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Robust Standard Errors 
 

The maximum likelihood based estimation used with multilevel regression for continuous variables leads 
to particular concern about the normality assumption for the fixed effects tests, because nonnormal data 
can lead to incorrect standard error estimates, and, thus, significance tests.  The nature of the impact on 
standard errors depends on the shape of the distribution. Fortunately, adjustments to the standard error 
estimation have been developed that work well in many situations (Burton, Gurrin, & Sly, 1998; Eiker, 
1963; Huber, 1967; Liang & Zeger, 1986; White, 1982).  Robust estimates may perform best when there 
are 100 level-2 units (groups) or more (Cheong, Fotiu, & Raudenbush, 2001; Hox &  Maas, 2001; 
Krauermann & Carroll, 2001).  The robust standard erros are known as Huber-White or Huber-White-
Eiker or "sandwhich" estimation. There may be a slight cost in power with these adjustments (robust 
estimates will tend to be slightly larger than standard asymptotic estimates), but, with sufficient number of 
groups, the minimal power loss is probably less of a concern than nonnormality.   

Robust standard errors are available in several statistical packages, including HLM (included in the 
output by default under “Robust”), SAS PROC MIXED (“Empirical”), and Stata (“Huber-White 
Sandwich”).  Version 19 and higher of SPSS includes robust estimation only with the GENLINMIXED 
command. I have not located an R package of function that computes Huber-White standard errors. 
Some other methods have been proposed in R, including robustlmm ("modification of the scoring 
equations combined with the Design Adaptive Scale approach") and lqmm (linear quartile mixed 
models).1  

HLM 
Below, the HLM output for the cross-level interaction model allows for a comparison of the usual 
standard errors and the robust standard errors.  In this case, the standard errors are highly comparable, 
but in other cases there may be more substantial differences in standard errors and significance levels.  
Conclusions may be different, and if there is a sufficient number of groups, I would trust the robust 
estimates more.  If the number of groups is small, I would be more cautious about using the robust 
estimates.  I include the standard estimates here for the sake of comparison. Notice that the estimates 
are the same, but the standard errors differ slightly.  The degree of difference will depend on the degree 
of departure from normality of the dependent variable. 

Final estimation of fixed effects: 

Fixed Effect  Coefficient  Standard 
error  t-ratio  Approx. 

d.f.  p-value 

For INTRCPT1, β0 
    INTRCPT2, γ00 11.393836 0.292784 38.915 158 <0.001 
     SECTOR, γ01 2.807465 0.439216 6.392 158 <0.001 
For SES slope, β1 
    INTRCPT2, γ10 2.802449 0.156523 17.904 158 <0.001 
     SECTOR, γ11 -1.340634 0.236028 -5.680 158 <0.001 

  
 

Final estimation of fixed effects 
(with robust standard errors) 

Fixed Effect  Coefficient  Standard 
error  t-ratio  Approx. 

d.f.  p-value 

For INTRCPT1, β0 
    INTRCPT2, γ00 11.393836 0.292348 38.974 158 <0.001 
     SECTOR, γ01 2.807465 0.435634 6.445 158 <0.001 
For SES slope, β1 
    INTRCPT2, γ10 2.802449 0.157937 17.744 158 <0.001 
     SECTOR, γ11 -1.340634 0.230324 -5.821 158 <0.001 

 
 

                                                           
1 Neither of these methods have received a great deal of study that I can see and I have found no studies that compare their performance to 
REML with robust standard errors to date. The robustlmm package produces results that differ in the parameter estimates not just the standard 
errors, where only the standard errors should need adjustedment. 
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SPSS 
Beginning with Version 19, SPSS provides robust standard error estimates in the GENLINMIXED 
procedure (but not with MIXED). The GENLINMIXED procedure is less user friendly. It is designed to be 
used with non-continuous outcomes2 but can provide robust standard errors for a model with a 
continuous outcome.  
 
* GENLINMIXED requires that the ID variable be declared as nominal level (mixed does not appear to require 
this). 
 
VARIABLE LEVEL schoolid (NOMINAL). 
 
*REML model to get robust estimates. 
 
GENLINMIXED 
/DATA_STRUCTURE SUBJECTS=schoolid 
/FIELDS TARGET= mathach 
/TARGET_OPTIONS DISTRIBUTION=NORMAL LINK=IDENTITY 
/BUILD_OPTIONS DF_METHOD=SATTERTHWAITE COVB=ROBUST 
/FIXED  EFFECTS= cses sector cses*sector USE_INTERCEPT=TRUE 
/RANDOM EFFECTS=cses USE_INTERCEPT=TRUE SUBJECTS=schoolid 
COVARIANCE_TYPE=UNSTRUCTURED. 
 
The TARGET is the dependent variable. DISTRIBUTION=NORMAL LINK=IDENTITY is used to request 
the REML estimation for a continuous variable (note that ML is not available with GENLINMIXED, at 
least through Version 20).  I changed the default DF with DF_METHOD=SATTERTHWAITE and I 
requested robust (Huber-White) standard errors with COVB=ROBUST. 
 
The output by default is a very creative diagram of the results. I expect that there are few users that find 
this appealing.  You can obtain a table of the results by double clicking on the "model viewer" portion of 
the output, choosing the portion of the output you are interested in ("fixed coefficients' appear in the last 
diagram), and choosing "table" from the pull-down at the bottom of the screen instead of "diagram." The 
"Coefficient" column can be expanded to show the standard errors.3 
 

 

                                                           
2 More on this topic later. 
3 Permenantly change the format by going to the Edit menu, choosing Options, then choosing the Output tab and selecting "Pivot tables and 
charts" under Display method.  


