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proc logistic data=chdage1 covout outest=chdage3 descending;

  model chd = age;

run;

quit;
The LOGISTIC Procedure

              Model Information

Data Set                      WORK.CHDAGE1

Response Variable             CHD

Number of Response Levels     2

Number of Observations        100

Link Function                 Logit

Optimization Technique        Fisher's scoring

          Response Profile

 Ordered                      Total

   Value          CHD     Frequency

       1            1            43

       2            0            57

                    Model Convergence Status

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

         Model Fit Statistics

                              Intercept

               Intercept         and

Criterion        Only        Covariates

AIC              138.663        111.353

SC               141.268        116.563

-2 Log L         136.663        107.353

        Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        29.3099        1         <.0001

Score                   26.3989        1         <.0001

Wald                    21.2541        1         <.0001

             Analysis of Maximum Likelihood Estimates

                               Standard

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

Intercept     1     -5.3095      1.1337      21.9350        <.0001
AGE           1      0.1109      0.0241      21.2541        <.0001
The LOGISTIC Procedure

           Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

AGE          1.117       1.066       1.171
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proc logistic data=lowbwt1 descending;

  model low = age lwt race2 race3 ftv;

run;

quit;
The LOGISTIC Procedure

                    Model Information

Data Set                      WORK.LOWBWT1

Response Variable             LOW                  < 2500g

Number of Response Levels     2

Number of Observations        189

Link Function                 Logit

Optimization Technique        Fisher's scoring

          Response Profile

 Ordered                      Total

   Value          LOW     Frequency

       1            1            59

       2            0           130

                   Model Convergence Status

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

        Model Fit Statistics

                              Intercept

               Intercept         and

Criterion        Only        Covariates

AIC              236.672        234.573

SC               239.914        254.023

-2 Log L         234.672        222.573
        Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        12.0991        5         0.0335

Score                   11.3876        5         0.0442

Wald                    10.6964        5         0.0577

The LOGISTIC Procedure

             Analysis of Maximum Likelihood Estimates

                               Standard

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

Intercept     1      1.2953      1.0714        1.4616        0.2267
AGE           1     -0.0238      0.0337        0.4988        0.4800
LWT           1     -0.0142      0.00654       4.7428        0.0294
race2         1      1.0039      0.4979        4.0660        0.0438
race3         1      0.4331      0.3622        1.4296        0.2318
FTV           1     -0.0493      0.1672        0.0869        0.7681
Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

AGE          0.976       0.914       1.043

LWT          0.986       0.973       0.999

race2        2.729       1.029       7.240

race3        1.542       0.758       3.136

FTV          0.952       0.686       1.321

proc logistic data=lowbwt1 descending covout outest=lowbwt2;

  model low = lwt race2 race3;

run;

quit;
The LOGISTIC Procedure

                    Model Information

Data Set                      WORK.LOWBWT1

Response Variable             LOW                  < 2500g

Number of Response Levels     2

Number of Observations        189

Link Function                 Logit

         Response Profile

 Ordered                      Total

   Value          LOW     Frequency

       1            1            59

       2            0           130

                    Model Convergence Status

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

         Model Fit Statistics

                              Intercept

               Intercept         and

Criterion        Only        Covariates

AIC              236.672        231.259

SC               239.914        244.226

-2 Log L         234.672        223.259
       Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        11.4129        3         0.0097

Score                   10.7572        3         0.0131

Wald                    10.1316        3         0.0175

The LOGISTIC Procedure

             Analysis of Maximum Likelihood Estimates

                               Standard

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

Intercept     1      0.8057      0.8452        0.9088        0.3404
LWT           1     -0.0152      0.00644       5.5886        0.0181
race2         1      1.0811      0.4881        4.9065        0.0268
race3         1      0.4806      0.3567        1.8156        0.1778
           Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

LWT          0.985       0.973       0.997

race2        2.948       1.133       7.672

race3        1.617       0.804       3.253

data chdage31;

  set 'd:\hosmerdata\chdage';

  aged=0;

  if age ge 55 then aged=1;

run;

proc sort data=chdage31 out=chdage32;

  by aged;

run;

proc freq data=chdage32;

  tables chd*aged;

run;
The FREQ Procedure

Table of CHD by aged

CHD       aged

Frequency|

Percent  |

Row Pct  |

Col Pct  |       0|       1|  Total

---------+--------+--------+

       0 |     51 |      6 |     57

         |  51.00 |   6.00 |  57.00

         |  89.47 |  10.53 |

         |  69.86 |  22.22 |

---------+--------+--------+

       1 |     22 |     21 |     43

         |  22.00 |  21.00 |  43.00

         |  51.16 |  48.84 |

         |  30.14 |  77.78 |

---------+--------+--------+

Total          73       27      100

            73.00    27.00   100.00

page 52 Table 3.3 Results of fitting the logistic regression model to the data in Table 3.2.

NOTE: To get the Wald tests shown in the text, take the square root of the chi-squares given in the SAS output.

NOTE: We have bolded the relevant output. 

proc logistic data=chdage32 desc;

  model chd = aged;

run;

quit;
The LOGISTIC Procedure

              Model Information

Data Set                      WORK.CHDAGE32

Response Variable             CHD

Number of Response Levels     2

Number of Observations        100

Link Function                 Logit

Optimization Technique        Fisher's scoring

         Response Profile

 Ordered                      Total

   Value          CHD     Frequency

       1            1            43

       2            0            57

                    Model Convergence Status

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

        Model Fit Statistics

                              Intercept

               Intercept         and

Criterion        Only        Covariates

AIC              138.663        121.959

SC               141.268        127.169

-2 Log L         136.663        117.959
        Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        18.7039        1         <.0001

Score                   18.2516        1         <.0001

Wald                    15.6898        1         <.0001

             Analysis of Maximum Likelihood Estimates

                               Standard

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

Intercept     1     -0.8408      0.2551       10.8652        0.0010
aged          1      2.0935      0.5285       15.6898        <.0001
The LOGISTIC Procedure

           Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

aged         8.114       2.880      22.861

data hypothet1;

 input race chd cnt;

 cards;

1 1 5

2 1 20

3 1 15

4 1 10

1 0 20

2 0 10

3 0 10

4 0 10

;

run;

proc freq data=hypothet1;

  tables chd*race;

  weight cnt;

run;
The FREQ Procedure

Table of chd by race

chd       race

Frequency|

Percent  |

Row Pct  |

Col Pct  |       1|       2|       3|       4|  Total

---------+--------+--------+--------+--------+

       0 |     20 |     10 |     10 |     10 |     50

         |  20.00 |  10.00 |  10.00 |  10.00 |  50.00

         |  40.00 |  20.00 |  20.00 |  20.00 |

         |  80.00 |  33.33 |  40.00 |  50.00 |

---------+--------+--------+--------+--------+

       1 |      5 |     20 |     15 |     10 |     50

         |   5.00 |  20.00 |  15.00 |  10.00 |  50.00

         |  10.00 |  40.00 |  30.00 |  20.00 |

         |  20.00 |  66.67 |  60.00 |  50.00 |

---------+--------+--------+--------+--------+

Total          25       30       25       20      100

            25.00    30.00    25.00    20.00   100.00 

data hypothet2;

  set hypothet1;

  if race = 1 then do; race2 = 0; race3 = 0; race4 = 0; end;

  if race = 2 then do; race2 = 1; race3 = 0; race4 = 0; end;

  if race = 3 then do; race2 = 0; race3 = 1; race4 = 0; end;

  if race = 4 then do; race2 = 0; race3 = 0; race4 = 1; end;

run;

proc logistic data=hypothet2 desc;

  model chd = race2 race3 race4;

  weight cnt;

run;

quit;
The LOGISTIC Procedure

              Model Information

Data Set                      WORK.HYPOTHET2

Response Variable             chd

Number of Response Levels     2

Number of Observations        8

Weight Variable               cnt

Sum of Weights                100

Link Function                 Logit

Optimization Technique        Fisher's scoring

                  Response Profile

 Ordered                      Total            Total

   Value          chd     Frequency           Weight

       1            1             4        50.000000

       2            0             4        50.000000

                   Model Convergence Status

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

         Model Fit Statistics

                              Intercept

               Intercept         and

Criterion        Only        Covariates

AIC              140.629        132.587

SC               140.709        132.905

-2 Log L         138.629        124.587

        Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio        14.0420        3         0.0028

Score                   13.3333        3         0.0040

Wald                    11.7715        3         0.0082

The LOGISTIC Procedure

             Analysis of Maximum Likelihood Estimates

                               Standard

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

Intercept     1     -1.3863      0.5000        7.6871        0.0056

race2         1      2.0794      0.6325       10.8100        0.0010

race3         1      1.7917      0.6455        7.7048        0.0055

race4         1      1.3863      0.6708        4.2706        0.0388

           Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

race2        8.000       2.316      27.633
race3        6.000       1.693      21.261
race4        4.000       1.074      14.895
