
Reproducibility Fallacies
towards a better kind of scientific reproducibility 



A followup on “Spin vs Bullshit”
Shashi had a slide on “spin” - in reality there is also bullshit to 
contend with.

On Bullshit (2005). A bestseller on moral philosophy.

- A liar knows what the truth is. They lie.
- A spinner knows what the truth is - they spin it their way
- A bullshitter does not care of what the truth is. They just 

want to benefit themselves.

Bullshit is more dangerous to the truth.

Learn to recognize bullshit - an important skill!

https://www.amazon.com/Bullshit-Harry-G-Frankfurt/dp/0691122946


Theranos - 2018

Pure bullshit - how come they were able to raise $700 million?

Read more about it, understand their story - 
you will understand and recognize bullshit.



How to tell bullshit?

They never enable you how to do something. Always lacks specifity. It is always 
about making you “feel” a certain way. 

Ask yourself the following. Having listened to what someone states:

● What can I do that I was not able to do before?
● What is it that I do differently after reading/studying this?
● Look for simple, actionable information. 



A reproducibility case study

2015   vs   2019



Contrast the reproducibility of two publications
Both are scientifically correct

1. A well-meaning non technical author driven paper: 
- Genomic surveillance elucidates Ebola virus origin and transmission during the 

2014 outbreak

2.  A paper by the “best” bioinformaticians on the planet:

- A synthetic-diploid benchmark for accurate variant-calling evaluation

https://science.sciencemag.org/content/345/6202/1369.full
https://science.sciencemag.org/content/345/6202/1369.full
https://www.biorxiv.org/content/10.1101/223297v1




Ebola paper - 2015



SYN-DIP paper - 2018



Evaluation

The paper written by expert bioinformaticians today is “less” reproducible than that 
written by less experienced researchers four years ago.

WHY? 



The unexpected challenges of defining reproducibility

Even champions of reproducibility routinely mix different definitions,  

use the wrong words and incorrect terminology 

with that lead us down the wrong way



Suggestions already start to pop up before you even begin searching







“scientific integrity”

is being equated with  

“scientific reproducibility”
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What are the causes for non-reproducibility?

insufficient information,
 undisclosed details

NON REPRODUCIBLE
RESULTS

academic 
misconduct

improper 
methodologies

The “media” loves to talk 
about this problem

Can we catch all problems? Scientific review problem!

Some wrong conclusions 
are unavoidable in 
science! 



INSUFFICIENT 
DETAILS

IMPROPER 
METHODS

FRAUD



Reproducibility Fallacies 
and how to avoid them



Fallacy 1
Reproducibility is associated with scientific integrity.



Fallacy 1
Reproducibility is associated with scientific integrity.

NO!



The most counter-productive definition

Irreproducible Results -> cheating

Reproducible Results -> not cheating



Fallacy 2
There is reproducible and there is irreproducible research. 



Fallacy 2
There is reproducible and there is irreproducible research. 

NO!



Reproducibility is not a binary quality. 

Yes or No

Reproducibility is a scale - how well do we 
understand what took place?



Reproducibility starts with quantifying the effort it takes to understand how to 
“reproduce” results

Low Effort
Reproducible Research

Unreasonably high effort

reproducibility is a scale

Reproducibility is a scale

imagine that the scale is in years

Irreproducible Results



Fallacy 3
Irreproducible results means bad science!



Fallacy 3
Irreproducible results means bad science!

Some irreproducibility is part of the science.

NO!



Reproducibility is not a statement 
on the “correctness” of a results.



My definition of reproducibility 

The primary purpose of “reproducibility” is to educate one another about the 
decision making that went into a discovery.

Your work is reproducible if you are able to teach someone else how to do it.

We could catch 95% of reproducibility problems if we evaluated the 
“educational” potential of the paper.



Please no! We don’t need a new word! 

We have a perfectly good word for it already. REPRODUCIBILITY



Reproducibility in my opinion is
the “educational” component of the 

research publication.



If you can teach someone 
how to perform the same actions 

you have created reproducible results


