                 Association of Predicted Probabilities and Observed Responses

                       Percent Concordant     96.5    Somers' D    0.930

                       Percent Discordant      3.5    Gamma        0.930

                       Percent Tied            0.0    Tau-a        0.472

                       Pairs                  1024    c            0.965
