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                     -----Alphabetic List of Variables and Attributes-----

            #    Variable     Type    Len    Pos    Format    Label

           ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

            6    age          Num       8     16              age in years

            3    cs           Char     10     48    $10.      coping style

            5    gender       Char      6     71    $6.

            1    id           Num       8      0

            9    l2paintol    Num       8     40

            8    paintol      Num       8     32              Pain Tolerance

            2    ses          Num       8      8              socioeconomic status

           10    tmt          Char      8     77              Time Varying Treatment

            4    treatment    Char     13     58    $13.

            7    trial        Num       8     24

                                   -----Sort Information-----

                                    Sortedby:      id trial

TITLE1 'cs';

proc mixed method=ml data=painlong covtest;

class id cs;

model l2paintol = cs / s;

random intercept / sub=id type=un;

estimate 'A' intercept 1 cs 1 0 ;

estimate 'D' intercept 1 cs 0 1 ;

estimate 'D-A' cs -1 1 / cl;

estimate 'D-A' cs -1 0 / cl;  *WRONG!;
run;

method=ml

used when trying to figure out the fixed effects

covtest


standard errors of covariance parameters

class


tell SAS which variables are categorical
model


give the response and predictors


/s

request parameter estimates

estimate

request linear combinations of the parameters
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                                        The Mixed Procedure

                                         Model Information

                       Data Set                     WORK.PAINLONG

                       Dependent Variable           l2paintol

                       Covariance Structure         Unstructured

                       Subject Effect               id

                       Estimation Method            ML

                       Residual Variance Method     Profile

                       Fixed Effects SE Method      Model-Based

                       Degrees of Freedom Method    Containment

Response variable, covariance of random effects, subject indicator variable, estimation method is Maximum Likelihood

                                      Class Level Information

                         Class    Levels    Values

                         id           64    1 2 3 4 5 6 7 8 9 10 11 12 13

                                            14 15 16 17 18 19 20 21 22 23

                                            24 25 26 27 28 29 30 31 32 33

                                            34 35 36 37 38 39 40 41 42 43

                                            44 45 46 47 48 49 50 51 52 53

                                            54 55 56 57 58 59 60 61 62 63

                                            64

                         cs            2    attender distracter

Indicates the levels of all the categorical covariates that SAS knows about.  

                                            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

2 covariance parameters 

3 predictors (one of which is collinear with the other two)

1 random effect (columns in Z)

64 subjects with up to 4 obs per subject.

245 observations and 11 observations missing some information.  

                                         Iteration History

                    Iteration    Evaluations        -2 Log Like       Criterion

                            0              1       732.94261112

                            1              2       587.27143993      0.00000062

                            2              1       587.27139706      0.00000000

                                     Convergence criteria met.

Information about the iterative calculations, and that SAS thinks it found a maximum of the likelihood.  

                                   Covariance Parameter Estimates

                                                     Standard         Z

                 Cov Parm     Subject    Estimate       Error     Value        Pr Z

                 UN(1,1)      id           0.8039      0.1594      5.04      <.0001

                 Residual                  0.3577     0.03758      9.52      <.0001

Covariance Parameter estimates.  The first is what I call ‘D’, the variance of the random intercepts and the second is the residual variance ‘2’.  Both have standard errors much lower than the estimate.  

                                          Fit Statistics

                               -2 Log Likelihood               587.3

                               AIC (smaller is better)         595.3

                               AICC (smaller is better)        595.4

                               BIC (smaller is better)         603.9

Goodness of fit statistics.  We usually look at the first two and the last, when selected covariance models.  There is a separate calculation when trying to select fixed effects, requiring a different keyword.  
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                                        The Mixed Procedure

                                  Null Model Likelihood Ratio Test

                                    DF    Chi-Square      Pr > ChiSq

                                     1        145.67          <.0001

Test of the covariance model versus the model of independent observations with constant variance.  This is essentially always wildly significant for longitudinal data.  
                                     Solution for Fixed Effects

                        coping                    Standard

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

           Intercept                    4.9908      0.1676      62      29.77      <.0001

           cs           attender       -0.4556      0.2373     181      -1.92      0.0565

           cs           distracter           0           .       .        .         .

Parameter estimates, SAS-style.  Puts in all levels of the categorical (class) variables.  The level chosen as the reference level is forced to be zero.  

                                   Type 3 Tests of Fixed Effects

                                         Num     Den

                           Effect         DF      DF    F Value    Pr > F

                           cs              1     181       3.69    0.0565

Test for the cs parameter to be equal to zero.  The p-value is the same in the previous table.  The F statistic has 1 numerator df, and the statistic is the square of the t value in the previous table.  
                                             Estimates

                        Standard

   Label    Estimate       Error      DF    t Value    Pr > |t|     Alpha       Lower       Upper

   A          4.5352      0.1680     181      26.99      <.0001      0.05      4.2037      4.8667

   D          4.9908      0.1676     181      29.77      <.0001      0.05      4.6600      5.3216

   D-A        0.4556      0.2373     181       1.92      0.0565      0.05    -0.01269      0.9240
   D-A       Non-est           .       .        .         .             .           .           .

The various estimate statements that we requested.  The first two are the means of the two groups, the third is the difference distracters minus attenders.  Two of these three are already in the output, the first line is the only new one.  The last line came from an invalid request of an ‘inestimable’ function. 
Interaction model with many estimate and a few contrast statements.

TITLE1 'cs*tmt + all estimates of interest';

proc mixed method=reml covtest cl;

class id cs tmt;

model l2paintol=cs tmt cs*tmt /  s cl;

repeated / type=cs subject=id;

* 8 means;

estimate 'AB' intercept 1 cs 1 0 tmt 0 0 0 1 cs*tmt 0 0 0 1  ;

estimate 'DB' intercept 1 cs 0 1 tmt 0 0 0 1 cs*tmt 0 0 0 0 0 0 0 1  ;

estimate 'AA' intercept 1 cs 1 0 tmt 1 0 0 0 cs*tmt 1  ;

estimate 'AD' intercept 1 cs 1 0 tmt 0 1 0 0 cs*tmt 0 1  ;

estimate 'AN' intercept 1 cs 1 0 tmt 0 0 1 0 cs*tmt 0 0 1  ;

estimate 'DA' intercept 1 cs 0 1 tmt 1 0 0 0 cs*tmt 0 0 0 0 1  ;

estimate 'DD' intercept 1 cs 0 1 tmt 0 1 0 0 cs*tmt 0 0 0 0 0 1  ;

estimate 'DN' intercept 1 cs 0 1 tmt 0 0 1 0 cs*tmt 0 0 0 0 0 0 1  ;

* all 3 pairwise comparisons among 3 tmt effects for attenders;

estimate 'tmt D - A | A' tmt -1 1 0 0 cs*tmt -1 1 0 0 0 0 0 0  ;

estimate 'tmt D - N | A' tmt 0 1 -1 0 cs*tmt 0 1 -1 0 0 0 0 0  ;

estimate 'tmt A - N | A' tmt 1 0 -1 0 cs*tmt 1 0 -1 0 0 0 0 0  ;

*three treatment effects for attenders;

estimate 'tmt A - B | A' tmt 1 0 0 -1 cs*tmt 1 0 0 -1 0 0 0 0  ;

estimate 'tmt D - B | A' tmt 0 1 0 -1 cs*tmt 0 1 0 -1 0 0 0 0  ;

estimate 'tmt N - B | A' tmt 0 0 1 -1 cs*tmt 0 0 1 -1 0 0 0 0  ;

* all 3 pairwise comparisons among 3 tmt effects for distracters;

estimate 'tmt D - A | D' tmt -1 1 0 0 cs*tmt 0 0 0 0 -1 1 0 0  ;

estimate 'tmt D - N | D' tmt 0 1 -1 0 cs*tmt 0 0 0 0 0 1 -1 0  ;

estimate 'tmt A - N | D' tmt 1 0 -1 0 cs*tmt 0 0 0 0 1 0 -1 0  ;

*three treatment effects for distracters;

estimate 'tmt A - B | D' tmt 1 0 0 -1 cs*tmt 0 0 0 0 1 0 0 -1  ;

estimate 'tmt D - B | D' tmt 0 1 0 -1 cs*tmt 0 0 0 0 0 1 0 -1  ;

estimate 'tmt N - B | D' tmt 0 0 1 -1 cs*tmt 0 0 0 0 0 0 1 -1  ;

contrast 'H0: no tmt effect for distracters' tmt 1 0 0 -1 cs*tmt 0 0 0 0 1 0 0 -1 ,

 tmt 0 1 0 -1 cs*tmt 0 0 0 0 0 1 0 -1 , tmt 0 0 1 -1 cs*tmt 0 0 0 0 0 0 1 -1  ;

contrast 'H0: all tmt effects equal for distracters' tmt -1 1 0 0 cs*tmt 0 0 0 0 -1 1 0 0  , tmt 0 1 -1 0 cs*tmt 0 0 0 0 0 1 -1 0 , tmt 1 0 -1 0 cs*tmt 0 0 0 0 1 0 -1 0  ;

run;

Contrast statements allow us to test jointly that a number of effects are equal to zero.  These test three and two effects respectively.  Notice the large number of estimate statements.  This is typically necessary when you (a) have a lot of grouping variables and especially interactions, or (b) wish to plot results over time, and evaluate many means for various combinations of the parameters over time.  
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                                         Model Information

                       Data Set                     WORK.PAINLONG

                       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

Note change to compound symmetry and repeated statement and REML estimation.  Its REML because this is the last model I fit to this data when drawing conclusions.  
                                      Class Level Information

                         Class    Levels    Values

                         tmt           4    attend distract no direct

                                            zbaseline

TMT is new, others were edited out of output.  There are four levels.  
                                         Iteration History

                    Iteration    Evaluations    -2 Res Log Like       Criterion

                            0              1       724.86895764

                            1              2       581.94854532      0.00000950

                            2              1       581.94784552      0.00000000

                                     Convergence criteria met.

These models do not cause SAS problems with this data set.  Convergence is fine.  
                                   Covariance Parameter Estimates

                                    Standard         Z

Cov Parm     Subject    Estimate       Error     Value        Pr Z     Alpha       Lower       Upper

CS           id           0.7937      0.1598      4.97      <.0001      0.05      0.4806      1.1069

Residual                  0.3432     0.03667      9.36      <.0001      0.05      0.2813      0.4282

Parameters are not a whole lot different from the previous model, even though the fixed effects have additional predictors now.  CS is the random effects variance ‘D’.  
                                    Solution for Fixed Effects

	
	coping
	
	
	Standard
	
	
	
	
	
	

	Effect
	style
	tmt
	Estimate
	Error
	DF
	t Value
	Pr > |t|
	Alpha
	Lower
	Upper

	
	
	
	
	
	
	
	
	
	
	

	Intercept
	
	5.0106
	0.1692
	62
	29.62
	<.0001
	0.05
	4.6724
	5.3488

	cs
	attender
	
	-0.478
	0.2393
	62
	-2
	0.0502
	0.05
	-0.9565
	0.000413

	cs
	distracter
	
	0
	.
	.
	.
	.
	.
	.
	.

	tmt
	
	A
	-0.3518
	0.2116
	55
	-1.66
	0.1021
	0.05
	-0.7758
	0.07231

	tmt
	
	D
	0.5761
	0.2019
	55
	2.85
	0.0061
	0.05
	0.1715
	0.9806

	tmt
	
	N
	-0.4818
	0.2154
	55
	-2.24
	0.0294
	0.05
	-0.9136
	-0.05012

	tmt
	
	B
	0
	.
	.
	.
	.
	.
	.
	.

	cs*tmt
	attender
	A
	0.4599
	0.2993
	55
	1.54
	0.13
	0.05
	-0.1398
	1.0597

	cs*tmt
	attender
	D
	-0.5371
	0.2924
	55
	-1.84
	0.0717
	0.05
	-1.1232
	0.04895

	cs*tmt
	attender
	N
	0.3736
	0.3027
	55
	1.23
	0.2223
	0.05
	-0.2329
	0.9802

	cs*tmt
	attender
	B
	0
	.
	.
	.
	.
	.
	.
	.

	cs*tmt
	distracter
	A
	0
	.
	.
	.
	.
	.
	.
	.

	cs*tmt
	distracter
	D
	0
	.
	.
	.
	.
	.
	.
	.

	cs*tmt
	distracter
	N
	0
	.
	.
	.
	.
	.
	.
	.

	cs*tmt
	distracter
	B
	0
	.
	.
	.
	.
	.
	.
	.


Table has been reformatted from the SAS output, but contains the exact same information and numbers.  

CS*TMT is the difference between attenders and distracters, and is not particularly of interest.  The tmt effects are the distracter group tmt effects.  Need contrast statements to identify parameters and tests of interest.  
                                   Type 3 Tests of Fixed Effects

                                         Num     Den

                           Effect         DF      DF    F Value    Pr > F

                           cs              1     175       2.58    0.1098

                           tmt             3     175       2.99    0.0323

                           cs*tmt          3     175       2.44    0.0658

When there is an interaction with x in the model, only the test of that interaction can be trusted in this output.  Here even the interaction is probably not of interest.  


                                             Estimates

                                             Standard

                Label            Estimate       Error      DF    t Value    Pr > |t|

                AB                 4.5326      0.1693     175      26.77      <.0001

                DB                 5.0106      0.1692     175      29.62      <.0001

                AA                 4.6408      0.2573     175      18.03      <.0001

                AD                 4.5715      0.2573     175      17.77      <.0001

                AN                 4.4244      0.2576     175      17.18      <.0001

                DA                 4.6589      0.2573     175      18.11      <.0001

                DD                 5.5867      0.2493     175      22.41      <.0001

                DN                 4.5288      0.2584     175      17.53      <.0001

                tmt D - A | A    -0.06924      0.2977     175      -0.23      0.8164

                tmt D - N | A      0.1472      0.2984     175       0.49      0.6225

                tmt A - N | A      0.2164      0.2984     175       0.73      0.4693

                tmt A - B | A      0.1082      0.2116     175       0.51      0.6098

                tmt D - B | A     0.03895      0.2116     175       0.18      0.8542

                tmt N - B | A     -0.1082      0.2126     175      -0.51      0.6114

                tmt D - A | D      0.9278      0.2909     175       3.19      0.0017

                tmt D - N | D      1.0579      0.2934     175       3.61      0.0004

                tmt A - N | D      0.1301      0.3002     175       0.43      0.6653

                tmt A - B | D     -0.3518      0.2116     175      -1.66      0.0982

                tmt D - B | D      0.5761      0.2019     175       2.85      0.0048

                tmt N - B | D     -0.4818      0.2154     175      -2.24      0.0266

Estimates of the means (8), differences among treatment effects for attenders (3), treatment effects for attenders (3), differences among treatment effects for distracters (3) and treatment effects for distracters (3).  
                                             Contrasts

                                                         Num     Den

           Label                                          DF      DF    F Value    Pr > F

           H0: no tmt effect for distracters               3     175       5.36    0.0015

           H0: all tmt effects equal for distracters       2     175       7.92    0.0005
Tests of the no tmt effects for distracters, and of the differences “tmt D - A | D , tmt D - N | D , tmt A - N | D” for distracters.  
TITLE1 'cs tmt cs*tmt age ses gender';

proc mixed method=ml data=painlong covtest;

class id cs tmt gender;

model l2paintol = cs tmt cs*tmt age ses gender/ s;

random intercept / sub=id type=un;

estimate '9yr dd ses 100 gender f' intercept 1 cs 0 1 tmt 0 1 0 0 



cs*tmt 0 0 0 0 0 1 0 0 age 9 ses 100 gender 1 0;

contrast 'three vars' age 9, ses 70, gender 1 -1;

contrast 'three vars' age 1, ses 1, gender 1 -1;

lsmeans cs;

run;
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                                        The Mixed Procedure

                                                     Standard         Z

                 Cov Parm     Subject    Estimate       Error     Value        Pr Z

                 UN(1,1)      id           0.6562      0.1346      4.88      <.0001

                 Residual                  0.2986     0.03225      9.26      <.0001

The variances decreased a lot from the previous model.  Some covariate explained away some of the variances!  Log likelihood is way better as well.  
                                          Fit Statistics

                               -2 Log Likelihood               515.3

                               AIC (smaller is better)         541.3

                               AICC (smaller is better)        543.0

                               BIC (smaller is better)         568.8

                                    Solution for Fixed Effects

                            Time

               coping       Varying                         Standard

   Effect      style        Treatment   gender   Estimate      Error     DF   t Value   Pr > |t|

   age                                             0.2933     0.2041    166      1.44     0.1526

   ses                                           -0.03372    0.01340    166     -2.52     0.0128

   gender                               female     0.5261     0.2390    166      2.20     0.0291

   gender                               male            0          .      .       .        .

I deleted the output except for the new variables.  Ses and gender are significant predictors of pain tolerance.  SES, the higher the ses, the lower the pain tolerance, and females have higher pain tolerance.  Age isn’t significant, but the age range in this data set is so low that there probably isn’t much power.  Notice in the 3 comparable F tests below that the p-values are the same as in this table.  They are testing the same thing.  

                                   Type 3 Tests of Fixed Effects

                                         Num     Den

                           Effect         DF      DF    F Value    Pr > F

                           cs              1     166       3.57    0.0607

                           tmt             3     166       3.74    0.0123

                           cs*tmt          3     166       1.43    0.2359

                           age             1     166       2.07    0.1526

                           ses             1     166       6.33    0.0128

                           gender          1     166       4.85    0.0291

                                             Estimates

                                                  Standard

           Label                      Estimate       Error      DF    t Value    Pr > |t|

           9yr dd ses 100 gender f      4.5291      0.4584     166       9.88      <.0001

                                             Contrasts

                                         Num     Den

                          Label           DF      DF    F Value    Pr > F

                          three vars       3     166       4.55    0.0043

                          three vars       3     166       4.55    0.0043

                                        Least Squares Means

                      coping                    Standard

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

            cs        attender        4.4516      0.1806     166      24.65      <.0001

            cs        distracter      4.9165      0.1649     166      29.81      <.0001
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                                             Estimates

                                             Standard

                Label            Estimate       Error      DF    t Value    Pr > |t|

                AD                 4.5715      0.2573      55      17.77      <.0001

                AN                 4.4244      0.2576      55      17.18      <.0001

                DA                 4.6589      0.2573      55      18.11      <.0001

                DD                 5.5867      0.2493      55      22.41      <.0001

                DN                 4.5288      0.2584      55      17.53      <.0001

                tmt D - A | A    -0.06924      0.2977      55      -0.23      0.8170

                tmt D - N | A      0.1472      0.2984      55       0.49      0.6238

                tmt A - N | A      0.2164      0.2984      55       0.73      0.4714

                tmt A - B | A      0.1082      0.2116      55       0.51      0.6112

                tmt D - B | A     0.03895      0.2116      55       0.18      0.8546

                tmt N - B | A     -0.1082      0.2126      55      -0.51      0.6128

                tmt D - A | D      0.9278      0.2909      55       3.19      0.0024

                tmt D - N | D      1.0579      0.2934      55       3.61      0.0007

                tmt A - N | D      0.1301      0.3002      55       0.43      0.6665

                tmt A - B | D     -0.3518      0.2116      55      -1.66      0.1021

                tmt D - B | D      0.5761      0.2019      55       2.85      0.0061

                tmt N - B | D     -0.4818      0.2154      55      -2.24      0.0294

                                             Contrasts

                                                         Num     Den

           Label                                          DF      DF    F Value    Pr > F

           H0: no tmt effect for distracters               3      55       5.36    0.0026

           H0: all tmt effects equal for distracters       2      55       7.92    0.0009
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