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HOW (NOT) TO INTERPRET YOUR 
RESULTS 





“In response to images of Democratic 
candidates, men exhibited activity in the 
medial orbital prefrontal cortex, indicating 
emotional connection and positive 
feelings.” 

“Images of Fred Thompson led to 
increased activity in the inferior frontal 
cortex, a brain structure associated with 
empathy.” 

“Subjects who had an unfavorable view of 
John Edwards responded to pictures of him 
with feelings of disgust, evidenced by 
increased activity in the insula, a brain area 
associated with negative emotions.” 



“Earlier this year, I carried out an fMRI experiment to find out whether 
iPhones were really, truly addictive, no less so than alcohol, cocaine, 
shopping or video games. In conjunction with the San Diego-based firm 
MindSign Neuromarketing, I enlisted eight men and eight women between 
the ages of 18 and 25. Our 16 subjects were exposed separately to audio and 
to video of a ringing and vibrating iPhone...most striking of all was the flurry 
of activation in the insular cortex of the brain, which is associated with 
feelings of love and compassion. The subjects’ brains responded to the 
sound of their phones as they would respond to the presence or proximity of 
a girlfriend, boyfriend or family member.  In short, the subjects didn’t 
demonstrate the classic brain-based signs of addiction. Instead, they loved 
their iPhones." 

Do you really love your iPhone? 



REVERSE INFERENCE 



Reverse inference - a Bayesian view 

P(process|act) =    
  P(process)*P(act|process) 

P(act) = P(process)*P(act|process) + P(~process)*P(act|~process)    

P(act) = P(processA)*P(act|processA) + P(processB)*P(act|processB) + 
P(processC)*P(act|processC) + …   



Does reverse inference work? 
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Insula activation is weakly selective 

Some voxels active in as many of 20% of studies 
Yarkoni et al., 2011 



Informal reverse 
inference provides 

relatively weak 
evidence 

Poldrack TICS, 2006 



Tasks and cognitive processes 

Hutzler 2014, Neuroimage 



TERMS AND DEFINITIONS 



Cognitive terms 

•  What is “working memory”? 
– holding information online in memory 
– manipulating information held in memory 
– memory for temporally varying aspects of a 

task (episodic memory) 

f 



Tasks vs. Constructs 

•  “Sternberg item recognition task” vs. 
“Sternberg working memory task” 

•  “word Stroop task” vs. “inhibition task” 



Cognitive Atlas 

•  A database of  
– Mental Concepts 
– Experimental Tasks 
– Disorders 

•  Definitions of terms 
•  Relations between the terms 
– “working memory” is a kind of “memory” and 

can be measured by “digit span” task 
•  Crowd sourced (Wikipedia style) 

Poldrack et al., 2011 



DECODING 



Inference by decoding 

Yarkoni et al., 2011 



Pairwise classification accuracy 

Yarkoni et al., 2011 



Lenartowicz et al, 2010, Topics in Cognitive Science 

WM: working memory 
TS: Task switching 
RS: Response selection 
RI: Response inhibition 
CC: Cognitive control 
BI: Bilingual language 

Using classification to understand mental 
structure 



Schwartz et al, 2013, NIPS 

Predicting labels  across labs and studies 
using raw data 



THE NEED FOR DATA 



Just coordinates? 

•  Databases such as Neurosynth or 
BrainMap rely on peak coordinates 
reported in papers (only strong effects) 

 



Are we throwing money away? 







NeuroVault.org  
simple data sharing 

•  Minimize the cost! 
•  We just want your statistical maps with 

minimum description (DOI) 
–  If you want you can put more metadata, but 

you don’t have to 

•  We streamline login process (Google, 
Facebook) 



Benefits? 

•  In return  authors get interactive web 
based visualization of their statistical maps 
– Something they can embed on their lab 

website 
– Decode your maps using Neurosynth! 



http://ric.uthscsa.edu/mango/papaya/ 



pycortex.org 



26 tasks, 482 images from 338 subjects  Poldrack	  et	  al.,	  2013,	  	  
Fron%ers	  in	  Neuroinforma%cs	  

OpenFMRI 



OpenFMRI 



OpenFMRI 



SUMMARY 

•  Informal reverse inference can be very 
weak 

•  We need databases (BrainMap, 
NeuroSynth) and ontologies (Cognitive 
Atlas) to do formal reverse inference 

•  Machine learning techniques to perform 
formal reverse inference 

•  We need to capture data beyond 
suprathreshold peak coordinates 


