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Homework    Logistic 1                                                            Name ______________________ 
Biostat II

The disease data set provides information from a study based on persons selected in a sample within 2 sectors in a city. The outcome is a particular disease with predictors age, ses level (level 1,2, or 3), sector (1 or 2), and savings account (which was not used in any of our models).  If ses = 2, then ses2dum = 1 and 0 otherwise. If ses = 3, then ses3dum = 1 and 0 otherwise.  If from sector one then sector = 1 and 0 if from sector 2.  

Model one has predictors: age, ses2dum, ses3dum, and sector.

Model two has predictors:      ses2dum, ses3dum, and sector.
Model three has predictors: age, ses2dum, ses3dum, sector along with 5 interaction terms. 
The SAS printouts follow the worksheet.
1.   Consider the model g(x) = B0 + B1 age + B2 ses2dum + B3 ses3dum + B4 sector.
        Write the fitted equation.
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a. Calculate the odds ratio for a one year increase in age controlling for ses and sector,   
        or = ___________

b. Interpret this value.

c. Calculate the natural log of the odds ratio above, ln(or) = _____________

d. Calculate the standard error of the natural log of the odds ratio above,  se(ln(or)) = ______________

e. Calculate a 95% Confidence Interval for the odds ratio above.    (__________,____________)

f. What is the value for the likelihood ratio Chi-square test statistic associated with the age risk factor controlling for ses and sector? ________________

g. What is the value for the Wald Chi-square test statistic associated with the age risk factor controlling for ses and sector?  __________________

h. What is the model’s estimate for the probability of disease given that one is 33 years of age in ses group 1 (the reference group for SES), and sector=1 (plug in sector =1 in the equation)? __________

2. Consider model three for a – e and model one for f - i.
Conduct the hypothesis test all the interaction terms in model three are not helpful.  
a. H(o):

H(a):

c.  Test statistic = _______________________    df = __________________________

d.    Circle one of these statements:     P-value less than or equal to 0.05      P-value greater than 0.05
e.  Conclusion:  There  (is   is not) sufficient evidence to suggest that at least one of the interaction terms                                              is helpful in the model.   

Suppose that it is concluded that the model:

 g(x) = B0 + B1 age + B2 ses2dum + B3 ses3dum + B4 sector is appropriate.
f.  What is the estimate for the odds ratio for a 5-year increase in age keeping ses and sector fixed?  ___________

g. Calculate a 95% Confidence Interval for the odds ratio for a 5 year increase in age keeping ses and sector fixed.
      
(__________,___________)

h. What is an estimate for the odds ratio for a 10 year increase in age keeping ses and sector fixed?____________

i. Calculate a 95% Confidence Interval for the odds ratio for a ten year increase in age keeping ses and sector fixed.
      
(__________,___________)

The LOGISTIC Procedure

MODEL ONE

                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC             124.318        111.054

                             SC              126.903        123.979

                             -2 Log L        122.318        101.054

                            Testing Global Null Hypothesis: BETA=0

                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio        21.2635        4         0.0003

                    Score                   20.4067        4         0.0004

                    Wald                    16.6437        4         0.0023

                                     The LOGISTIC Procedure

                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1     -0.7381      0.5814        1.6116        0.2043

              age           1      0.0297      0.0135        4.8535        0.0276

              sesdum2       1      0.4088      0.5990        0.4657        0.4950

              sesdum3       1     -0.3051      0.6041        0.2551        0.6135

              sector        1     -1.5746      0.5016        9.8543        0.0017

The LOGISTIC Procedure

MODEL TWO
                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC             124.318        114.204

                             SC              126.903        124.544

                             -2 Log L        122.318        106.204

                            Testing Global Null Hypothesis: BETA=0

                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio        16.1139        3         0.0011

                    Score                   15.8641        3         0.0012

                    Wald                    14.2743        3         0.0026

                                     The LOGISTIC Procedure

                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1      0.1812      0.4068        0.1983        0.6561

              sesdum2       1      0.2351      0.5752        0.1670        0.6828

              sesdum3       1     -0.4779      0.5829        0.6721        0.4123

              sector        1     -1.6203      0.4857       11.1289        0.0008

The LOGISTIC Procedure

MODEL THREE
                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC             124.318        113.996

                             SC              126.903        139.846

                             -2 Log L        122.318         93.996

                            Testing Global Null Hypothesis: BETA=0

                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio        28.3217        9         0.0008

                    Score                   25.6302        9         0.0023

                    Wald                    17.9067        9         0.0363

                                     The LOGISTIC Procedure

                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1      0.4431      0.8210        0.2913        0.5894

              age           1    -0.00379      0.0205        0.0342        0.8533

              sesdum2       1     -2.4049      1.4660        2.6912        0.1009

              sesdum3       1     -1.1837      1.2064        0.9627        0.3265

              sector        1     -2.9796      1.2481        5.6988        0.0170

              age_ses2      1      0.1054      0.0559        3.5514        0.0595

              age_ses3      1      0.0140      0.0316        0.1952        0.6586

              age_sect      1      0.0342      0.0309        1.2231        0.2688

              ses2_sect     1      0.3094      1.4409        0.0461        0.8300

              ses3_sect     1      0.7396      1.2489        0.3507        0.5537
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