
Model Convergence Tips for PROC GLIMMIX 
 
Fitting generalized linear mixed models is an iterative process that involves numerical optimization. During this process, numerical instability can 
occur and cause: (1) failed convergence, (2) maxed computer memory, (3) non-positive-definite Hessian matrix, (4) converging to local optima or 
saddle points, and (5) long run times. Due to the large variety of models that PROC GLIMMIX can fit, and the complexity of situations that result 
in numerical instability, the cause of convergence problems can be difficult to identify without investigating the situations individually. In 
practice, it can often take some level of trial-and-error to resolve fitting issues. Nevertheless, common problems and tips for solutions follow: 
 

Convergence Problem Solution Tip(s)1 

Widely varying scales – for data values and parameters • Plot your data and check for extreme or unusual observations. Adjust or delete them if appropriate. 

• Rescale/transform the data to improve stability.  
  
Incorrectly specified models • Be certain that your model is appropriate for your data (i.e., logistic regression for binary outcome, 

Poisson for counts, etc). 

• Try different covariance structures. Use TYPE=CHOL rather than the TYPE=UN option 
  
Over-specified models • Tune the singularity criterion; for example, singular=1e-8. Singular fit typically indicates the model 

is over-fit and/or the covariates are too correlated. 
  
Poor starting values • Provide different starting values or attempt a grid search of values, using the “parms” statement.  
  
Poor optimization algorithms • Try a different optimization technique. For example, NLOPTIONS tech=nrridg; often works better 

for binary data. 

• Increase the maximum number of optimizations, maxopt=100, for example.  

• Tune the convergence criterion for the individual optimizations; for example, nloptions gconv=0. 

• Tune the convergence criterion for the doubly iterative estimation method; for example, pconv=1e-
10. 

  
Problematic parameterizations • Use a different estimation method for GzLMMs; for example, method=RMPL for pseudo-likelihood 

method or method=LAPLACE for likelihood method 

• Try to fit a simple model and then gradually increase the complexity. 
 1These solutions are not mutually exclusive to each problem, and thus, can be used to resolve more than one issue individually or concurrently 
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