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Variation in locations of reported white matter differences 
between people who stutter and people with fluent speech

Cai et al. (2014)



Carp (2013)

Variation in functional activity when the same 
task data was analyzed by different workflows
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Glatard (2015)





Repeatable

Replicable 

Reproducible

Reusable

Can the same lab repeat all steps of an experiment?

Can another lab redo the experiment?

Can we get similar results - input to output relation?

Can someone reuse your data/code/samples/hardware?

Peng (2011), Science; Goble (2014), GigaScience; Drummond (2009), ICML;



Spectrum	of	Reproducibility
• Data		+		Analysis		=		Result	
• Exact	Same	Data	+	Exact	Same	Analysis	should	yield	the	
Exact	Same	Result	

• Exact	Same	Data	+	Nominally	‘Similar’	Analyses	should	
yield	a	‘Similar’	Result	(i.e.	FreeSurfer	subcortical	volumes	compared	to	FSL	FIRST)	

• Nominally	‘Similar’	Data	+	Exact	Same	Analysis	should	
yield	a	‘Similar’	Result	(i.e.	my	kids	with	autism	compared	to	your	kids	with	autism)	

• Nominally	‘Similar’	Data	+	Nominally	‘Similar’	Analyses	
should	yield	a	‘Similar’	Result		

• Because	we	do	not	really	characterize	data,	analysis	and	
results	very	precisely	in	the	current	literature,	‘Similar’	
has	lots	of	wiggle	room	for	interpretation	(both	to	
enhance	similarity	and	discount	differences).
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Replicate	this:	

My	paper	concludes:	
• Increase	in	resting	state	connectivity	between	
Right	Superior	Temporal	Gyrus	and	the	Right	
Superior	Frontal	Gyrus	in	subjects	with	autism,	
and	this	connectivity	correlated	with	diagnostic	
severity.	

How	does	one	go	about	replicating	this?

Example



Example
What data? (MR parameters) 
What analysis? (software and parameters)

What anatomic framework? (atlas)

What measure?

What subject characteristics? 
(age, gender, SES, genetics,  
environment, etc.)

What statistic? (covariates, corrections)

My	paper	concludes:	
• Increase	in	resting	state	connectivity	between	Right	
Superior	Temporal	Gyrus	and	the	Right	Superior	Frontal	
Gyrus	in	subjects	with	autism,	and	this	connectivity	
correlated	with	diagnostic	severity.
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