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Online appendix: Running the Stat-JR cross-classified mixed-effects location
scale model template
In this appendix we provide a short overview on how to specify and estimate the
cross-classified mixed-effects location scale model presented in this article in the StatJR software.
The Stat-JR software is developed by the Centre for Multilevel Modelling at the
University of Bristol, UK. A comprehensive introduction to the software is provided
in Browne (2013). A free 30-day trial version of the software can be downloaded
from the Stat-JR website along with many additional resources
http://www.bristol.ac.uk/cmm/software/statjr.
In this appendix, we use Stat-JR’s point-and-click interface (Stat-JR-TREE) as this is
the most accessible interface for those new to the software. However, we recommend
that Stat-JR users move over to the Stat-JR’s command interface once they are
familiar with the software.
In order to follow this appendix readers should first download, install and launch the
Stat-JR-TREE interface. They should then use the Dataset and Template drop-down
menus to upload both the example dataset and the cross-classified mixed-effects
location scale template provided with this appendix. Model setup and estimation then
proceeds as follows.
Step 1. Specification of the location-scale fixed effects
First, the data structure must be specified (fig. 1). Interviewer clustering is specified
as ‘Higher level classification 1’ and area clustering is specified as ‘Higher level
classification 2’. We also specify the response variable (getalong_neigh) and any
covariates in the location model (equation 2).

Fig. 1. Stat-jr window

Any covariates included in the scale model (equation 3) can then be specified (fig. 2).
Having specified the fixed part of the model press ‘Next’ to continue.

Fig. 2. Stat-jr window (continued)
Step 2. Specification of the scale random effects
Stat-JR will then ask whether you wish to include interviewer and area randomintercepts in the residual variance function (fig. 3). We select yes to include the
[2]
interviewer random-intercept 𝑢𝑗 from equation 3 in the model. We do not include an
area level random-intercept in the residual variance, but this specification is possible.
Press ‘Next’ to continue.

Fig. 3. Scale equation specification
Step 3. Selecting priors for the random effects
It is then necessary to specify priors for the interviewer random effects covariance
matrix (equation 4). It is possible to include Uniform or Wishart priors (fig. 4). Press
‘Next’ to continue. Stat-JR will then ask if you wish to store the random effects.
These can be used for the calculation of the interviewer-specific ICCs (equation 6).
Press ‘Next’ to continue.

Fig. 4. Priors for the random effects covariance matrix
Step 4. Specification of the MCMC chains

The number of MCMC chains to be run, length of burn-in to discard and chain
monitoring length can then be specified (fig. 5). For particularly long MCMC chains,
or chains that exhibit a high degree of dependency, it is also possible to specify a
thinning factor to only save some iterations. We retain the default algorithm settings,
however it is also possible to adjust the number of adapting iterations, acceptance
rate, and adapting tolerance for the MCMC chains (recommended for advanced users
only). Press ‘Next’ to continue.

Fig. 5. MCMC chains
Step 5. Additional options
It is also possible to generate a prediction dataset for additional analysis postestimation (fig. 6). Advanced users can also choose to specify their own starting
values for all parameter estimates, however for most users the default option will be
optimal. Press ‘Next’ to continue.

Fig. 6. Additional specification options.
Step 6. Naming results
Finally, it is necessary to name the output. Press ‘Next’ to continue. Then press ‘Run’.
The status bar at the top of Stat-JR will turn blue and the estimation engine will begin
to cycle through the MCMC iterations. When estimation has completed, the status bar
will turn green and the number of seconds the model took to run will be displayed.

Fig. 7. Naming the model

Step 7. Examining model results
When the model has finished running, we recommend that you save all results for
subsequent analysis. This can be achieved by pressing ‘Download’. It is also possible
to examine all model results and a range of diagnostics by selecting the drop down
box currently labelled ‘equation.tex’ (fig. 8).

Fig. 8. Viewing model output
To examine specific MCMC chains, select the appropriate .svg files. For example, to
examine the chain associated with the variance of the interviewer scale effect
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𝜎𝑢[2]
(equation 4) we select ‘omega_u_2.svg’ (fig. 9).

Fig. 9. MCMC diagnostics
To see the full list of model parameters and the DIC, select ‘ModelResults’ (fig. 10).

Fig. 10. Full model output
It is also possible to use the full range of Stat-JR post-estimation options once model
estimation has completed. For full details, see (Browne et al., 2013).
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