1. Is r and v going to be different for different observations? 


If the different observations have different numbers of observations or you use the keyword group= then you can get different covariance structures for different subjects.  


1a.  Why do we specify different observations? When I tested it out it is the same for different observations?


Suppose subject #1 has two observations, then you'll want to ask for the covariance matrix from someone with 4 observations.  Or if subjects have different times, for the spatial AR model for example, then the covariance and correlation matrices will be different for different subjects.  


2. What is the meaning of the Chi_square Statistics for the Null model, when we specify type=UN?


Testing whether HA: Var(Y_i ) = UN versus H0: Var(Y_i) = \sigma^2 Identity.  
This is for the repeated statement.  For random statement, its testing same H0, and HA is the stated random effects model.  Alternatively, for random statement, basically D=0 versus general D for the alternative.  



3. What type of model is random intercept/type=CS; ?


Same as random intercept/type=UN, because there is only one variance parameter, so CS is the same as UN here.  

If you have the RIAS model,

random intercept time / type=CS;

Now you have a dumb model, because this forces the intercept D_{11} and slope D_{22} variances to be equal.  



4. What is the difference between random intercept and repeated / type=cs; ?


No difference.  Same model.  


4a.  When I ran this in class I got identical output. You said that the df for fixed effects will be different, but I didn't find this to be the case?

For the mice data, the output is the same.  For the pain data, using coping style as a predictor, you get different df’s for the two models from SAS.  Same point estimates for the fixed effects, same se's.  Same REML log likelihood.  This difference occurs with a time-fixed covariate.  


See output at bottom.  



5. What's type= UNC, do you mean type=UN?


Sorry, I meant UNR.  This is the same as UN.  



6. What is the purpose of putting time in the repeated statement?


This is needed if there is missing data in the database.  So if the data goes

id      time    y       
1       1       y11
1       2       y12
1       3       y13
1       4       y14
2       1       y21
2       3       y23
3       1       y31
3       2       y32
etc

Then you need to put

repeated time /type=ar(1) to get the correlation structure right.  Otherwise, SAS will take the second row of subject 2, and assume that that belongs to time=2, rather than time=3.  


7.  The repeated and random statements together part gives what model?  


The AR+CS model allows for a combination covariance model.  


Y_ij  = x_{ij}'\alpha + \beta_i + \epsilon_ij, 

where \epsilon_{i} ~ AR(1)

for example.  



Example showing difference of degrees of freedom from SAS using random intercept model versus using compound symmetry covariance model with the pain data.  

proc contents data=pain.pain;run;

title 'CS';
proc mixed data=pain.pain method=reml covtest noclprint;
class id cs;
model l2paintol=cs / s;
repeated / type=cs subject=id r rcorr;
run;
title 'RI';
proc mixed data=pain.pain method=reml covtest noclprint;
class id cs;
model l2paintol=cs / s;
random intercept / type=un subject=id v vcorr;
run;
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                                      The Mixed Procedure

                                       Model Information

                     Data Set                     PAIN.PAIN
                     Dependent Variable           l2paintol
                     Covariance Structure         Compound Symmetry
                     Subject Effect               id
                     Estimation Method            REML
                     Residual Variance Method     Profile
                     Fixed Effects SE Method      Model-Based
                     Degrees of Freedom Method    Between-Within


                                          Dimensions

                              Covariance Parameters             2
                              Columns in X                      3
                              Columns in Z                      0
                              Subjects                         64
                              Max Obs Per Subject               4
                              Observations Used               245
                              Observations Not Used            11
                              Total Observations              256


                                       Iteration History

                  Iteration    Evaluations    -2 Res Log Like       Criterion

                          0              1       738.56742596
                          1              2       590.70334672      0.00000093
                          2              1       590.70327993      0.00000000


                                   Convergence criteria met.


                                   Estimated R Matrix for id 1

                       Row        Col1        Col2        Col3        Col4

                         1      1.1906      0.8329      0.8329      0.8329
                         2      0.8329      1.1906      0.8329      0.8329
                         3      0.8329      0.8329      1.1906      0.8329
                         4      0.8329      0.8329      0.8329      1.1906
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                                      The Mixed Procedure

                             Estimated R Correlation Matrix for id 1

                       Row        Col1        Col2        Col3        Col4

                         1      1.0000      0.6996      0.6996      0.6996
                         2      0.6996      1.0000      0.6996      0.6996
                         3      0.6996      0.6996      1.0000      0.6996
                         4      0.6996      0.6996      0.6996      1.0000


                                 Covariance Parameter Estimates

                                                   Standard         Z
               Cov Parm     Subject    Estimate       Error     Value        Pr Z

               CS           id           0.8329      0.1672      4.98      <.0001
               Residual                  0.3577     0.03758      9.52      <.0001


                                        Fit Statistics

                             -2 Res Log Likelihood           590.7
                             AIC (smaller is better)         594.7
                             AICC (smaller is better)        594.8
                             BIC (smaller is better)         599.0


                                Null Model Likelihood Ratio Test

                                  DF    Chi-Square      Pr > ChiSq

                                   1        147.86          <.0001


                                   Solution for Fixed Effects

                      coping                    Standard
         Effect       style         Estimate       Error      DF    t Value    Pr > |t|

         Intercept                    4.9907      0.1703      62      29.30      <.0001
         cs           attender       -0.4552      0.2411      62      -1.89      0.0638
         cs           distracter           0           .       .        .         .


                                 Type 3 Tests of Fixed Effects

                                       Num     Den
                         Effect         DF      DF    F Value    Pr > F

                         cs              1      62       3.56    0.0638

                                              RI          13:01 Thursday, February 10, 2005  11

                                      The Mixed Procedure

                                       Model Information

                     Data Set                     PAIN.PAIN
                     Dependent Variable           l2paintol
                     Covariance Structure         Unstructured
                     Subject Effect               id
                     Estimation Method            REML
                     Residual Variance Method     Profile
                     Fixed Effects SE Method      Model-Based
                     Degrees of Freedom Method    Containment


                                          Dimensions

                              Covariance Parameters             2
                              Columns in X                      3
                              Columns in Z Per Subject          1
                              Subjects                         64
                              Max Obs Per Subject               4
                              Observations Used               245
                              Observations Not Used            11
                              Total Observations              256


                                       Iteration History

                  Iteration    Evaluations    -2 Res Log Like       Criterion

                          0              1       738.56742596
                          1              2       590.70334672      0.00000093
                          2              1       590.70327993      0.00000000


                                   Convergence criteria met.


                                   Estimated V Matrix for id 1

                       Row        Col1        Col2        Col3        Col4

                         1      1.1906      0.8329      0.8329      0.8329
                         2      0.8329      1.1906      0.8329      0.8329
                         3      0.8329      0.8329      1.1906      0.8329
                         4      0.8329      0.8329      0.8329      1.1906
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                                      The Mixed Procedure

                             Estimated V Correlation Matrix for id 1

                       Row        Col1        Col2        Col3        Col4

                         1      1.0000      0.6996      0.6996      0.6996
                         2      0.6996      1.0000      0.6996      0.6996
                         3      0.6996      0.6996      1.0000      0.6996
                         4      0.6996      0.6996      0.6996      1.0000


                                 Covariance Parameter Estimates

                                                   Standard         Z
               Cov Parm     Subject    Estimate       Error     Value        Pr Z

               UN(1,1)      id           0.8329      0.1672      4.98      <.0001
               Residual                  0.3577     0.03758      9.52      <.0001


                                        Fit Statistics

                             -2 Res Log Likelihood           590.7
                             AIC (smaller is better)         594.7
                             AICC (smaller is better)        594.8
                             BIC (smaller is better)         599.0


                                Null Model Likelihood Ratio Test

                                  DF    Chi-Square      Pr > ChiSq

                                   1        147.86          <.0001


                                   Solution for Fixed Effects

                      coping                    Standard
         Effect       style         Estimate       Error      DF    t Value    Pr > |t|

         Intercept                    4.9907      0.1703      62      29.30      <.0001
         cs           attender       -0.4552      0.2411     181      -1.89      0.0607
         cs           distracter           0           .       .        .         .


                                 Type 3 Tests of Fixed Effects

                                       Num     Den
                         Effect         DF      DF    F Value    Pr > F

                         cs              1     181       3.56    0.0607


