Power of neuroscience studies

Power = Prob. to correctly find a significant effect when a the alternative hypothesis is true.

We need bigger datasets

X-ray: Lung opacity detection

Model trained on male images, tested on female images

We need representative and diverse datasets [Larrazabal et. al, PNAS 2020] Towards reproducible neuroimaging

Lack of power Generalizability and fairness

Irreproducible with...

Different Data

Different pipelines… different results? 

BIDS dataset

Step 2

Step 3

Step 4

Step 5 Which solutions for practitioners?

T H I S A Y
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  . Is there a parametric effect of gain: Positive effect in ventromedial PFCfor the equal indifference group? [Botvinik-Nezer et. al, Nature 2020] Analysis Data preparation Derived data Image credits : Teams, undraw.co. Nezer et. al, Nature 2020] Results over the 70 post-processing pipelines: Different end-to-end pipelines [Carp 2012] • Different software version [Gronenschild 2012] • Different operating system [Glatard 2015] • Different post-processing software packages Image credits : Teams, undraw.co.

  will soon be open for community feedback! http://bids.neuroimaging.io/bep028

  

  

  

  

  

  

  

  

  

  

  

  

  

1 dataset 9 'yes/no' questions

  

	Provenance Use Case 1		
	Boris	Elodie	Jérémy
	Clenet	Germani	Lefort-Besnard

An unambiguous description of the methods Provenance Use Case 1 An unambiguous description of the methods

  

	Provenance Use Case 1 An unambiguous Provenance Use Case 2 Dealing with Provenance Use Case 2 Dealing with Provenance Use Case 2 Dealing with Provenance Use Case 3 Exploring factors
	description of the methods unwanted variability unwanted variability unwanted variability impacting analytical variability
				BIDS		A previously A previously A previously
		BIDS	dataset		widely-used widely-used widely-used
	File 1	dataset (command) Step 1 Step 1 (command)	Tool 1 (name, version) Tool 1 (name, version)	Can we Can we parameter is no longer considered parameter is no longer considered parameter is no longer considered
	File 2 File 3	myPipeline process	Step 2 Step 3	myPipeline container	reproduce the same results as best practice as best practice as best practice reproduce exactly the same results A bug was found A bug was found
	File 4	Activation map for contrast 1		Step 4 Step 5	Tool 2	(same data, same methods)? (same data, same in a given tool version, can we in a given tool version, can we methods)? retrieve all retrieve all
						corresponding corresponding
		Activation map for Activation map for		results? results?
		contrast 1 contrast 1	

Irreproducible with... Different Analysis

Post-processing by different teams

Unreliable results

Assumption violations

Better fit to the data We are hiring https://team.inria.fr/empenn/job-offers

Variability