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Abstract

Simulation studies are a key tool for studying the properties of statistical methods.
As such, they contribute to the evidence base that supports the choice of methods in
practice. This workshop will provide an overview of simulation studies for those who
might use them. The workshop will be split into four sessions, providing a whistle-
stop tour of the planning, coding, analysis and reporting of simulation studies.

1 Planning

Simulation studies need to be carefully planned. This session will outline the ADEMP
structure for planning simulation studies, which involves defining Aims, Data-generating
mechanisms, Estimands, Methods of analysis and Performance measures. We will discuss
issues and subtleties that should be considered for each of the steps, and introduce stan-
dard terminology.

2 Coding

All simulation studies require coding. This can be extremely simple but is frequently com-
plex, and it is easy to make mistakes. In this session, we will cover how to write ‘defensive’
code for a simulation study that reduces the chance of making mistakes that produce mis-
leading results. As such, we will focus on the concepts and ideas but not actual pieces of
code.

3 Analysis

Once a simulation study has been run, it needs to be analysed. Analysis should begin by
checking the data (e.g. for missing values). This session will focus on performance mea-



sures: the metrics by which we judge results. We will define some common performance
measures and describe how they are estimated, emphasising the importance of simula-
tion uncertainty (Monte Carlo error). The session will end by considering how to choose
the sample size for a simulation study.

4 Writing up and reporting

Not every simulation study is intended for publication. However, if a simulation study
is to be published and its results trusted, it must be to be clearly understood by others.
This session will describe some principles for tabular and graphical displays of simulation
results, and consider some examples from the literature. We will make suggestions for
what should be reported and, of course, advocate open sharing of code.
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