data hemophil;

options ls=120 ps=65;

input group activity antigen;

cards;

  1  -0.0056  -0.1657

  1  -0.1698  -0.1585

. . .

  2  -0.4784   0.0282

run;

proc plot; plot antigen*activity=group/hpos=90 vpos=45;

run;

data newcases;

input activity antigen;

cards;

  -0.112  -0.279

  -0.059  -0.068

   0.064   0.012

  -0.043  -0.052

  -0.050  -0.098

  -0.094  -0.113

  -0.123  -0.143

  -0.011  -0.037

  -0.210  -0.090

  -0.126  -0.019

run;

proc discrim data=hemophil method=normal wcov pcov pool=test list crosslist testdata=newcases testlist;

class group; priors equal; var activity antigen;

run;

proc discrim data=hemophil pool=yes listerr crosslisterr testdata=newcases testlist;

class group; priors prop; var activity antigen;

run;

quit;

                        Plot of antigen*activity.  Symbol is value of group.

antigen ‚

        ‚

        ‚

    0.4 ˆ

        ‚

        ‚

        ‚                                   2

        ‚                                      2

    0.2 ˆ                                       2                1

        ‚                              2   2      2   2 22

        ‚                           22           2

        ‚                            22   2     1        2 1       1

        ‚                2   2                      21      1

    0.0 ˆ                   2        2    2  21   2  1

        ‚                           2      2 21      1   1

        ‚                   2   22            1 211 1

        ‚                     2   2   2       11 1 1      1

        ‚                      2     2      1   1         1

   -0.2 ˆ                          221         1

        ‚                  2      2           1

        ‚                   2      2

        ‚        2            1

        ‚

   -0.4 ˆ

        ‚

        ‚                 1

        ‚

        ‚

   -0.6 ˆ

        ‚

        Šƒˆƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒ

        -0.8        -0.6        -0.4        -0.2         0.0         0.2

                                     activity

NOTE: 4 obs hidden.

================================================================================================================


The DISCRIM Procedure

Observations      75          DF Total                74

Variables          2          DF Within Classes       73

Classes            2          DF Between Classes       1

                         Class Level Information

          Variable                                                  Prior

 group    Name        Frequency       Weight    Proportion    Probability

     1    _1                 30      30.0000      0.400000       0.500000

     2    _2                 45      45.0000      0.600000       0.500000

Within-Class Covariance Matrices

           group = 1,     DF = 29

Variable          activity           antigen

activity      0.0208972608      0.0155149466

antigen       0.0155149466      0.0179200474

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

           group = 2,     DF = 44

Variable          activity           antigen

activity      0.0237837994      0.0153761729

antigen       0.0153761729      0.0240350490

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

Pooled Within-Class Covariance Matrix,     DF = 73

Variable          activity           antigen

activity      0.0226370923      0.0154313022

antigen       0.0154313022      0.0216058018

    Within Covariance Matrix Information

                         Natural Log of the

           Covariance    Determinant of the

 group    Matrix Rank     Covariance Matrix

     1              2              -8.91942

     2              2              -8.00073

Pooled              2              -8.29019

Test of Homogeneity of Within Covariance Matrices

Notation: K    = Number of Groups

          P    = Number of Variables

          N    = Total Number of Observations - Number of Groups

          N(i) = Number of Observations in the i'th Group – 1

                   __                       N(i)/2

                   ||  |Within SS Matrix(i)|

          V    = -----------------------------------

                                          N/2

                       |Pooled SS Matrix|

                        _                  _     2

                       |       1        1   |  2P + 3P - 1

          RHO  = 1.0 - | SUM -----  -  ---  | -------------

                       |_     N(i)      N  _|  6(P+1)(K-1)

          DF   = .5(K-1)P(P+1)

                                           _                  _

                                          |    PN/2            |

                                          |   N        V       |

Under the null hypothesis:      -2 RHO ln | ------------------ |

                                          |   __      PN(i)/2  |

                                          |_  ||  N(i)        _|

is distributed approximately as Chi-Square(DF).

  Chi-Square        DF    Pr > ChiSq

    5.338277         3        0.1486

Since the Chi-Square value is not significant at the 0.1 level, a pooled covariance matrix will be u

sed in the discriminant function.

Reference: Morrison, D.F. (1976) Multivariate Statistical Methods p252.

Pairwise Generalized Squared Distances Between Groups

 2         _   _       -1  _   _

D (i|j) = (X - X )' COV   (X - X )

            i   j           i   j

Generalized Squared Distance to group

  From

 group             1             2

     1             0       4.57431

     2       4.57431             0

Linear Discriminant Function

               _     -1 _                              -1 _

Constant = -.5 X' COV   X      Coefficient Vector = COV   X

                j        j                                 j

Linear Discriminant Function for group

Variable             1             2

Constant      -0.41072      -3.97019

activity      -6.82377     -26.14277

antigen        1.27017      18.39440

Classification Results for Calibration Data: WORK.HEMOPHIL

Resubstitution Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X )

 j          j            j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k 

  Posterior Probability of Membership in group

         From    Classified

Obs     group    into group         1         2

  1         1           1      0.9981    0.0019

  2         1           1      0.9523    0.0477

  3         1           1      0.5188    0.4812

  4         1           1      0.8485    0.1515

  5         1           2 *    0.2880    0.7120

  6         1           1      0.8536    0.1464

  7         1           2 *    0.4365    0.5635

  8         1           1      0.8047    0.1953

  9         1           1      0.9707    0.0293

 10         1           1      0.9703    0.0297

 11         1           1      0.8257    0.1743

 12         1           1      0.8188    0.1812

 13         1           1      0.9840    0.0160

 14         1           1      0.9155    0.0845

 15         1           1      0.8785    0.1215

 16         1           1      0.9076    0.0924

 17         1           2 *    0.4458    0.5542

 18         1           1      0.8581    0.1419

 19         1           1      0.9961    0.0039

 20         1           1      0.6270    0.3730

 21         1           1      0.9771    0.0229

 22         1           1      0.9924    0.0076

 23         1           1      0.9066    0.0934

 24         1           1      0.9354    0.0646

 25         1           1      0.8195    0.1805

 26         1           1      0.9666    0.0334

 27         1           1      0.8892    0.1108

 28         1           1      0.9473    0.0527

 29         1           1      0.6877    0.3123

 30         1           1      0.9450    0.0550

 31         2           2      0.0059    0.9941

 32         2           1 *    0.5021    0.4979

 33         2           2      0.0099    0.9901

 34         2           2      0.2652    0.7348

 35         2           1 *    0.6967    0.3033

 36         2           2      0.0182    0.9818

 37         2           2      0.0040    0.9960

 38         2           2      0.0894    0.9106

 39         2           2      0.4466    0.5534

 40         2           2      0.0108    0.9892

 41         2           2      0.0239    0.9761

 42         2           2      0.0611    0.9389

 43         2           2      0.0039    0.9961

 44         2           2      0.0264    0.9736

 45         2           2      0.1560    0.8440

 46         2           2      0.0003    0.9997

 47         2           2      0.3773    0.6227

 48         2           2      0.0032    0.9968

 49         2           2      0.1136    0.8864

 50         2           2      0.0362    0.9638

 51         2           2      0.3844    0.6156

 52         2           2      0.0518    0.9482

 53         2           2      0.0026    0.9974

 54         2           2      0.3145    0.6855

 55         2           2      0.4435    0.5565

 56         2           2      0.0368    0.9632

 57         2           2      0.4094    0.5906

 58         2           1 *    0.7013    0.2987

 59         2           2      0.0939    0.9061

  Posterior Probability of Membership in group

         From    Classified

Obs     group    into group         1         2

 60         2           2      0.4105    0.5895

 61         2           2      0.3608    0.6392

 62         2           1 *    0.6539    0.3461

 63         2           1 *    0.6363    0.3637

 64         2           1 *    0.8215    0.1785

 65         2           2      0.1205    0.8795

 66         2           2      0.2140    0.7860

 67         2           1 *    0.6874    0.3126

 68         2           2      0.0461    0.9539

 69         2           1 *    0.8495    0.1505

 70         2           2      0.0120    0.9880

 71         2           2      0.0125    0.9875

 72         2           2      0.0452    0.9548

 73         2           2      0.4666    0.5334

 74         2           2      0.0193    0.9807

 75         2           2      0.0021    0.9979

* Misclassified observation

Classification Summary for Calibration Data: WORK.HEMOPHIL

Resubstitution Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X )

 j          j            j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

  From

 group            1            2        Total

     1           27            3           30

              90.00        10.00       100.00

     2            8           37           45

              17.78        82.22       100.00

 Total           35           40           75

              46.67        53.33       100.00

Priors          0.5          0.5

        Error Count Estimates for group

                       1           2       Total

Rate              0.1000      0.1778      0.1389

Priors            0.5000      0.5000

Classification Results for Calibration Data: WORK.HEMOPHIL

Cross-validation Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _          -1     _

D (X) = (X-X    )' COV    (X-X    )

 j          (X)j      (X)     (X)j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

  Posterior Probability of Membership in group

         From    Classified

Obs     group    into group         1         2

  1         1           1      0.9983    0.0017

  2         1           1      0.9501    0.0499

  3         1           2 *    0.4921    0.5079

  4         1           1      0.8438    0.1562

  5         1           2 *    0.2608    0.7392

  6         1           1      0.8488    0.1512

  7         1           2 *    0.4227    0.5773

  8         1           1      0.7973    0.2027

  9         1           1      0.9691    0.0309

 10         1           1      0.9690    0.0310

 11         1           1      0.7527    0.2473

 12         1           1      0.8127    0.1873

 13         1           1      0.9833    0.0167

 14         1           1      0.9096    0.0904

 15         1           1      0.8753    0.1247

 16         1           1      0.8909    0.1091

 17         1           2 *    0.3683    0.6317

 18         1           1      0.8550    0.1450

 19         1           1      0.9962    0.0038

 20         1           1      0.6209    0.3791

 21         1           1      0.9759    0.0241

 22         1           1      0.9923    0.0077

 23         1           1      0.9039    0.0961

 24         1           1      0.9330    0.0670

 25         1           1      0.8157    0.1843

 26         1           1      0.9645    0.0355

 27         1           1      0.8847    0.1153

 28         1           1      0.9453    0.0547

 29         1           1      0.6828    0.3172

 30         1           1      0.9429    0.0571

 31         2           2      0.0057    0.9943

 32         2           1 *    0.5261    0.4739

 33         2           2      0.0100    0.9900

 34         2           2      0.2999    0.7001

 35         2           1 *    0.7129    0.2871

 36         2           2      0.0187    0.9813

 37         2           2      0.0037    0.9963

 38         2           2      0.0945    0.9055

 39         2           2      0.4634    0.5366

 40         2           2      0.0110    0.9890

 41         2           2      0.0249    0.9751

 42         2           2      0.0634    0.9366

 43         2           2      0.0037    0.9963

 44         2           2      0.0275    0.9725

         From    Classified

Obs     group    into group         1         2

 45         2           2      0.1591    0.8409

 46         2           2      0.0002    0.9998

 47         2           2      0.3946    0.6054

 48         2           2      0.0030    0.9970

 49         2           2      0.1244    0.8756

 50         2           2      0.0383    0.9617

 51         2           2      0.3887    0.6113

 52         2           2      0.0541    0.9459

 53         2           2      0.0021    0.9979

 54         2           2      0.3186    0.6814

 55         2           2      0.4490    0.5510

 56         2           2      0.0382    0.9618

 57         2           2      0.4144    0.5856

 58         2           1 *    0.7459    0.2541

 59         2           2      0.0978    0.9022

 60         2           2      0.4381    0.5619

 61         2           2      0.3707    0.6293

 62         2           1 *    0.6959    0.3041

 63         2           1 *    0.6735    0.3265

 64         2           1 *    0.8392    0.1608

 65         2           2      0.1279    0.8721

 66         2           2      0.2229    0.7771

 67         2           1 *    0.7083    0.2917

 68         2           2      0.0481    0.9519

 69         2           1 *    0.8780    0.1220

 70         2           2      0.0122    0.9878

 71         2           2      0.0126    0.9874

 72         2           2      0.0479    0.9521

 73         2           2      0.4998    0.5002

 74         2           2      0.0200    0.9800

 75         2           2      0.0018    0.9982

* Misclassified observation

Classification Summary for Calibration Data: WORK.HEMOPHIL

Cross-validation Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _          -1     _

D (X) = (X-X    )' COV    (X-X    )

 j          (X)j      (X)     (X)j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

  From

 group            1            2        Total

     1           26            4           30

              86.67        13.33       100.00

     2            8           37           45

              17.78        82.22       100.00

 Total           34           41           75

              45.33        54.67       100.00

Priors          0.5          0.5

        Error Count Estimates for group

                       1           2       Total

Rate              0.1333      0.1778      0.1556

Priors            0.5000      0.5000

Classification Results for Test Data: WORK.NEWCASES

Classification Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X )

 j          j            j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Posterior Probability of Membership in group

       Classified

Obs    into group         1         2

  1           1      0.9979    0.0021

  2           1      0.9730    0.0270

  3           1      0.9900    0.0100

  4           1      0.9739    0.0261

  5           1      0.9862    0.0138

  6           1      0.9754    0.0246

  7           1      0.9742    0.0258

  8           1      0.9817    0.0183

  9           1      0.7396    0.2604

 10           1      0.8101    0.1899

Classification Summary for Test Data: WORK.NEWCASES

Classification Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X )

 j          j            j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

                  1            2        Total

 Total           10            0           10

             100.00         0.00       100.00

Priors          0.5          0.5

===============================================================================================================
The DISCRIM Procedure

Observations      75          DF Total                74

Variables          2          DF Within Classes       73

Classes            2          DF Between Classes       1

                         Class Level Information

          Variable                                                  Prior

 group    Name        Frequency       Weight    Proportion    Probability

     1    _1                 30      30.0000      0.400000       0.400000

     2    _2                 45      45.0000      0.600000       0.600000

Pooled Covariance Matrix Information

               Natural Log of the

 Covariance    Determinant of the

Matrix Rank     Covariance Matrix

          2              -8.29019

Pairwise Generalized Squared Distances Between Groups

 2         _   _       -1  _   _

D (i|j) = (X - X )' COV   (X - X ) - 2 ln PRIOR

            i   j           i   j              j

Generalized Squared Distance to group

  From

 group             1             2

     1       1.83258       5.59596

     2       6.40689       1.02165

Linear Discriminant Function

               _     -1 _                                  -1 _

Constant = -.5 X' COV   X  + ln PRIOR     Coefficient = COV   X

                j        j           j    Vector               j

Linear Discriminant Function for group

Variable             1             2

Constant      -1.32701      -4.48101

activity      -6.82377     -26.14277

antigen        1.27017      18.39440

Classification Results for Calibration Data: WORK.HEMOPHIL

Resubstitution Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) - 2 ln PRIOR

 j          j            j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

  Posterior Probability of Membership in group

         From    Classified

Obs     group    into group         1         2

  3         1           2 *    0.4182    0.5818

  5         1           2 *    0.2124    0.7876

  7         1           2 *    0.3406    0.6594

 17         1           2 *    0.3491    0.6509

 35         2           1 *    0.6050    0.3950

 58         2           1 *    0.6102    0.3898

 62         2           1 *    0.5574    0.4426

 63         2           1 *    0.5384    0.4616

 64         2           1 *    0.7542    0.2458

 67         2           1 *    0.5944    0.4056

 69         2           1 *    0.7900    0.2100

* Misclassified observation

Classification Summary for Calibration Data: WORK.HEMOPHIL

Resubstitution Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) - 2 ln PRIOR

 j          j            j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

  From

 group            1            2        Total

     1           26            4           30

              86.67        13.33       100.00

     2            7           38           45

              15.56        84.44       100.00

 Total           33           42           75

              44.00        56.00       100.00

Priors          0.4          0.6

        Error Count Estimates for group

                       1           2       Total

Rate              0.1333      0.1556      0.1467

Priors            0.4000      0.6000

Classification Results for Calibration Data: WORK.HEMOPHIL

Cross-validation Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _          -1     _

D (X) = (X-X    )' COV    (X-X    ) - 2 ln PRIOR

 j          (X)j      (X)     (X)j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

  Posterior Probability of Membership in group

         From    Classified

Obs     group    into group         1         2

  3         1           2 *    0.3924    0.6076

  5         1           2 *    0.1904    0.8096

  7         1           2 *    0.3280    0.6720

 17         1           2 *    0.2799    0.7201

 35         2           1 *    0.6234    0.3766

 58         2           1 *    0.6618    0.3382

 62         2           1 *    0.6040    0.3960

 63         2           1 *    0.5790    0.4210

 64         2           1 *    0.7767    0.2233

 67         2           1 *    0.6181    0.3819

 69         2           1 *    0.8276    0.1724

* Misclassified observation

Classification Summary for Calibration Data: WORK.HEMOPHIL

Cross-validation Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _          -1     _

D (X) = (X-X    )' COV    (X-X    ) - 2 ln PRIOR

 j          (X)j      (X)     (X)j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

  From

 group            1            2        Total

     1           26            4           30

              86.67        13.33       100.00

     2            7           38           45

              15.56        84.44       100.00

 Total           33           42           75

              44.00        56.00       100.00

Priors          0.4          0.6

        Error Count Estimates for group

                       1           2       Total

Rate              0.1333      0.1556      0.1467

Priors            0.4000      0.6000

Classification Results for Test Data: WORK.NEWCASES

Classification Results using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) - 2 ln PRIOR

 j          j            j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Posterior Probability of Membership in group

       Classified

Obs    into group         1         2

  1           1      0.9969    0.0031

  2           1      0.9600    0.0400

  3           1      0.9850    0.0150

  4           1      0.9613    0.0387

  5           1      0.9795    0.0205

  6           1      0.9635    0.0365

  7           1      0.9618    0.0382

  8           1      0.9728    0.0272

  9           1      0.6543    0.3457

 10           1      0.7398    0.2602

Classification Summary for Test Data: WORK.NEWCASES

Classification Summary using Linear Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) - 2 ln PRIOR

 j          j            j              j

Posterior Probability of Membership in Each group

                   2                    2

Pr(j|X) = exp(-.5 D (X)) / SUM exp(-.5 D (X))

                   j        k           k

Number of Observations and Percent Classified into group

                  1            2        Total

 Total           10            0           10

             100.00         0.00       100.00

Priors          0.4          0.6

