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Neural correlates of interspecies perspective taking in
the post-mortem Atlantic Salmon: addressing the
multiple comparisons problem in fMRI
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The Non-Independence Error Lingering Questions
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v important is multiple testing correction in fMRI?

« How reliable are the results from fMRI studies?




Piloting Experiments

Multiple Testing Correction

Social Perspective Taking The Atlantic Salmon
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What Happened? Presenting Our Findings
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Importance Prevalence

Number of
Study cant Voxels —
Hoch. Siddk Perm.  Perm. Human Brain Mapplng
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o0 IS8 334 NeuroImage
7 7 2241 3447
127 371 372 379 917 4088
0 ) 0 0 Cerebral Cortex
Item Recognition 5 5 4 4 58 378
Visual Motion 626 1260 1269 1281 1480 JoCN
Emotional Pictures 0 0 0 0 0 7
Pain: Warning 127 116 116 118 221 347

Pain: Anticipation 55 55 402 NOW

Pain: Pain

Our Arguments Composite Display

« A principled method should be
used to threshold fMRI results.

« The practice of reporting results
from a peak voxel should be avoided.

p(uncorr) < 0.001 p(FDR) = 0.05 Hybrid

Bennett CM, Wolford GL, and Miller MB. (2009). The principled
control of false positives in neuroimaging. Social Cognitive and
ve Neuroscience, 4, 417-422.




The Big Question
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If you did a scan twice, how stable would values be?

Measuring Reliability Measuring Reliability

BMS-EMS

ICC(3,1) =

BMS + (k-1)EMS

Overlap of significant voxels Correlation of voxel values
(Rombouts et al., 1997) (Shrout and Fleiss, 1979)

Experiment Design Results: Event-Episodic

For an event-related episodic recognition task...
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Results: Across Conditions Results: Thresholded
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= ICC correlation values of thresholded voxels

Results: Six Months

[20 minutes apart] six months apart]

Literature Review

Mean Overlap (26 papers) = 0.29

(Dice overlap = 0.45, Jaccard overlap = 0.29) Bennett CM and Miller MB. (In Press). How reliable are the
results from functional magnetic resonance imaging? Annals of
the New York Academy of Sciences.

Mean ICC (15 papers) = 0.47
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Overall Conclusions

Use a principled method to control false positives.

There are many factors that influence fMRI reliability.

ome fMRI results may be lower than

Thank You

bennett @ psych.ucsb.edu

http://prefrontal.org




