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Nichols, Qi, Asma, Leahy (2002). Spatiotemporal Reconstruction of List Mode PET Data. I[EEE TMI, 21(4), 396-404.



Pittsburgh Lessons

* Profound impact of open software...
* When shared and supported

e Collaboration
e See the world and do science
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Michigan

* University of Michigan Department of Biostatistics

* Continued software development
* SnPM, but also FSL's randomise

* Focus on inference for MRI
* False Discovery Rate

e Continued FWE permutation evaluations
e Conjunction Inference
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Conjunction Inference in SPM

* Example, 3 variants of N-Back

Letter memory: DJDFPRAR.
Number memory: 4 2 4 8 4 2 3 2 .
Shape memory: SC R YN M XM,

* Only want voxels that activate all three

* Friston & Worsley (2000) Conjunction

* Found null distribution of min7, random field
* FWE thresholds on min imagek

Worsley, Friston (2000). A test for a conjunction.
Statistics and Probability Letters, 47, 135-140.
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Conjunction Inference — Right null

e Rather, want:

. k __
HO . U{H — O} “Not all effects present”
k

HA : m{Hk = 1} “All effects present”
k

* Correct conjunction test:
* Take conjunction of tests, each at usual level

* E.g. if K= 3 tests are all significant at o = 0.05
* Reject conjunction null Ho in favour of Ha

Nichols, Brett, Andersson, Wager, Poline (2005). Valid conjunction inference with the minimum statistic.
Neurolmage, 25(3), 653-660.



Michigan Lessons

* Just because a result is published & cited, doesn’t
mean its right

* Great rewards for working closely with the user

* Build generic, tools (keep on) supporting them

* |t doesn’t need to be published in JASA/IRSS (your
own discipline's top journal) to be impactful

U. Michigan
®

Carnegie Mellon U



GlaxoSmithKline

GSK House

o

o
GlaxoSmithKline




ine

GlaxoSmithK]

GSK Clinical Imaging Centre
Hammersmith Hospital Campus
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GSK: Imaging Genetics of Depression &
Glycogen Synthase Kinase-3p (GSK3[)

* Main effects of SNP
* Green: Superior temporal gyrus: P<0.001 (Space, 15 SNPs)
* Red: Right Hippocampus: P < 0.02 (Space only)

* SNP x MDD interaction

Main effect SNP on Grey Matter L Hippocampus:
Al SNP x {MDD,HC} interaction on GM

MDD

HC

Right Hippocampal Voxel (30, -26, -12)

Modulated GM Volume
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GlaxoSmithKline Lessons

* Amazing smart, driven scientists

* Pharma priorities change at lightening speed
* Clinical trials are hard

GlaxoSmithKline
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Too easy,
wo wPpact

Too havd
NO answey

Know when to stop reading!



Methodologists

vour tool

Support users %
veap rewards
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Learn stats, coding early,

Always know:

What exactly 1S your

question?

Ave vyou collecting data that

can answey that question?

e Ave you using stat. wethods
that answer that question?
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