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PROC NESTED: Introduction  
The NESTED procedure performs random effects analysis of variance for data from an experiment 
with a nested (hierarchical) structure. Note that PROC NESTED is appropriate for models with only 
classification effects; it does not handle models that contain continuous covariates. For random effects 
models with covariates, use either the GLM or MIXED procedure.  

The NESTED procedure performs a computationally efficient analysis of variance for data with a 
nested design, estimating the different components of variance and also testing for their significance if 
the design is balanced. PROC NESTED makes one assumption about the input data that the other 
procedures do not: PROC NESTED assumes that the input data set is sorted by the classification 
(CLASS) variables defining the effects. If you use PROC NESTED on data that is not sorted by the 
CLASS variables, then the results may not be valid.  

PROC NESTED: Syntax  
The following statements are available in PROC NESTED.  

PROC NESTED < options > ;  
CLASS variables ;  
VAR variables ;  
BY variables ;  

The PROC NESTED and CLASS statements are required.  

 
PROC NESTED < options > ; 

• DATA=SAS-data-set  

The DATA= option names the SAS data set to be used by PROC NESTED. By default, the procedure 
uses the most recently created SAS data set.  

CLASS variables ; 
 

You must include a CLASS statement with PROC NESTED specifying the classification variables for 
the analysis.  

Values of a variable in the CLASS statement denote the levels of an effect. The name of that variable is 
also the name of the corresponding effect. The second effect is assumed to be nested within the first 
effect, the third effect is assumed to be nested within the second effect, and so on.  

Note: The data set must be sorted by the classification variables in the order that they are given in the 
CLASS statement. Use PROC SORT to sort the data if they are not already sorted.  
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VAR variables ; 

The VAR statement lists the dependent variables for the analysis. The dependent variables must be 
numeric variables. If you do not specify a VAR statement, PROC NESTED performs an analysis of 
variance for all numeric variables in the data set, except those already specified in the CLASS 
statement. 

BY variables ; 
 

You can specify a BY statement with PROC NESTED to obtain separate analyses on observations in 
groups defined by the BY variables. When a BY statement appears, the procedure expects the input 
data set to be sorted in the order of the BY variables.  

Note: When you use the NESTED procedure, your data must be sorted first by the BY variables and, 
within the BY variables, by the CLASS variables.  

If your input data set is not sorted in ascending order, use one of the following alternatives:  

• Sort the data using the SORT procedure with a similar BY statement.  
• Specify the BY statement option NOTSORTED or DESCENDING in the BY statement for the 

NESTED procedure. The NOTSORTED option does not mean that the data are unsorted but 
rather that the data are arranged in groups (according to values of the BY variables) and that 
these groups are not necessarily in alphabetical or increasing numeric order.  

• Create an index on the BY variables using the DATASETS procedure (in base SAS software).  

 

PROC NESTED: Missing Values  
An observation with missing values for any of the variables used by PROC NESTED is omitted from 
the analysis. Blank values of CLASS character variables are treated as missing values. 
 

PROC NESTED: Unbalanced Data 
A completely nested design is defined to be unbalanced if the groups corresponding to the levels of 
some classification variable are not all of the same size. The NESTED procedure can compute unbiased 
estimates for the variance components in an unbalanced design, but because the sums of squares on 
which these estimates are based no longer have chi-square distributions under a Gaussian model for the 
data, F tests for the significance of the variance components cannot be computed. PROC NESTED 
checks to see that the design is balanced. If it is not, a warning to that effect is placed on the log, and 
the columns corresponding to the F tests in the analysis of variance are left blank.  
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OUTPUT from PROC NESTED 
 
Nested Analysis of Variance            11:59 Tuesday, April 1, 2003  
 
sex=F 
 
The NESTED Procedure 
          Coefficients of Expected Mean Squares 
Source            bndyr              cws            Error 
bndyr        66.1408451        2.0000000        1.0000000 
cws           0.0000000        2.0000000        1.0000000 
Error         0.0000000        0.0000000        1.0000000 
 
Nested Random Effects Analysis of Variance for Variable tarsus_T 
 
Variance                    Sum of                         Error 
Source          DF         Squares    F Value    Pr > F    Term 
 
Total          425          442283 
bndyr            5           29190 
cws            207          378502 
Error          213           34591 
 
         Nested Random Effects Analysis of Variance for Variable tarsus_T 
Variance                        Variance     Percent 
Source       Mean Square       Component    of Total 
 
Total         1040.666009    1056.076396    100.0000 
bndyr        5838.073650      60.621552      5.7403 
cws          1828.512975     833.058130     78.8824 
Error         162.396714     162.396714     15.3774 
 
tarsus_T Mean                        933.09624413 
Standard Error of tarsus_T Mean        4.22531237 
 
 

F tests for the significance of the variance components were not computed since the nested design is 
not balanced.  
 
Fcws = MS(cws)/MS(error) 
Fbndyr = MS(bndyr)/MS(cws)  this has to be adjusted due to different sample sizes. 
 
Check Box 10.6  - Two-level Nested ANOVA with unequal sample sizes. 
in Sokal, R. R., and F. J. Rohlf. 1995. Biometry. The principles and practice of statistics in biological 
research, 3rd edition. W. H. Freeman and Company, New York. Pp: 294-299. 
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