





How many of these voxels are REALLY active?




 chance of Type | error

5,000 false positive voxels!
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among all the voxels in the >

brain.. if the null is true...




N =. ‘00'5-0 vo
a = 0.05

new significance level at each voxel: p < 0.000000

Kiss your results goodbye...




we'll definitely find

ex.: ho correction

pecific

we can trust that anything
we see isn’t false

ex.: voxel-wise Bonferroni
correction
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Luckily, other people have already derived

equations to solve for the expected Euler

characteristic. | A M ( - WL 4
/ Thanks, math!







FDR = E |

note: EXPECTED, not guaranteed!



FALSE DISCOVERY RATE CORRECTION g

Select FDR threshold g — e.g., 0.05

Rank all the p-values over all the voxels in the brain

Find r: the largest i for which p; is less than or equal to % X q

All p; for which i < r are deemed significant p-values

Martin Lindquist
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Control of Familywise Error Rate at 10%
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Occurrence of Familywise Error

Control of False Discovery Rate at 10%
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6.7% 104% 149% 9.3% '16.2% '13..8% 14.0% 10.5% 12.2% 8.7%
Percentage of Activated Pixels that are False Positives

/ Will Penny (2005); Wellcome Trust Centre, UCL (P



AN ARGUMENT FOR SENSITIVITY OVER SPECIFICITY

doi:10.1093/scan/nsp052 SCAN (2009) 4, 423—-428

Tools of the Trade

Type | and Type Il error concerns in fMRI
research: re-balancing the scale

Matthew D. Lieberman,' and William A. Cunningham2
'Departments of Psychology, Psychiatry, & Biobehavioral Sciences, University of California, Los Angeles, and “Department of Psychology,

Ohio State University, USA
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f 4. Type | errors will fail to replicate and thus will wash out in the literature anyway



d then run

. o'i- FC :
2. Compare you ics you just generated

(ZZ Some tools/methods: SnPM, AFNI’s 3dClustSim, Scott Slotnick’s permutation method
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Documentation at: http: //www2.w /statistics /staff /academic-

research /nichols/software /snpm/man .

( Installed on Pleiades at: /usr/public/spm/spm12 /toolbox /snpm
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Nichols & Holmes (2001)
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Choose @ .
Find a critical cluster

Any cluster larger than k is considered sig




1 bit fougher than SPM

“Wait, but dldn’r’rhq’r pqper say that 3dC m had ug?”

Yes, and it’s been fixed.
A very fresh (7/20/2016) version of AFNI is installed on Pleiades at: /usr/public/afni
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0.000500 31.6
0.000200 21.5
0.000100 16.0

/ ++ Clock time now = 54.












NEUROVAUL OpenfM R

A public repository of unthresholded statistical maps,
parcellations, and atlases of the human brain

| Open Science Framework

A scholarly commons to ect the entire research cycle
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