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Issues in simulation studies

“. . .extensive simulation studies show that the proposed method performs
better than existing methods . . .”

• Issues similar to other empirical
research (Boulesteix et al., 2020)

• Over-Optimism (e.g., Ullmann
et al., 2022)

• Insufficient reporting standards
(e.g., Hoaglin and Andrews, 1975)

• Reproducibility? (e.g., Luijken
et al., 2023)

• Inadequate handling of
missingness (Pawel et al., 2024a)

• Ignoring uncertainty (Koehler
et al., 2009)
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Neutrality in simulation studies

“In fact it is very difficult to run an honest
simulation comparison, and easy to
inadvertently cheat by choosing favor-
able examples, or by not putting as much effort
into optimizing the dull old standard as the
exciting new challenger.”

Brad Efron (2001)
https://statistics.stanford.edu/people/bradley-efron

3

https://statistics.stanford.edu/people/bradley-efron


Questionable research practices in simulation studies
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Literature Review

“Statisticians ... often pay too little attention to their own principles of de-
sign”(Hoaglin & Andrews, 1975)

This project:

• Review of 100 recent simulation
studies in psychology

• Psychological Methods, Behavior
Research Methods, Multivariate
Behavioral Research

• Coding of various aspects of
reporting
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Overview Paper
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Main Results
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How to address questionable research practices?

Researchers

• Preregistered simulation protocols

• Adversarial collaboration

• Blinding of analysis
• Transparent reporting (e.g., disclose non-neutrality)

Reviewers, journals, funders

• Encourage simulation protocols

• Incentivize neutrality and transparency in simulation studies
• Deincentivize outperforming state-of-the-art methods (Strobl

and Leisch, 2024)
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Simulation study protocols

“When planning a simulation study, it is recommended that a detailed pro-
tocol be produced, giving full details of how the study will be performed,
analysed and reported.” Burton et al. (2006)
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The ADEMP-PreReg template

Protocol template based on:

• ADEMP structure (Morris et al., 2019)
• Open science aspects
• Reproducibility aspects

ADEMP: doi.org/10.1214/ss/1009213726, ADEMP-PreReg: doi.org/10.31234/osf.io/ufgy6
11
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The ADEMP-PreReg template – A living document

https://github.com/bsiepe/ADEMP-
PreReg

LATEX, Overleaf MS/Libre office,
Google docs

Open Science Framework
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The ADEMP-PreReg template – Overview

1. Instructions
2. General information
3. Aims
4. Data-generating mechanism
5. Estimands and targets
6. Methods
7. Performance Measures
8. Computational details

13



The ADEMP-PreReg template

Purposes

• Blueprint for planning, reporting &
reviewing of simulation studies

• Preregistration brings multiple benefits
similar to other empirical research
• Avoid QRPs
• Increase transparency
• Improve informativeness

Limitations

• Preregistration could be faked

• May slow down exploratory research

doi:10.5281/zenodo.7994221
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WIP: Synthetic benchmarking
Continuous Synthetic Benchmarking (Proposal)
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Conclusions

• Simulation studies are ubiquitous in methodological research
• Simulation studies can be impacted by questionable research practices

and misaligned incentives

• Adopting strategies from other fields has the potential to improve
simulation studies

• Meta-research, discussions, and reforms needed to increase awareness
and improve standards
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Get In Touch

• � bjoern.siepe@uni-marburg.de
• � https://bsiepe.github.io/

Paper & Slides
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