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*** GLM: crab data of table 4.3 CDA by Agresti;

*** mixed factors; model selection;

proc format;


value colorgp 
1='light medium'






2='medium'






3='dark medium'






4='dark';


value spinecdtn
1='both good'






2='one worn'






3='both worn';

run;

data crab;

input color spine width satell weight; 

   weight=weight/1000; color=color-1;

   ** response =1 for at least one satellites;

   if satell > 0 then y=1;

   else y=0;

   format color colorgp.



  spine spinecdtn.; 

datalines;

3  3  28.3  8  3050

...
3  2  24.5  0  2000

;

***  Model selection:  You can use forward or stepwise instead;

proc logistic data=crab descending;

class color spine;

model y =color|spine|width|weight / selection=backward;

run;

*** Final model (1);

proc logistic data=crab descending;

model y = width;

run;

*** Step 14 model: no interaction between color and width;

proc logistic data=crab descending;

class color(param=ref ref='dark'); ** change the baseline color to be dark;

model y = color width;

run;
*** Final model (2): treat color as a quantitative factor;

proc logistic data=crab descending;

model y = color width;

run;

data crab2;

set crab;

if color=4 then dark=1;

else dark=0;

run;

*** Final model (3): width and dark color;

proc logistic data=crab2 descending;

model y= dark width;

output out=diag pred=fitted reschi=std_res;

run;

                                      The LOGISTIC Procedure

                                Summary of Backward Elimination

                  Effect                               Number          Wald

          Step    Removed                      DF          In    Chi-Square    Pr > ChiSq

             1    widt*weig*colo*spine          0          14         .             .

             2    weight*color*spine            2          13        0.0017        0.9991

             3    width*color*spine             3          12        0.2437        0.9702

             4    color*spine                   6          11        0.0954        1.0000

             5    width*weight*color            3          10        1.1756        0.7589

             6    width*color                   3           9        0.4906        0.9210

             7    width*weight*spine            2           8        2.1907        0.3344

             8    width*spine                   2           7        1.4906        0.4746

             9    weight*spine                  2           6        3.7334        0.1546

            10    spine                         2           5        2.0716        0.3549

            11    width*weight                  1           4        2.2391        0.1346

            12    weight*color                  3           3        5.3070        0.1507

            13    weight                        1           2        1.2263        0.2681

            14    color                         3           1        6.6246        0.0849

Final model (1): 
                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC             227.759        198.453
                             SC              230.912        204.759

                             -2 Log L        225.759        194.453
Final model (2):   
                             AIC             227.759        195.121
                             SC              230.912        204.581

                             -2 Log L        225.759        189.121
Final model (3):                  

                             AIC             227.759        193.958
                             SC              230.912        203.418

                             -2 Log L        225.759        187.958
                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1    -11.6790      2.6925       18.8143        <.0001

              dark          1     -1.3005      0.5259        6.1162        0.0134

              width         1      0.4782      0.1041       21.0841        <.0001

                                      Odds Ratio Estimates

                                        Point          95% Wald

                           Effect    Estimate      Confidence Limits
                           dark         0.272       0.097       0.764

                           width        1.613       1.315       1.979
