data maternal;

input group a b c;

cards;
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run;

proc glm;

class group;

model a b c=group/nouni;

means group;

manova h=group intercept m=(1 -1 0,0 1 -1)/printe printh;

manova h=group m=(1 1 1)/printe printh;

run;

quit;

-------------------------------------------------------------------------------------------- The GLM Procedure

   Class Level Information

Class         Levels    Values

group              2    1 2

Number of Observations Read          13

Number of Observations Used          13

Level of     -------------a------------  -------------b------------  -------------c------------

group     N          Mean       Std Dev          Mean       Std Dev          Mean       Std Dev

1         8    18.0000000    1.85164020    20.0000000    1.51185789    19.7500000    1.28173989

2         5    13.8000000    1.30384048    15.2000000    1.30384048    14.2000000    1.92353841

Multivariate Analysis of Variance

         M Matrix Describing Transformed Variables

                      a                 b                 c

MVAR1                 1                -1                 0

MVAR2                 0                 1                -1

          E = Error SSCP Matrix

                  MVAR1             MVAR2

MVAR1              29.2               -17

MVAR2               -17              41.5

                 Partial Correlation Coefficients from the Error SSCP Matrix of the

                   Variables Defined by the Specified Transformation / Prob > |r|

DF = 11          MVAR1          MVAR2

MVAR1         1.000000      -0.488353

                               0.1072

MVAR2        -0.488353       1.000000

                0.1072

   H = Type III SSCP Matrix for group

                  MVAR1             MVAR2

MVAR1      1.1076923077      1.3846153846

MVAR2      1.3846153846      1.7307692308

Characteristic Roots and Vectors of: E Inverse * H, where

            H = Type III SSCP Matrix for group

                  E = Error SSCP Matrix

     Variables have been transformed by the M Matrix

Characteristic               Characteristic Vector  V'EV=1

          Root    Percent           MVAR1           MVAR2

    0.15559668     100.00      0.18143270      0.15468764

    0.00000000       0.00      0.10979072     -0.08783258

MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall group Effect

                 on the Variables Defined by the M Matrix Transformation

                           H = Type III SSCP Matrix for group

                                  E = Error SSCP Matrix

                                    S=1    M=0    N=4

Statistic                        Value    F Value    Num DF    Den DF    Pr > F

Wilks' Lambda               0.86535382       0.78         2        10    0.4853

Pillai's Trace              0.13464618       0.78         2        10    0.4853

Hotelling-Lawley Trace      0.15559668       0.78         2        10    0.4853

Roy's Greatest Root         0.15559668       0.78         2        10    0.4853

 H = Type III SSCP Matrix for Intercept

                  MVAR1             MVAR2

MVAR1      35.569230769      -13.07692308

MVAR2      -13.07692308      4.8076923077

Characteristic Roots and Vectors of: E Inverse * H, where

          H = Type III SSCP Matrix for Intercept

                  E = Error SSCP Matrix

     Variables have been transformed by the M Matrix

Characteristic               Characteristic Vector  V'EV=1

          Root    Percent           MVAR1           MVAR2

    1.26993098     100.00      0.20216162      0.03592860

    0.00000000       0.00      0.06405079      0.17421814

MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall Intercept Effect

                   on the Variables Defined by the M Matrix Transformation

                           H = Type III SSCP Matrix for Intercept

                                    E = Error SSCP Matrix

                                      S=1    M=0    N=4

Statistic                        Value    F Value    Num DF    Den DF    Pr > F

Wilks' Lambda               0.44054203       6.35         2        10    0.0166

Pillai's Trace              0.55945797       6.35         2        10    0.0166

Hotelling-Lawley Trace      1.26993098       6.35         2        10    0.0166

Roy's Greatest Root         1.26993098       6.35         2        10    0.0166

         M Matrix Describing Transformed Variables

                      a                 b                 c

MVAR1                 1                 1                 1

 E = Error SSCP Matrix

                  MVAR1

MVAR1             132.3

H = Type III SSCP Matrix for group

                  MVAR1

MVAR1      651.39230769

Characteristic Roots and Vectors of: E Inverse * H, where

            H = Type III SSCP Matrix for group

                  E = Error SSCP Matrix

     Variables have been transformed by the M Matrix

Characteristic               Characteristic Vector  V'EV=1

          Root    Percent           MVAR1

    4.92360021     100.00      0.08694009

MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall group Effect

                 on the Variables Defined by the M Matrix Transformation

                           H = Type III SSCP Matrix for group

                                  E = Error SSCP Matrix

                                 S=1    M=-0.5    N=4.5

Statistic                        Value    F Value    Num DF    Den DF    Pr > F

Wilks' Lambda               0.16881625      54.16         1        11    <.0001

Pillai's Trace              0.83118375      54.16         1        11    <.0001

Hotelling-Lawley Trace      4.92360021      54.16         1        11    <.0001

Roy's Greatest Root         4.92360021      54.16         1        11    <.0001
