Section 8.7: LDA on wine.train
*** Discriminant Analysis ***

Call:

discrim(structure(.Data = class ~ Alcohol + MalicAcid + Ash + AlcAsh + Mg + Phenols + Flav + NonFlavPhenols + Proa + Color + Hue + OD + Proline,


class = "formula"), data = wine.train, family = Classical(cov.structure = "homoscedastic"), na.action = na.omit, prior = "proportional")

Group means:

            Alcohol MalicAcid      Ash   AlcAsh        Mg  Phenols      Flav NonFlavPhenols     Proa    Color       Hue       OD   Proline  N 

    Barolo 13.73763  1.933684 2.493684 17.00526 108.50000 2.845263 2.9697368      0.3050000 1.864474 5.554474 1.0831579 3.101579 1114.2105 38

Grignolino 12.27739  1.976957 2.281739 20.69565  94.73913 2.250435 2.1556522      0.3641304 1.721522 3.163043 1.0730435 2.838696  523.9348 46

   Barbera 13.15059  3.458235 2.448235 21.44118  98.17647 1.725882 0.7864706      0.4561765 1.137059 7.417059 0.6985294 1.687941  620.2941 34

              Priors 

    Barolo 0.3220339

Grignolino 0.3898305

   Barbera 0.2881356

Covariance Structure: homoscedastic 

                 Alcohol MalicAcid       Ash    AlcAsh        Mg   Phenols      Flav NonFlavPhenols      Proa     Color       Hue        OD 

       Alcohol   0.26878  -0.01035 -0.022338  -0.06943    0.0907   0.02940  0.024984       0.001931  0.034031   0.32175 -0.004165 -0.007883

     MalicAcid             0.81738  0.047598   0.50124   -0.5880  -0.02493 -0.025024       0.016110  0.001270  -0.26788 -0.025687  0.050818

           Ash                      0.071106   0.52256    1.0391   0.01475  0.027103       0.008402  0.001176   0.00179 -0.001745  0.006639

        AlcAsh                                 8.29496    7.9244   0.06246  0.132714       0.075619 -0.024491  -0.01173 -0.035261  0.126507

            Mg                                          201.5244   0.84330  0.979252      -0.446196  1.090791   1.24895  0.251699  0.097450

       Phenols                                                     0.20239  0.164497      -0.008299  0.090647   0.23574  0.001090  0.056811

          Flav                                                              0.282626      -0.011216  0.103163   0.33312 -0.005925  0.047929

NonFlavPhenols                                                                             0.013541 -0.006119  -0.00227  0.001229 -0.009379

          Proa                                                                                       0.210327   0.23595 -0.007987  0.034584

         Color                                                                                                  2.63311 -0.060285 -0.083137

           Hue                                                                                                           0.024016 -0.002791

            OD                                                                                                                     0.148610

       Proline                                                                                                                             

                 Proline 

       Alcohol     14.06

     MalicAcid    -32.18

           Ash     -3.07

        AlcAsh    -18.84

            Mg    618.89

       Phenols     14.64

          Flav      8.48

NonFlavPhenols     -2.73

          Proa      8.11

         Color     80.97

           Hue      3.22

            OD     -7.92

       Proline  30144.99

Constants:

    Barolo Grignolino   Barbera 

 -560.5063  -451.3759 -466.8459

Linear Coefficients:

                  Barolo Grignolino   Barbera 

       Alcohol  61.77141   55.81702  57.39700

     MalicAcid  -0.09633   -0.55647   1.80969

           Ash  65.32271   50.20643  56.27329

        AlcAsh  -1.86694   -0.46017  -0.70623

            Mg   0.14069    0.15299   0.18684

       Phenols  -7.16427   -5.40369  -0.79117

          Flav   4.97180    2.46965  -6.52821

NonFlavPhenols   5.31860    6.07512  -0.51162

          Proa   0.29518    2.36893  -0.51830

         Color  -4.61924   -4.28699  -2.08260

           Hue  45.18302   47.24210  36.09050

            OD  23.86515   20.21549  14.02103

       Proline   0.02699    0.00607   0.00493

Tests for Homogeneity of Covariances:

      Statistic  df Pr 

Box.M  636.3175 182  0

adj.M  535.4078 182  0

Tests for the Equality of Means:

Group Variable: class 

                       Statistics      F df1 df2 Pr 

          Wilks Lambda      0.017 52.183  26 206  0

          Pillai Trace      1.722 49.465  26 208  0

Hotelling-Lawley Trace     14.024 55.016  26 204  0

     Roy Greatest Root      9.588 76.707  13 104  0

* Tests assume covariance homoscedasticity.

  F Statistic for Wilks' Lambda is exact.

  F Statistic for Roy's Greatest Root is an upper bound.

Hotelling's T Squared for Differences in Means Between Each Group:

                          F df1 df2 Pr 

 Barolo-Grignolino 43.20014  13 103  0

    Barolo-Barbera 75.75208  13 103  0

Grignolino-Barbera 50.35056  13 103  0

95% Simultaneous Confidence Intervals Using the Sidak Method:

                                   Estimate Std.Error Lower Bound Upper Bound      

  Barolo.Alcohol-Grignoln.Alcohol    1.4600    0.1140      1.1300       1.800 ****

Barolo.MalicAcd-Grignoln.MalicAcd   -0.0433    0.1980     -0.6270       0.541     

          Barolo.Ash-Grignoln.Ash    0.2120    0.0585      0.0397       0.384 ****

    Barolo.AlcAsh-Grignoln.AlcAsh   -3.6900    0.6310     -5.5500      -1.830 ****

            Barolo.Mg-Grignoln.Mg   13.8000    3.1100      4.5900      22.900 ****

  Barolo.Phenols-Grignoln.Phenols    0.5950    0.0986      0.3040       0.885 ****

        Barolo.Flav-Grignoln.Flav    0.8140    0.1170      0.4710       1.160 ****

Barolo.NnFlvPhn-Grignoln.NnFlvPhn   -0.0591    0.0255     -0.1340       0.016     

        Barolo.Proa-Grignoln.Proa    0.1430    0.1010     -0.1530       0.439     

      Barolo.Color-Grignoln.Color    2.3900    0.3560      1.3400       3.440 ****

          Barolo.Hue-Grignoln.Hue    0.0101    0.0340     -0.0900       0.110     

            Barolo.OD-Grignoln.OD    0.2630    0.0845      0.0139       0.512 ****

  Barolo.Proline-Grignoln.Proline  590.0000   38.1000    478.0000     702.000 ****

(critical point: 2.946 )

                                  Estimate Std.Error Lower Bound Upper Bound      

  Barolo.Alcohol-Barbera.Alcohol    0.5870    0.1220       0.226      0.9480 ****

Barolo.MalicAcd-Barbera.MalicAcd   -1.5200    0.2130      -2.150     -0.8960 ****

          Barolo.Ash-Barbera.Ash    0.0454    0.0629      -0.140      0.2310     

    Barolo.AlcAsh-Barbera.AlcAsh   -4.4400    0.6800      -6.440     -2.4300 ****

            Barolo.Mg-Barbera.Mg   10.3000    3.3500       0.451     20.2000 ****

  Barolo.Phenols-Barbera.Phenols    1.1200    0.1060       0.807      1.4300 ****

        Barolo.Flav-Barbera.Flav    2.1800    0.1250       1.810      2.5500 ****

Barolo.NnFlvPhn-Barbera.NnFlvPhn   -0.1510    0.0275      -0.232     -0.0702 ****

        Barolo.Proa-Barbera.Proa    0.7270    0.1080       0.408      1.0500 ****

      Barolo.Color-Barbera.Color   -1.8600    0.3830      -2.990     -0.7340 ****

          Barolo.Hue-Barbera.Hue    0.3850    0.0366       0.277      0.4920 ****

            Barolo.OD-Barbera.OD    1.4100    0.0910       1.150      1.6800 ****

  Barolo.Proline-Barbera.Proline  494.0000   41.0000     373.000    615.0000 ****

(critical point: 2.946 )

                                   Estimate Std.Error Lower Bound Upper Bound      

  Grignoln.Alcohol-Barbera.Alcohol   -0.873    0.1170      -1.220     -0.5280 ****

Grignoln.MalicAcd-Barbera.MalicAcd   -1.480    0.2040      -2.080     -0.8790 ****

          Grignoln.Ash-Barbera.Ash   -0.166    0.0603      -0.344      0.0112     

    Grignoln.AlcAsh-Barbera.AlcAsh   -0.746    0.6510      -2.660      1.1700     

            Grignoln.Mg-Barbera.Mg   -3.440    3.2100     -12.900      6.0200     

  Grignoln.Phenols-Barbera.Phenols    0.525    0.1020       0.225      0.8240 ****

        Grignoln.Flav-Barbera.Flav    1.370    0.1200       1.010      1.7200 ****

Grignoln.NnFlvPhn-Barbera.NnFlvPhn   -0.092    0.0263      -0.170     -0.0145 ****

        Grignoln.Proa-Barbera.Proa    0.584    0.1040       0.279      0.8900 ****

      Grignoln.Color-Barbera.Color   -4.250    0.3670      -5.340     -3.1700 ****

          Grignoln.Hue-Barbera.Hue    0.375    0.0350       0.271      0.4780 ****

            Grignoln.OD-Barbera.OD    1.150    0.0872       0.894      1.4100 ****

  Grignoln.Proline-Barbera.Proline  -96.400   39.3000    -212.000     19.3000     

(critical point: 2.946 )

* Intervals excluding 0 are flagged by '****'

Mahalanobis Distance:

             Barolo Grignolino  Barbera 

    Barolo  0.00000   30.13193 61.27291

Grignolino             0.00000 37.38191

   Barbera                      0.00000

Kolmogorov-Smirnov Test for Normality:

               Statistic Probability 

       Alcohol 0.0760012   0.5031329

     MalicAcid 0.0773037   0.4810473

           Ash 0.0469537   0.9571520

        AlcAsh 0.0638150   0.7225102

            Mg 0.0766236   0.4925229

       Phenols 0.0508583   0.9203221

          Flav 0.0629924   0.7372323

NonFlavPhenols 0.0489629   0.9398422

          Proa 0.0504604   0.9246723

         Color 0.1043128   0.1533156

           Hue 0.0999953   0.1887237

            OD 0.0850953   0.3599721

       Proline 0.0426420   0.9827734

Plug-in classification table:

           Barolo Grignolino Barbera     Error Posterior.Error 

    Barolo     38          0       0 0.0000000       0.0015012

Grignolino      0         45       1 0.0217391       0.0273154

   Barbera      0          0      34 0.0000000      -0.0256328

   Overall                           0.0084746       0.0037461

(from=rows,to=columns)

Rule Mean Square Error: 0.0136689 

(conditioned on the training data)

Cross-validation table:

           Barolo Grignolino Barbera     Error Posterior.Error 

    Barolo     38          0       0 0.0000000       0.0039575

Grignolino      0         43       3 0.0652174       0.0680624

   Barbera      0          0      34 0.0000000      -0.0666946

   Overall                           0.0254237       0.0085902

(from=rows,to=columns)

