
An overview of my research on variance estimation in random effects models and using spatial 
autoregressive methods for medical queuing problems such as waiting lists 

The presentation will give a brief overview of three ongoing research projects.  

A testing strategy for choosing between estimation methods for random effects models : Standard 

(restricted) maximum likelihood estimators for random effects models tend to generate boundary 

estimates for the between-group variance parameter and more generally underestimate 

uncertainty, producing unduly narrow confidence intervals. Bayesian methods have been developed 

to address this weakness, but they tend to generate less accurate point estimates. Hence, users face 

a trade-off between accuracy and prudence. There is little guidance for applied users on choosing 

their estimation approach. Comparing the probability distributions of estimates demonstrates that 

the two estimation strategies are complementary for different data characteristics and a simple 

hypothesis test identifies a suitable switching point according to key objectives, such as ensuring 
adequate coverage and avoiding underestimation of uncertainty. 

An iterative empirical Bayes estimator for the between-group variance of a random effects model: A 

gamma prior has desirable characteristics for estimating the between-group variance parameter in a 

random effects model. The rate parameter of a gamma distribution with shape parameter equal to 2 

is exactly its mode. Hence, our best guess of the empirical between-group variance would be the 

optimal rate parameter for a gamma prior of a Bayesian modal estimator. Taking an empirical Bayes 

approach to this problem, this parameter could be iterated until convergence. Simulations shows 

that this approach improves upon the classic Bayesian modal estimator by increasing accuracy while 

maintaining good coverage and avoiding underestimation of uncertainty, thus representing some 

middle ground between the respective advantages of Bayesian modal and standard REML 
estimators. 

Estimating waiting list dynamics at the patient level: The key challenge in studying patient waiting 

time is estimating the dynamic effect of changes in the composition of the waiting list, both from 

other patients waiting concurrently and from the path-dependent effect of historical changes. An 

alternative approach for estimating analytical models of waiting time is proposed, combining some 

of the advantages of simulation models from operations research, in particular patient-level analysis, 

with the accessibility and familiarity of the standard regression framework. The waiting list is 

conceptualised as a linear, ordered space. A local spatial autocorrelation statistic is used to obtain a 

data-driven weights matrix capturing this patient space before estimating the model using an 

instrumental variable approach. This represents a new conceptual approach for modelling queueing 

problems, as they commonly occur in medical settings and more generally, it demonstrates the 

relevance of spatial methods for modelling non-physical types of cross-sectional dependence. It also 

illustrates that methods typically used for spatial modelling in other disciplines offer significant, 
untapped opportunities for medical statistics applications. 

 

 


