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Abstract 
There are several packages at [1] that have been specially written for estimating Generalised Linear Mixed 
Models in R. These include lme4 [2] and npmlreg [3]. There are also commercial systems that have algorithms 
for the same class of models, see e.g. Stata [4], gllamm [5] and SAS [6]. In this presentation we compare the 
performance of these systems with our alternative (sabreR, to be available from [7]) on some standard small-to- 
medium sized data sets and show that our alternative is very much faster. We also present a grid enabled version 
of the software (SabreRgrid) which shows how easy it has become to submit grid jobs from the desktop PC and 
the extra speed-up that can be obtained by going parallel on a High Performance Computer on the grid or 
otherwise. This extra speed-up is particularly important for estimating complex models on very large data sets. 
 
SabreR is a program for the statistical analysis of multi-process event/response sequences. These responses can 
take the form of binary, ordinal, count and linear recurrent events. The response sequences can also be 
combinations of different types (e.g. linear (wages) and binary (trade union membership)). Such multi-process 
data are common in many research areas, e.g. in the analysis of work and life histories from the British 
Household Panel Survey or the German Socio-Economic Panel Study where researchers often want to 
disentangle state dependence (the effect of previous responses or related outcomes) from any omitted effects 
that might be present in recurrent behaviour (e.g. unemployment). Understanding of the need to disentangle 
these generic substantive issues dates back to the study of accident proneness (Bates and Neyman, 1952) and 
has been discussed in many applied areas, including consumer behaviour (Massy et al, 1980) and voter 
behaviour (Davies and Crouchley, 1985)  
 
SabreR can also be used to model collections of single sequences such as may occur in medical trials, e.g. 
headaches and epileptic seizures (Crouchley and Davies, 1999, 2001), or clustered cross sectional data such as 
the educational attainment of children in schools.   
 
The class of models that can be estimated by sabreR may be called Multivariate Generalised Linear Mixed 
Models. These models have special features added to the standard multilevel models to help them disentangle 
state dependence from the incidental parameters (omitted or unobserved effect). The incidental parameters can 
be treated as random or fixed, the random effects models being estimated using normal Gaussian quadrature or 
Adaptive Gaussian quadrature. ‘End effects' can also be added to the models to accommodate ‘stayers’ or ‘non-
susceptibles’. The fixed effects algorithm we have developed uses code for large sparse matrices from the 
Harwell Subroutine Library, see [8]. 
 
SabreR and SabreRgrid also includes the option to undertake all of the calculations using increased accuracy. 
This is important because numerical underflow and overflow often occur in the estimation process for models 
with incidental parameters.  This feature does not seem to be available is other similar software [2, 3, 4, 5, 6].  
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