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Importance of reproducibility: concrete examples
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Different types of reproducibility  

As defined by Victoria Stodden, 2013 :

1. Empirical reproducibility

2. Statistical reproducibility

3. Computational reproducibility



Different types of reproducibility (I) 

● Empirical reproducibility (Methodological 
Reproducibility) : 
○ Ability to repeat the same experiment using 

the same methodology and obtain the same 
results

○ It focuses on ensuring that enough details are 
provided so others can replicate the 
experiment exactly as described

○ Ex in scRNA-seq : 2 teams working on the 
same tissue, get similar distribution of cells



Different types of reproducibility (II)  

● Statistical reproducibility : 
○ Refers to the reproducibility of statistical results or findings derived 

from data analysis
○ It ensures that the statistical inferences drawn from the data are 

consistent when the analysis is repeated, either using the same 
dataset and methods or slightly different but valid statistical 
approaches

○ Closely related to robustness or Inferential Reproducibility
○ Ex in scRNA-seq : 2 similar analyses would lead to the same types 

of results in terms of DEG, p-values and logFC

P-hacking 
False discoveries
Inappropriate models
Model robustness to parameter changes…



Different types of reproducibility (II)  

Left image from https://labs.getninjas.com.br/p-hacking-eac7186dcd7f
RIght image from https://medium.com/nerd-for-tech/p-hacking-explained-45d4980abf11

https://labs.getninjas.com.br/p-hacking-eac7186dcd7f


Different types of reproducibility (II)  
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Different types of reproducibility (III) 
● Computational Reproducibility (Result Reproducibility) : 

○ Ability to reproduce the computational aspects of a study, which includes 
reproducing the figures, tables, or other outputs from the data and code 
provided

○ The goal is to make sure that given the same code, data, and computing 
environment, the same results can be obtained

○ Ex in scRNA-seq : study publishes UMAP plots for cell clustering and 
provides the code and processed data, another researcher should be able 
to generate the same UMAP plots

Reproducibility Enhancement Principles (REP) 2016



Computational reproducibility : 20 years of concern
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Many many stories…
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Many many stories…



The curse of the Excel spreadsheet (but not only…)
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Current awareness

Nature, 2016



What can we do to improve the situation ?

https://www.nature.com/articles/533452a Nature, 2016



Investigation of the state of source code in the 
bioinformatics community



Recent initiatives : reprohackathons
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Recent initiatives : scFAIR



I asked chatGPT about reproducibility in single cell…



I asked chatGPT about reproducibility in bioinformatics over time…



What can we do to improve the situation: best practices
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And last but not least

“If everyone on a research team knows that everything they do is going to 
someday be published for reproducibility, they’ll behave differently from day one” 
(Donoho et al, 2009)

Reproducibility practices are for yourself first !



Resources (I)
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Resources (III)



Resources (IV)



Resources (V)

https://lorenabarba.com/blog/barbagroup-reproducibility-syllabus/


