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A Scientific question: how does behavior
relate to brain activity?

A Statistical problem: decompose two or
more datasets Into

I joint + Iindividual + noise
A Pressing problem in big data:

I Genomics and cancer research: Gene
expression, copy number, mutations

I Neuroimaging: Combine imaging modalities,
behavior, genetics
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ACanonical correlation analysis: issues
when'Q ¢€orQ ¢

APartial least squares:

AOCI A6 AGams AG =) Ot iy @

AChallengeswhen Q | Q

1. Unit variance: @ dominates
2. Standardize by energy: @ dominates

AJoint & Individual Variation Explained
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a‘-:subjects>
AMultiple Matrices 1o
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JIVE Schematic
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APrincipal Angle Analysis developed
for JIVE by Feng et al

ATheoretical Version:

Ina , Row(w )=Row(w )
AEmpirical Version:

Ina , Row(w ) Row(w )
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fStack RSV of SVDs of 0 and 0

Arake another SVD, those RSVs are the
averages of matched noisy directions

ALargest, correspond to smallest PA:
— AAI, O p
Arhreshold with bounds determined from:
1. We d i in6km bounds PAforuv + O,
2. Assumption of isotropy,
3. Sample noise directions to get thresh for — .




;"( A

. EMORY | {CISIS o
HCP Overview ROLENS | b a§ e

AAnalyzed 487 subjects from the
Human Connectome Project
AThree analyses differing in imaging:
1. Case 1: Large WM signal in imaging
2. Case 2: Weak WM signal
3. Case 3: No WM signal
ASame behavior dataset in 3 cases
I Large WM signal in behavior
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A Behavior: 139 x 487 subjects
A NIH toolbox, in-task working memory, others

A Normalized with shifted log transform (Feng
2016) ) Preprocessed behavioral data for one artlclpar:t

3 nition In [001DOX
toolbox
= [WOorkKin emory accura
orking memory reaction time
pthers
NIH Cognitiony,

WM response time

N
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e it
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Behavioral variables
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A HCP estimated activation from two runs of
same task for variety of tasks

A Z-stat subject images: 91,282 x 487

Case 1: strong working

memory signal Case 2: weak working Case 3: no working
2 bk T 0 bk contrast (faces, memory signal memory signal
places, tools, body parts) 2 bk tool main effect right hand motor task
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