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Statisticians ... often pay too little 
attention to their own principles of design 

Marcin Wichary - Wikimedia 

“
Hoaglin & Andrews, 1975
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Studied across (bio)statistics, ecology, and psychometrics
e.g., Koehler et al., 2009; Morris et al., 2019; Williams et al., 2024; Feinberg & Rubright, 2016; 
Bouma et al., 2026

Flexibility
Many degrees of freedom
Pawel et al., 2024

Over-optimism towards new 
methods
Ullmann et al., 2023

Opacity
Insufficient reporting
Hoaglin & Andrews, 1975

Monte Carlo error often
ignored
Koehler et al., 2009

Complexity
Reproducibility failures
Luijken et al., 2024

Unclear non-convergence 
handling
Pawel et al., 2026; Wünsch et al., 2025

Overall: Issues similar to other empirical research
Boulesteix et al., 2020
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https://src.isr.umich.edu/research/faculty-profiles/profiles/littleroderick-j/

“
Good simulation studies are not given the 
respect they deserve. Often the design is 
perfunctory and simplistic […] and results 
are over-generalized. 
Roderick Little, 2013
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What is a useful/realistic data-generating mechanism?

Hard to understand when performance differences actually matter
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Created with ImageResizer

Centre for Open Science



Exploring the data-generating space

Björn Siepe  · Simulation Studies in Psychology 17 / 30

Transparency Efficient exploration Benchmarking

?



Exploring more efficiently

Björn Siepe  · Simulation Studies in Psychology 18 / 30



Exploring more efficiently

Björn Siepe  · Simulation Studies in Psychology 18 / 30



Exploring more efficiently

Björn Siepe  · Simulation Studies in Psychology 18 / 30

Less but the same? Methods for 
Reducing the Size of Simulation 
Study Designs
Angelike & Papenberg (in prep.)



Exploring more efficiently

Björn Siepe  · Simulation Studies in Psychology 18 / 30

Design of experiments for 
simulation studies: Comparing 
strategies using surrogate models

Less but the same? Methods for 
Reducing the Size of Simulation 
Study Designs
Angelike & Papenberg (in prep.) Hafiz, …, & Peikert (in prep.)
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Why not in psychology?
(Rocca & Yarkoni, 2021)

Source: Rob Hyndman
Source: Steni Sebastian, Medium

Computer Vision/ML Forecasting Biostatistics

1. Lack of openly available data 2. Focus on in-sample performance
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Resources

• All icons either from PowerPoint or fontawesome

• https://fontawesome.com/icons/bluesky

• https://fontawesome.com/icons/glasses

• https://fontawesome.com/icons/code

• https://fontawesome.com/icons/dna

• https://fontawesome.com/icons/classic/solid/magnifying-glass

• Python Software Foundation. (n.d.). The Python logo. https://www.python.org/community/logos/ (PSF Trademark Policy)

• Rob Hyndman - https://robjhyndman.com/hyndsight/m4comp/

• Steni Sebastian - https://medium.com/@ssteni/imagenet-what-why-and-how-e5ebed04abb5

• R Foundation for Statistical Computing. (2016). R logo. https://www.r-project.org/logo/ (CC-BY SA 4.0)

• James Grellier – Own Work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=10253357

• Marcin Wichary from San Francisco, U.S.A. - [1]Uploaded by Partyzan_XXI, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=8198235

• Carbon (https://carbon.now.sh/) for pretty code screenshots

• The Splintered Mind - https://schwitzsplinters.blogspot.com/2021/02/adversarial-collaboration.html

• Sandbox Studio Artwork - https://www.symmetrymagazine.org/article/the-facts-and-nothing-but-the-facts?language_content_entity=und

• Registered Reports graphic: Centre for Open Science, https://cdn.cos.io/media/images/registered_reports.width-800.png
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