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How to calculate R-squares when using SAS PROC MIXED
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I typed this up in 10 minutes.
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                                      The Mixed Procedure

                                 Covariance Parameter Estimates

                                                         Standard         Z

         Cov Parm      Subject               Estimate       Error     Value        Pr Z

         Intercept     IDstudent(IDclass)   23.3556      2.5061      9.32      <.0001

         Intercept     IDclass                 5.3168      2.0947      2.54      0.0056

         Residual                               31.9932      1.0282     31.12      <.0001
How to calculate R-squares:

Look at the covariance parameter estimates table (see above, an example from my HLM manual page 15).

This was the syntax:

Libname here "C:\";

proc mixed data=here.esm covtest noclprint;

weight precision_weight;

class IDclass IDstudent;

model engagement= /solution ddfm=kr;

random intercept /sub=IDstudent(IDclass);
/*level2*/

random intercept /sub=IDclass ; 

/*level3*/

run;
   The Mixed Procedure

                                 Covariance Parameter Estimates

                                                         Standard         Z

         Cov Parm      Subject               Estimate       Error     Value        Pr Z

         Intercept     IDstudent(IDclass)   23.3556      2.5061      9.32      <.0001

         Intercept     IDclass                 5.3168      2.0947      2.54      0.0056

         Residual                               31.9932      1.0282     31.12      <.0001
Recall that the outcome variable here is student engagement level.  Student engagement levels are nested within students and students are nested within class.  That is, engagement level is level-1, student is level-2, and class is level-3.

The covariance table shows variances at each level. 

Residual ( This is level-1 variance (or the same as residual variance or just variance in the context of OLS regression model).  31.9932 is a variance of the outcome (controlling for student and classroom effects).

Intercept IDstudent(IDclass) ( this is level 2, student level.  Variance is 23.3556

Intercept   IDCLASS ( This is level 3, class level. Variance is 5.3168.

So how do we get R-squares?  This model above happens to be the model without predictors (let’s call it the baseline model).  So add some predictors to the models and compare variances between the baseline model and the newmodel.  Make a table like the following.  I just made up values for the model model.
	Column1
	Baseline model
	New model with predictors

	Residual (Repeated Measure), level-1
	31.9932
	23.12

	Student-level, level-2
	23.3556
	21.2

	Class-level, level-3
	5.3168
	3.2


At each row, do this:

(Baseline model variance – new model variance) /Baseline model Variance

In Excel function, you do something like this:
=(B2-C2)/B2
	Column1
	Baseline model 
	New model with predictors
	Column2

	Residual (Repeated Measure)
	31.9932
	23.12
	0.277346

	Student-level
	23.3556
	21.2
	0.092295

	Class-level
	5.3168
	3.2
	0.398134


I changed the format of the value to %’s.

	Column1
	Baseline model
	New model with predictors
	Column2

	Residual (Repeated Measure)
	31.9932
	23.12
	27.73%

	Student-level
	23.3556
	21.2
	9.23%

	Class-level
	5.3168
	3.2
	39.81%


So, predictors added to the new model explained 27.73% of level-1 variance, 9.23% of Level-2 variance, and 39.81% of level-3 variance.
