data irises;

input slength swidth plength pwidth species;

cards;

  5.1  3.5  1.4  0.2  1

  4.9  3.0  1.4  0.2  1

  4.7  3.2  1.3  0.2  1

. . .

  6.2  3.4  5.4  2.3  3

  5.9  3.0  5.1  1.8  3

proc discrim simple wcov pool=no listerr;

class species;

run;

quit;

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

The DISCRIM Procedure

Observations     150          DF Total               149

Variables          4          DF Within Classes      147

Classes            3          DF Between Classes       2

                          Class Level Information

           Variable                                                  Prior

species    Name        Frequency       Weight    Proportion    Probability

      1    _1                 50      50.0000      0.333333       0.333333

      2    _2                 50      50.0000      0.333333       0.333333

      3    _3                 50      50.0000      0.333333       0.333333

Within-Class Covariance Matrices

                            species = 1,     DF = 49

Variable           slength            swidth           plength            pwidth

slength       0.1242489796      0.0992163265      0.0163551020      0.0103306122

swidth        0.0992163265      0.1436897959      0.0116979592      0.0092979592

plength       0.0163551020      0.0116979592      0.0301591837      0.0060693878

pwidth        0.0103306122      0.0092979592      0.0060693878      0.0111061224

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

                            species = 2,     DF = 49

Variable           slength            swidth           plength            pwidth

slength       0.2664326531      0.0851836735      0.1828979592      0.0557795918

swidth        0.0851836735      0.0984693878      0.0826530612      0.0412040816

plength       0.1828979592      0.0826530612      0.2208163265      0.0731020408

pwidth        0.0557795918      0.0412040816      0.0731020408      0.0391061224

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

                            species = 3,     DF = 49

Variable           slength            swidth           plength            pwidth

slength       0.4043428571      0.0937632653      0.3032897959      0.0490938776

swidth        0.0937632653      0.1040040816      0.0713795918      0.0476285714

plength       0.3032897959      0.0713795918      0.3045877551      0.0488244898

pwidth        0.0490938776      0.0476285714      0.0488244898      0.0754326531

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

The DISCRIM Procedure

Simple Statistics

                              Total-Sample

                                                                Standard

Variable        N           Sum          Mean      Variance    Deviation

slength       150     876.50000       5.84333       0.68569       0.8281

swidth        150     458.60000       3.05733       0.18998       0.4359

plength       150     563.70000       3.75800       3.11628       1.7653

pwidth        150     179.90000       1.19933       0.58101       0.7622

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

                              species = 1

                                                                Standard

Variable        N           Sum          Mean      Variance    Deviation

slength        50     250.30000       5.00600       0.12425       0.3525

swidth         50     171.40000       3.42800       0.14369       0.3791

plength        50      73.10000       1.46200       0.03016       0.1737

pwidth         50      12.30000       0.24600       0.01111       0.1054

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

                              species = 2

                                                                Standard

Variable        N           Sum          Mean      Variance    Deviation

slength        50     296.80000       5.93600       0.26643       0.5162

swidth         50     138.50000       2.77000       0.09847       0.3138

plength        50     213.00000       4.26000       0.22082       0.4699

pwidth         50      66.30000       1.32600       0.03911       0.1978

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

                              species = 3

                                                                Standard

Variable        N           Sum          Mean      Variance    Deviation

slength        50     329.40000       6.58800       0.40434       0.6359

swidth         50     148.70000       2.97400       0.10400       0.3225

plength        50     277.60000       5.55200       0.30459       0.5519

pwidth         50     101.30000       2.02600       0.07543       0.2747

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

The DISCRIM Procedure

    Within Covariance Matrix Information

                          Natural Log of the

            Covariance    Determinant of the

species    Matrix Rank     Covariance Matrix

      1              4             -13.06736

      2              4             -10.87433

      3              4              -8.92706

Pairwise Generalized Squared Distances Between Groups

 2         _   _       -1  _   _

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

            i   j      j    i   j           j

     Generalized Squared Distance to species

   From

species             1             2             3

      1     -13.06736      92.31949     159.84053

      2     309.99467     -10.87433       4.91170

      3     693.01757       6.99238      -8.92706

Classification Results for Calibration Data: WORK.IRISES

Resubstitution Results using Quadratic Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) + ln |COV |

 j          j      j     j           j

Posterior Probability of Membership in Each species

                   2                    2

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

                   j        k           k

      Posterior Probability of Membership in species

                  Classified

          From          into

Obs    species       species         1         2         3

 71          2           3 *    0.0000    0.3359    0.6641

 84          2           3 *    0.0000    0.1543    0.8457

134          3           2 *    0.0000    0.6050    0.3950

* Misclassified observation

The DISCRIM Procedure

Classification Summary for Calibration Data: WORK.IRISES

Resubstitution Summary using Quadratic Discriminant Function

Generalized Squared Distance Function

 2         _       -1   _

D (X) = (X-X )' COV  (X-X ) + ln |COV |

 j          j      j     j           j

Posterior Probability of Membership in Each species

                   2                    2

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

                   j        k           k

 Number of Observations and Percent Classified into species

   From

species            1            2            3        Total

      1           50            0            0           50

              100.00         0.00         0.00       100.00

      2            0           48            2           50

                0.00        96.00         4.00       100.00

      3            0            1           49           50

                0.00         2.00        98.00       100.00

  Total           50           49           51          150

               33.33        32.67        34.00       100.00

 Priors      0.33333      0.33333      0.33333

             Error Count Estimates for species

                       1           2           3       Total

Rate              0.0000      0.0400      0.0200      0.0200

Priors            0.3333      0.3333      0.3333
