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Abstract

Biostatistical method development is partly driven through biomedical applications and the com-
plexities of real world datasets. However, sharing these datasets is often difficult because of legal
or ethical concerns. The creation of synthetic data closely reproducing the real world data is an al-
ternative circumventing such issues. Similarly, generating realistic data is important for method
comparison studies, which are crucial to establishing the evidence base for biostatistical methods.
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However, the design of data generating mechanisms is not a trivial task, and there seems to be lit-
tle consensus on how to standardize the actual coding of such data generators. Consequently, au-
thors of publications often develop their own ad-hoc simulation code. Well-designed and easy to
use software tools can help addressing these concerns.

As a step towards the standardization of coding practices and code sharing, we provide an over-
view of existing software packages in the programming language R to support simulation studies,
with a focus on the coding of the data generating mechanism. We found that there are many
powerful and general simulation packages available, but only few of them were accompanied by
peer-reviewed publications. Most packages adopted approaches that explicitly specify the data
using distributional assumptions, in contrast to methods that create variations of an existing da-
taset e.g. similar to fully conditional specification.

In addition, we developed an R package for data generation intended to be easy to use, thus low-
ering the barrier to conducting proper comparison studies for newly developed methods. To com-
plement the existing ecosystem a key goal of our work is to build a library of interesting data gen-
erating models derived from real-world datasets, which are then directly and easily available to
other users. Such a library of presets serves as starting point for comparison studies and facilitates
full replicability and data protection, as well as the standardization of simulation setups by sharing

configurations, rather than by sharing full datasets.

We demonstrate a selection of the identified packages including our own by example analyses us-
ing real-world datasets for which we derived plausible data-generating models for simulations
through the different approaches. Simulation studies are very diverse and therefore a single tool is
not enough to perform all kinds of such studies. Nevertheless, software packages may facilitate
the standardization and exchange of code, thereby providing a framework essential to design bet-

ter simulation studies.
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