data blood;

input flow subject a b;

cards;

   2   1  1  1

  -1   2  1  1

   0   3  1  1

   3   4  1  1

   1   5  1  1

   2   6  1  1

  -2   7  1  1

   4   8  1  1

  -2   9  1  1

  -2  10  1  1

   2  11  1  1

  -1  12  1  1

  10   1  1  2

   8   2  1  2

  11   3  1  2

  15   4  1  2

   5   5  1  2

  12   6  1  2

  10   7  1  2

  16   8  1  2

   7   9  1  2

  10  10  1  2

   8  11  1  2

   8  12  1  2

   9   1  2  1

   6   2  2  1

   8   3  2  1

  11   4  2  1

   6   5  2  1

   9   6  2  1

   8   7  2  1

  12   8  2  1

   7   9  2  1

  10  10  2  1

  10  11  2  1

   6  12  2  1

  25   1  2  2

  21   2  2  2

  24   3  2  2

  31   4  2  2

  20   5  2  2

  27   6  2  2

  22   7  2  2

  30   8  2  2

  24   9  2  2

  28  10  2  2

  25  11  2  2

  23  12  2  2

;

run;

dm 'log;clear;output;clear;';                                                                                                           

options nodate pageno=1;                                                                                                                

proc mixed data=blood;

class subject a b;

model flow=a|b ;

repeated/subject=subject type=cs r rcorr;

run;quit;

proc mixed data=blood;

class subject a b;

model flow=a|b ;

repeated/subject=subject type=un r rcorr;

lsmeans a*b/ slice=b cl diff;

run;quit;

                              The Mixed Procedure

                               Model Information

             Data Set                     WORK.BLOOD

             Dependent Variable           flow

             Covariance Structure         Compound Symmetry

             Subject Effect               subject

             Estimation Method            REML

             Residual Variance Method     Profile

             Fixed Effects SE Method      Model-Based

             Degrees of Freedom Method    Between-Within

                            Class Level Information

              Class      Levels    Values

              subject        12    1 2 3 4 5 6 7 8 9 10 11 12

              a               2    1 2

              b               2    1 2

                                  Dimensions

                      Covariance Parameters             2

                      Columns in X                      9

                      Columns in Z                      0

                      Subjects                         12

                      Max Obs Per Subject               4

                            Number of Observations

                  Number of Observations Read              48

                  Number of Observations Used              48

                  Number of Observations Not Used           0

                                 The SAS System                                

                              The Mixed Procedure

                        Estimated R Matrix for subject 1

               Row        Col1        Col2        Col3        Col4

                 1      7.6364      5.2879      5.2879      5.2879

                 2      5.2879      7.6364      5.2879      5.2879

                 3      5.2879      5.2879      7.6364      5.2879

                 4      5.2879      5.2879      5.2879      7.6364

                  Estimated R Correlation Matrix for subject 1

               Row        Col1        Col2        Col3        Col4

                 1      1.0000      0.6925      0.6925      0.6925

                 2      0.6925      1.0000      0.6925      0.6925

                 3      0.6925      0.6925      1.0000      0.6925

                 4      0.6925      0.6925      0.6925      1.0000

                         Covariance Parameter Estimates

                        Cov Parm     Subject    Estimate

                        CS           subject      5.2879

                        Residual                  2.3485

                                Fit Statistics

                     -2 Res Log Likelihood           197.7

                     AIC (smaller is better)         201.7

                     AICC (smaller is better)        202.0

                     BIC (smaller is better)         202.7

                        Null Model Likelihood Ratio Test

                          DF    Chi-Square      Pr > ChiSq

                           1         26.55          <.0001

                         Type 3 Tests of Fixed Effects

                               Num     Den

                 Effect         DF      DF    F Value    Pr > F

                 a               1      11     675.75    <.0001

                 b               1      11     863.54    <.0001

                 a*b             1      11      62.59    <.0001

                                 The SAS System                                

                              The Mixed Procedure

                               Model Information

             Data Set                     WORK.BLOOD

             Dependent Variable           flow

             Covariance Structure         Unstructured

             Subject Effect               subject

             Estimation Method            REML

             Residual Variance Method     None

             Fixed Effects SE Method      Model-Based

             Degrees of Freedom Method    Between-Within

                            Class Level Information

              Class      Levels    Values

              subject        12    1 2 3 4 5 6 7 8 9 10 11 12

              a               2    1 2

              b               2    1 2

                                  Dimensions

                      Covariance Parameters            10

                      Columns in X                      9

                      Columns in Z                      0

                      Subjects                         12

                      Max Obs Per Subject               4

                            Number of Observations

                  Number of Observations Read              48

                  Number of Observations Used              48

                  Number of Observations Not Used           0

                               Iteration History

          Iteration    Evaluations    -2 Res Log Like       Criterion

                  0              1       224.25476467

                  1              1       179.84564795      0.00000000

                           Convergence criteria met.

                                 The SAS System                                

                              The Mixed Procedure

                        Estimated R Matrix for subject 1

               Row        Col1        Col2        Col3        Col4

                 1      4.4545      4.0000      2.7273      4.0909

                 2      4.0000     10.1818      5.2727      9.3636

                 3      2.7273      5.2727      4.0909      6.2727

                 4      4.0909      9.3636      6.2727     11.8182

                  Estimated R Correlation Matrix for subject 1

               Row        Col1        Col2        Col3        Col4

                 1      1.0000      0.5939      0.6389      0.5638

                 2      0.5939      1.0000      0.8170      0.8536

                 3      0.6389      0.8170      1.0000      0.9021

                 4      0.5638      0.8536      0.9021      1.0000

                        Covariance Parameter Estimates

                        Cov Parm    Subject    Estimate

                        UN(1,1)     subject      4.4545

                        UN(2,1)     subject      4.0000

                        UN(2,2)     subject     10.1818

                        UN(3,1)     subject      2.7273

                        UN(3,2)     subject      5.2727

                        UN(3,3)     subject      4.0909

                        UN(4,1)     subject      4.0909

                        UN(4,2)     subject      9.3636

                        UN(4,3)     subject      6.2727

                        UN(4,4)     subject     11.8182

                                Fit Statistics

                     -2 Res Log Likelihood           179.8

                     AIC (smaller is better)         199.8

                     AICC (smaller is better)        206.5

                     BIC (smaller is better)         204.7

                        Null Model Likelihood Ratio Test

                          DF    Chi-Square      Pr > ChiSq

                           9         44.41          <.0001

                                 The SAS System                                

                              The Mixed Procedure

                         Type 3 Tests of Fixed Effects

                               Num     Den

                 Effect         DF      DF    F Value    Pr > F

                 a               1      11     775.87    <.0001

                 b               1      11     524.89    <.0001

                 a*b             1      11     129.36    <.0001

                              Least Squares Means

                               Standard

   Effect   a   b   Estimate      Error     DF   t Value   Pr > |t|    Alpha

   a*b      1   1     0.5000     0.6093     11      0.82     0.4293     0.05

   a*b      1   2    10.0000     0.9211     11     10.86     <.0001     0.05

   a*b      2   1     8.5000     0.5839     11     14.56     <.0001     0.05

   a*b      2   2    25.0000     0.9924     11     25.19     <.0001     0.05

                              Least Squares Means

                     Effect   a   b      Lower       Upper

                     a*b      1   1    -0.8410      1.8410

                     a*b      1   2     7.9726     12.0274

                     a*b      2   1     7.2149      9.7851

                     a*b      2   2    22.8158     27.1842

                      Differences of Least Squares Means

          Mean 1 Mean 2              Standard

   Effect  a  b  _a  _b  Estimate     Error    DF  t Value  Pr > |t|   Alpha

   a*b     1  1  1   2    -9.5000    0.7437    11   -12.77    <.0001    0.05

   a*b     1  1  2   1    -8.0000    0.5075    11   -15.76    <.0001    0.05

   a*b     1  1  2   2   -24.5000    0.8211    11   -29.84    <.0001    0.05

   a*b     1  2  2   1     1.5000    0.5573    11     2.69    0.0210    0.05

   a*b     1  2  2   2   -15.0000    0.5222    11   -28.72    <.0001    0.05

   a*b     2  1  2   2   -16.5000    0.5294    11   -31.17    <.0001    0.05

                      Differences of Least Squares Means 95% CI
                         Mean 1  Mean 2                    
                   Effect  a  b  _a  _b     Lower       Upper

                   a*b     1  1  1   2   -11.1368     -7.8632

                   a*b     1  1  2   1    -9.1170     -6.8830

                   a*b     1  1  2   2   -26.3073    -22.6927

                   a*b     1  2  2   1     0.2733      2.7267

                   a*b     1  2  2   2   -16.1494    -13.8506

                   a*b     2  1  2   2   -17.6653    -15.3347                                 

