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* "Designed" Regression Example, p. 284;
data weight_loss;

input id dosage exercise loss @@;

datalines;

1 100 0 -4 2 100 0 0 3 100 5 -7 4 100 5 -6 5 100 10 -2

6 100 10 -14 7 200 0 -5 8 200 0 -2 9 200 5 -5 10 200 5 -8

11 200 10 -9 12 200 10 -9 13 300 0 1 14 300 0 0 15 300 5 -3

16 300 5 -3 17 300 10 -8 18 300 10 -12 19 400 0 -5 20 400 0 -4

21 400 5 -4 22 400 5 -6 23 400 10 -9 24 400 10 -7

;

proc reg data=weight_loss;

title 'Weight Loss Experiment - Regression Example';

model loss = dosage exercise /P R;

run;

quit;
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                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: loss

                            Number of Observations Read          24

                            Number of Observations Used          24

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     2      162.97083       81.48542      11.19    0.0005

         Error                    21      152.98750        7.28512

         Corrected Total          23      315.95833

                      Root MSE              2.69910    R-Square     0.5158

                      Dependent Mean       -5.45833    Adj R-Sq     0.4697

                      Coeff Var           -49.44909

                                      Parameter Estimates

                                   Parameter       Standard

              Variable     DF       Estimate          Error    t Value    Pr > |t|

              Intercept     1       -2.56250        1.50884      -1.70      0.1042

              dosage        1        0.00117        0.00493       0.24      0.8151

              exercise      1       -0.63750        0.13495      -4.72      0.0001
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                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: loss

                                       Output Statistics

         Dependent Predicted    Std Error           Std Error  Student                   Cook's

     Obs  Variable     Value Mean Predict  Residual  Residual Residual   -2-1 0 1 2           D

       1   -4.0000   -2.4458       1.1425   -1.5542     2.445   -0.636 |     *|      |    0.029

       2         0   -2.4458       1.1425    2.4458     2.445    1.000 |      |**    |    0.073

       3   -7.0000   -5.6333       0.9219   -1.3667     2.537   -0.539 |     *|      |    0.013

       4   -6.0000   -5.6333       0.9219   -0.3667     2.537   -0.145 |      |      |    0.001

       5   -2.0000   -8.8208       1.1425    6.8208     2.445    2.789 |      |***** |    0.566

       6  -14.0000   -8.8208       1.1425   -5.1792     2.445   -2.118 |  ****|      |    0.326

       7   -5.0000   -2.3292       0.9053   -2.6708     2.543   -1.050 |    **|      |    0.047

       8   -2.0000   -2.3292       0.9053    0.3292     2.543    0.129 |      |      |    0.001

       9   -5.0000   -5.5167       0.6035    0.5167     2.631    0.196 |      |      |    0.001

      10   -8.0000   -5.5167       0.6035   -2.4833     2.631   -0.944 |     *|      |    0.016

      11   -9.0000   -8.7042       0.9053   -0.2958     2.543   -0.116 |      |      |    0.001

      12   -9.0000   -8.7042       0.9053   -0.2958     2.543   -0.116 |      |      |    0.001

      13    1.0000   -2.2125       0.9053    3.2125     2.543    1.263 |      |**    |    0.067

      14         0   -2.2125       0.9053    2.2125     2.543    0.870 |      |*     |    0.032

      15   -3.0000   -5.4000       0.6035    2.4000     2.631    0.912 |      |*     |    0.015

      16   -3.0000   -5.4000       0.6035    2.4000     2.631    0.912 |      |*     |    0.015

      17   -8.0000   -8.5875       0.9053    0.5875     2.543    0.231 |      |      |    0.002

      18  -12.0000   -8.5875       0.9053   -3.4125     2.543   -1.342 |    **|      |    0.076

      19   -5.0000   -2.0958       1.1425   -2.9042     2.445   -1.188 |    **|      |    0.103

      20   -4.0000   -2.0958       1.1425   -1.9042     2.445   -0.779 |     *|      |    0.044

      21   -4.0000   -5.2833       0.9219    1.2833     2.537    0.506 |      |*     |    0.011

      22   -6.0000   -5.2833       0.9219   -0.7167     2.537   -0.283 |      |      |    0.004

      23   -9.0000   -8.4708       1.1425   -0.5292     2.445   -0.216 |      |      |    0.003

      24   -7.0000   -8.4708       1.1425    1.4708     2.445    0.601 |      |*     |    0.026

                          Sum of Residuals                           0

                          Sum of Squared Residuals           152.98750

                          Predicted Residual SS (PRESS)      212.03588
* Same data analyzed using ANOVA;
proc anova data=weight_loss;

title 'Weight Loss Experiment - ANOVA Analysis';

class dosage exercise;

model loss = dosage|exercise;

run;

quit;
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                                      The ANOVA Procedure

                                    Class Level Information

                            Class         Levels    Values

                            dosage             4    100 200 300 400

                            exercise           3    0 5 10

                            Number of Observations Read          24

                            Number of Observations Used          24
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                                      The ANOVA Procedure

Dependent Variable: loss

                                              Sum of

      Source                      DF         Squares     Mean Square    F Value    Pr > F

      Model                       11     213.4583333      19.4053030       2.27    0.0871

      Error                       12     102.5000000       8.5416667

      Corrected Total             23     315.9583333

                       R-Square     Coeff Var      Root MSE     loss Mean

                       0.675590     -53.54405      2.922613     -5.458333

      Source                      DF        Anova SS     Mean Square    F Value    Pr > F

      dosage                       3      15.4583333       5.1527778       0.60    0.6253

      exercise                     2     163.0833333      81.5416667       9.55    0.0033

      dosage*exercise              6      34.9166667       5.8194444       0.68    0.6683
The differences between the ANOVA analysis and the REG analysis are

1)  REG treated the levels of DOSAGE and EXERCISE as quantities, assuming a linear relationship of LOSS to both.

2)  ANOVA tested the interaction between the two factors

3)  REG’s analysis was more powerful if the relationship is truly linear.  ANOVA’s is more general.

* Nonexperimental regression, as on p. 288;
data nonexp;

input id ach6 ach5 apt att income;

datalines;

1 7.5 6.6 104 60 67

2 6.9 6.0 116 58 29

3 7.2 6.0 130 63 36

4 6.8 5.9 110 74 84

5 6.7 6.1 114 55 33

6 6.6 6.3 108 52 21

7 7.1 5.2 103 48 19

8 6.5 4.4  92 42 30

9 7.2 4.9 136 57 32

10 6.2 5.1 105 49 23

11 6.5 4.6 98 54 57

12 5.8 4.3 91 56 29

13 6.7 4.8 100 49 30

14 5.5 4.2 98 43 36

15 5.3 4.3 101 52 31

16 4.7 4.4 84 41 33

17 4.9 3.9 96 50 20

18 4.8 4.1 99 52 34

19 4.7 3.8 106 47 30

20 4.6 3.6 89 58 27

;
* Correlations among the various variables;
proc corr data=nonexp nosimple;

title 'Correlations from NONEXP Data Set';

var apt ach5 ach6 income;

run;
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                                       The CORR Procedure

                       4  Variables:    apt      ach5     ach6     income

                           Pearson Correlation Coefficients, N = 20

                                   Prob > |r| under H0: Rho=0

                                  apt          ach5          ach6        income

                 apt          1.00000       0.56297       0.62387       0.09811

                                             0.0098        0.0033        0.6807

                 ach5         0.56297       1.00000       0.81798       0.36326

                               0.0098                      <.0001        0.1154

                 ach6         0.62387       0.81798       1.00000       0.31896

                               0.0033        <.0001                      0.1705

                 income       0.09811       0.36326       0.31896       1.00000

                               0.6807        0.1154        0.1705

proc reg data=nonexp;

title 'Nonexperimental Design Example';

model ach6 = ach5 apt att income /

      selection = forward;


  model ach6 = ach5 apt att income /


  selection = maxr;*Best 1 IV, Best 2 IV, etc;
run;

quit;
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                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: ach6

                            Number of Observations Read          20

                            Number of Observations Used          20

                                   Forward Selection: Step 1
                   Variable ach5 Entered: R-Square = 0.6691 and C(p) = 1.8755

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     1       12.17625       12.17625      36.40    <.0001

         Error                    18        6.02175        0.33454

         Corrected Total          19       18.19800

                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      1.83725      0.71994      2.17866     6.51  0.0200

               ach5           0.86756      0.14380     12.17625    36.40  <.0001

                                Bounds on condition number: 1, 1

------------------------------------------------------------------------------------------------

                                   Forward Selection: Step 2
                   Variable apt Entered: R-Square = 0.7082 and C(p) = 1.7646

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     2       12.88735        6.44367      20.63    <.0001

         Error                    17        5.31065        0.31239

         Corrected Total          19       18.19800
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                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: ach6

                                   Forward Selection: Step 2
                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      0.64270      1.05398      0.11616     0.37  0.5501

               ach5           0.72475      0.16814      5.80435    18.58  0.0005

               apt            0.01825      0.01210      0.71110     2.28  0.1497

                           Bounds on condition number: 1.464, 5.8559

------------------------------------------------------------------------------------------------

         No other variable met the 0.5000 significance level for entry into the model.

                                  Summary of Forward Selection

              Variable     Number     Partial      Model

      Step    Entered      Vars In    R-Square    R-Square     C(p)      F Value    Pr > F

        1     ach5             1       0.6691      0.6691      1.8755      36.40    <.0001

        2     apt              2       0.0391      0.7082      1.7646       2.28    0.1497
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                                       The REG Procedure

                                         Model: MODEL2

                                   Dependent Variable: ach6

                            Number of Observations Read          20

                            Number of Observations Used          20

                              Maximum R-Square Improvement: Step 1
                   Variable ach5 Entered: R-Square = 0.6691 and C(p) = 1.8755

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     1       12.17625       12.17625      36.40    <.0001

         Error                    18        6.02175        0.33454

         Corrected Total          19       18.19800

                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      1.83725      0.71994      2.17866     6.51  0.0200

               ach5           0.86756      0.14380     12.17625    36.40  <.0001

                                Bounds on condition number: 1, 1

------------------------------------------------------------------------------------------------

                      The above model is the best  1-variable model found.

                              Maximum R-Square Improvement: Step 2
                   Variable apt Entered: R-Square = 0.7082 and C(p) = 1.7646
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                                       The REG Procedure

                                         Model: MODEL2

                                   Dependent Variable: ach6

                              Maximum R-Square Improvement: Step 2
                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     2       12.88735        6.44367      20.63    <.0001

         Error                    17        5.31065        0.31239

         Corrected Total          19       18.19800

                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      0.64270      1.05398      0.11616     0.37  0.5501

               ach5           0.72475      0.16814      5.80435    18.58  0.0005

               apt            0.01825      0.01210      0.71110     2.28  0.1497

                           Bounds on condition number: 1.464, 5.8559

------------------------------------------------------------------------------------------------

                      The above model is the best  2-variable model found.

                              Maximum R-Square Improvement: Step 3
                   Variable att Entered: R-Square = 0.7109 and C(p) = 3.6194

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     3       12.93628        4.31209      13.11    0.0001

         Error                    16        5.26172        0.32886

         Corrected Total          19       18.19800
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                                       The REG Procedure

                                         Model: MODEL2

                                   Dependent Variable: ach6

                              Maximum R-Square Improvement: Step 3
                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      0.80014      1.15586      0.15759     0.48  0.4987

               ach5           0.74740      0.18223      5.53198    16.82  0.0008

               apt            0.01973      0.01299      0.75862     2.31  0.1483

               att           -0.00798      0.02068      0.04893     0.15  0.7048

                           Bounds on condition number: 1.6336, 14.16

------------------------------------------------------------------------------------------------

                      The above model is the best  3-variable model found.

                              Maximum R-Square Improvement: Step 4
                  Variable income Entered: R-Square = 0.7223 and C(p) = 5.0000

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     4       13.14492        3.28623       9.76    0.0004

         Error                    15        5.05308        0.33687

         Corrected Total          19       18.19800

                            Parameter     Standard

               Variable      Estimate        Error   Type II SS  F Value  Pr > F

               Intercept      0.91165      1.17841      0.20162     0.60  0.4512

               ach5           0.71374      0.18933      4.78747    14.21  0.0019

               apt            0.02394      0.01419      0.95826     2.84  0.1124

               att           -0.02116      0.02681      0.20983     0.62  0.4423

               income         0.00899      0.01142      0.20864     0.62  0.4435

                           Bounds on condition number: 2.4316, 31.793

------------------------------------------------------------------------------------------------

                      The above model is the best  4-variable model found.
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                                       The REG Procedure

                                         Model: MODEL2

                                   Dependent Variable: ach6

                              Maximum R-Square Improvement: Step 4
                        No further improvement in R-Square is possible.
* Illustrating the RSQUARE method, p. 295;
proc reg data=nonexp;

model ach6 = income att apt ach5 /selection=rsquare cp;*Mallow's Cp;
model ach5 = income att apt /selection=rsquare cp;

run;

quit;
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                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: ach6

                                   R-Square Selection Method

                            Number of Observations Read          20

                            Number of Observations Used          20

                   Number in

                     Model      R-Square        C(p)    Variables in Model

                          1       0.6691      1.8755    ach5

                          1       0.3892     16.9947    apt

                          1       0.1811     28.2357    att

                          1       0.1017     32.5248    income

                   ---------------------------------------------------------

                          2       0.7082      1.7646    apt ach5

                          2       0.6696      3.8459    income ach5

                          2       0.6692      3.8713    att ach5

                          2       0.4563     15.3711    income apt

                          2       0.4069     18.0410    att apt

                          2       0.1856     29.9919    income att

                   ---------------------------------------------------------

                          3       0.7109      3.6194    att apt ach5

                          3       0.7108      3.6229    income apt ach5

                          3       0.6697      5.8446    income att ach5

                          3       0.4593     17.2116    income att apt

                   ---------------------------------------------------------

                          4       0.7223      5.0000    income att apt ach5
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                                       The REG Procedure

                                         Model: MODEL2

                                   Dependent Variable: ach5

                                   R-Square Selection Method

                            Number of Observations Read          20

                            Number of Observations Used          20

                    Number in

                      Model      R-Square        C(p)    Variables in Model

                           1       0.3169      2.8134    apt

                           1       0.2612      4.3496    att

                           1       0.1320      7.9081    income

                    -------------------------------------------------------

                           2       0.4127      2.1748    income apt

                           2       0.3878      2.8604    att apt

                           2       0.2642      6.2652    income att

                    -------------------------------------------------------

                           3       0.4191      4.0000    income att apt

* Logistic Regression, p 301;

*Proc FORMAT creates labels corresponding to values you give it;

*You then use the FORMAT statement to assign the formats created

* here to a specific variable;
PROC FORMAT;

   VALUE AGEGROUP   0 = '20 to 65 (inclusive)'
                    1 = '<20 or >65';

   VALUE VISION  0 = 'No Problem'
                 1 = 'Some Problem';

   VALUE YES_NO  0 = 'No'
                 1 = 'Yes';

RUN;
NOTE: Format AGEGROUP has been output.

5       VALUE VISION  0 = 'No Problem'

6                     1 = 'Some Problem';

NOTE: Format VISION has been output.

7       VALUE YES_NO  0 = 'No'

8                     1 = 'Yes';

NOTE: Format YES_NO has been output.

9    RUN;

NOTE: PROCEDURE FORMAT used (Total process time):

      real time           0.04 seconds

      cpu time            0.01 seconds
DATA LOGISTIC;

***Copy the file ACCIDENT.DTA to a folder of your choice

   and modify the following INFILE statement appropriately;
   INFILE 'F:\MdbT\P595B\Cody_Program_Files\accident.dta' MISSOVER;

   INPUT ACCIDENT AGE VISION DRIVE_ED GENDER : $1.;

   IF NOT MISSING(AGE) THEN DO;

      IF AGE GE 20 AND AGE LE 65 THEN AGEGROUP = 0;* AGEGROUP dichotomy;
      ELSE AGEGROUP = 1;

      IF AGE LT 20 THEN YOUNG = 1;* Creates YOUNG dummy variable;
      ELSE YOUNG = 0;

      IF AGE GT 65 THEN OLD = 1;* Creates OLD dummy variable;
      ELSE OLD = 0;

   END;

* Create labels for variables;

   LABEL 

      ACCIDENT = 'Accident in Last Year?'
      AGE      = 'Age of Driver'
      VISION   = 'Vision Problem?'
      DRIVE_ED = 'Driver Education?';

* Invoke the formats created above by PROC FORMAT;

* Assign the format YES_NO to ACCIDENT, DRIVE_ED YOUNG, OLD;

* Assign the format AGEGROUP to variable, AGEGROUP;

* Assign the format VISION to variable, VISION;

   FORMAT   ACCIDENT DRIVE_ED YOUNG OLD YES_NO.
            AGEGROUP AGEGROUP.
            VISION VISION.;

RUN;
NOTE: The infile 'F:\MdbT\P595B\Cody_Program_Files\accident.dta' is:

      File Name=F:\MdbT\P595B\Cody_Program_Files\accident.dta,

      RECFM=V,LRECL=256

RECFM LRECL is IBMspeak

proc print data=logistic;

run;
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  Obs   ACCIDENT   AGE      VISION      DRIVE_ED   GENDER   AGEGROUP               YOUNG   OLD

    1     Yes       17   Some Problem     Yes        M      <20 or >65              Yes    No

    2     Yes       44   No Problem       No         F      20 to 65 (inclusive)    No     No

    3     Yes       48   Some Problem     No         M      20 to 65 (inclusive)    No     No

    4     Yes       55   No Problem       No         M      20 to 65 (inclusive)    No     No

    5     Yes       75   Some Problem     Yes        F      <20 or >65              No     Yes

    6     No        35   No Problem       Yes        F      20 to 65 (inclusive)    No     No

    7     No        42   Some Problem     Yes        M      20 to 65 (inclusive)    No     No

    8     No        57   No Problem       No         M      20 to 65 (inclusive)    No     No

    9     No        28   No Problem       Yes        M      20 to 65 (inclusive)    No     No

   10     No        20   No Problem       Yes        F      20 to 65 (inclusive)    No     No

   11     No        38   Some Problem     No         F      20 to 65 (inclusive)    No     No

   12     No        45   No Problem       Yes        M      20 to 65 (inclusive)    No     No

   13     No        47   Some Problem     Yes        F      20 to 65 (inclusive)    No     No

   14     No        52   No Problem       No         M      20 to 65 (inclusive)    No     No

   15     No        55   No Problem       Yes        F      20 to 65 (inclusive)    No     No

   16     Yes       68   Some Problem     No         F      <20 or >65              No     Yes

   17     Yes       18   Some Problem     No         M      <20 or >65              Yes    No

   18     Yes       68   No Problem       No         F      <20 or >65              No     Yes

   19     Yes       48   Some Problem     Yes        F      20 to 65 (inclusive)    No     No

   20     Yes       17   No Problem       No         M      <20 or >65              Yes    No

   21     Yes       70   Some Problem     Yes        M      <20 or >65              No     Yes

   22     Yes       72   Some Problem     No         F      <20 or >65              No     Yes

   23     Yes       35   No Problem       Yes        F      20 to 65 (inclusive)    No     No

   24     Yes       19   Some Problem     No         F      <20 or >65              Yes    No

   25     Yes       62   Some Problem     No         M      20 to 65 (inclusive)    No     No

   26     No        39   Some Problem     Yes        F      20 to 65 (inclusive)    No     No

   27     No        40   Some Problem     Yes        M      20 to 65 (inclusive)    No     No

   28     No        55   No Problem       No         M      20 to 65 (inclusive)    No     No

   29     No        68   No Problem       Yes        F      <20 or >65              No     Yes

   30     No        25   Some Problem     No         M      20 to 65 (inclusive)    No     No

   31     No        17   No Problem       No         M      <20 or >65              Yes    No

   32     No        45   No Problem       Yes        M      20 to 65 (inclusive)    No     No

   33     No        44   No Problem       Yes        F      20 to 65 (inclusive)    No     No

   34     No        67   No Problem       No         F      <20 or >65              No     Yes

   35     No        55   No Problem       Yes        M      20 to 65 (inclusive)    No     No

   36     Yes       61   Some Problem     No         F      20 to 65 (inclusive)    No     No

   37     Yes       19   Some Problem     No         F      <20 or >65              Yes    No

   38     Yes       69   No Problem       No         M      <20 or >65              No     Yes

   39     Yes       23   Some Problem     Yes        F      20 to 65 (inclusive)    No     No

   40     Yes       19   No Problem       No         M      <20 or >65              Yes    No

   41     Yes       72   Some Problem     Yes        F      <20 or >65              No     Yes

   42     Yes       74   Some Problem     No         F      <20 or >65              No     Yes

   43     Yes       31   No Problem       Yes        F      20 to 65 (inclusive)    No     No

   44     Yes       16   Some Problem     No         M      <20 or >65              Yes    No

   45     Yes       61   Some Problem     No         M      20 to 65 (inclusive)    No     No
PROC LOGISTIC DATA=LOGISTIC DESCENDING;

   TITLE "Predicting Accidents Using Logistic Regression";

   MODEL  ACCIDENT = AGE VISION DRIVE_ED /

      SELECTION = FORWARD

      CTABLE PPROB =(0 to 1 by .1)

      LACKFIT
      RISKLIMITS;

RUN;

QUIT;
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                                     The LOGISTIC Procedure

                                       Model Information

           Data Set                      WORK.LOGISTIC

           Response Variable             ACCIDENT             Accident in Last Year?

           Number of Response Levels     2

           Model                         binary logit

           Optimization Technique        Fisher's scoring

                            Number of Observations Read          45

                            Number of Observations Used          45


                                        Response Profile

                               Ordered                      Total

                                 Value     ACCIDENT     Frequency

                                     1     Yes                 25

                                     2     No                  20

                             Probability modeled is ACCIDENT='Yes'.

                                  Forward Selection Procedure
Step  0. Intercept entered:

                                    Model Convergence Status

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

                                      -2 Log L = 61.827

                                    Residual Chi-Square Test

                               Chi-Square       DF     Pr > ChiSq

                                  10.7057        3         0.0134

Step  1. Effect VISION entered:
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                                     The LOGISTIC Procedure

                                    Model Convergence Status

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

                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC              63.827         59.244

                             SC               65.633         62.857

                             -2 Log L         61.827         55.244

                            Testing Global Null Hypothesis: BETA=0
                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio         6.5830        1         0.0103

                    Score                    6.4209        1         0.0113

                    Wald                     6.0756        1         0.0137

                                    Residual Chi-Square Test

                               Chi-Square       DF     Pr > ChiSq

                                   4.9818        2         0.0828

Step  2. Effect DRIVE_ED entered:

                                    Model Convergence Status

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

                                      Model Fit Statistics

                                                          Intercept

                                           Intercept            and

                             Criterion          Only     Covariates

                             AIC              63.827         56.287

                             SC               65.633         61.707

                             -2 Log L         61.827         50.287

                            Testing Global Null Hypothesis: BETA=0
                    Test                 Chi-Square       DF     Pr > ChiSq

                    Likelihood Ratio        11.5391        2         0.0031

                    Score                   10.5976        2         0.0050

                    Wald                     8.5949        2         0.0136

                                    Residual Chi-Square Test

                               Chi-Square       DF     Pr > ChiSq

                                   0.1293        1         0.7191

NOTE: No (additional) effects met the 0.05 significance level for entry into the model.

                                  Summary of Forward Selection

               Effect                Number         Score                  Variable

       Step    Entered       DF          In    Chi-Square    Pr > ChiSq    Label

          1    VISION         1           1        6.4209        0.0113    Vision Problem?

          2    DRIVE_ED       1           2        4.8680        0.0274    Driver Education?

                           Analysis of Maximum Likelihood Estimates

                                             Standard          Wald

              Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

              Intercept     1      0.1110      0.5457        0.0414        0.8389

              VISION        1      1.7137      0.7049        5.9113        0.0150

              DRIVE_ED      1     -1.5000      0.7037        4.5440        0.0330
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                                     The LOGISTIC Procedure

                                      Odds Ratio Estimates

                                         Point          95% Wald

                          Effect      Estimate      Confidence Limits

                          VISION         5.550       1.394      22.093

                          DRIVE_ED       0.223       0.056       0.886

                 Association of Predicted Probabilities and Observed Responses

                       Percent Concordant     67.2    Somers' D    0.532

                       Percent Discordant     14.0    Gamma        0.655

                       Percent Tied           18.8    Tau-a        0.269

                       Pairs                   500    c            0.766

                       Wald Confidence Interval for Adjusted Odds Ratios

                  Effect           Unit     Estimate     95% Confidence Limits

                  VISION         1.0000        5.550        1.394       22.093

                  DRIVE_ED       1.0000        0.223        0.056        0.886

                           Partition for the Hosmer and Lemeshow Test

                                         ACCIDENT = Yes           ACCIDENT = No

                 Group       Total    Observed    Expected    Observed    Expected

                     1          11           2        2.20           9        8.80

                     2          11           6        5.80           5        5.20

                     3          10           6        5.80           4        4.20

                     4          13          11       11.19           2        1.81

                            Hosmer and Lemeshow Goodness-of-Fit Test

                               Chi-Square       DF     Pr > ChiSq

                                   0.0756        2         0.9629
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                                     The LOGISTIC Procedure

                                      Classification Table

                      Correct      Incorrect                Percentages

             Prob          Non-          Non-           Sensi-  Speci-  False  False

            Level  Event  Event  Event  Event  Correct  tivity  ficity   POS    NEG

            0.000     25      0     20      0     55.6   100.0     0.0   44.4     .

            0.100     25      0     20      0     55.6   100.0     0.0   44.4     .

            0.200     23      0     20      2     51.1    92.0     0.0   46.5  100.0

            0.300     23      9     11      2     71.1    92.0    45.0   32.4   18.2

            0.400     23      9     11      2     71.1    92.0    45.0   32.4   18.2

            0.500     17      9     11      8     57.8    68.0    45.0   39.3   47.1

            0.600     11     14      6     14     55.6    44.0    70.0   35.3   50.0

            0.700     11     18      2     14     64.4    44.0    90.0   15.4   43.8

            0.800     11     18      2     14     64.4    44.0    90.0   15.4   43.8

            0.900      0     18      2     25     40.0     0.0    90.0  100.0   58.1

            1.000      0     20      0     25     44.4     0.0   100.0     .    55.6
A weirdity of SAS’s logistic is that it predicts the lower of the two values of the DV.


The default would have been to predict “No” because “No” comes before “Yes” in the alphabetic order.  But the subcommand, DESCENDING, in the PROC statement reversed the default, so “Yes” is being predicted.





Test of significance of VISION.








