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MOTIVATION GROUP STRUCTURE

CROSS VALIDATION RESULTS

Canonical correlation analysis (CCA) is a technique for measuring the association between Motivation: brain features come in RCCA GRCCA

two multivariate data matrices. A reqularized modification of canonical correlation anal- K = 229 groups (aka brain regions). max correlation = 0.11 for A;=0.001 max correlation = 0.296 for A;=100 and py=1

ysis (RCCA), imposing an /2 penalty on the CCA coefficients is widely used in applica- train test train ot
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group regularized canonical correlation analysis (GRCCA), is especially useful when the
variables are correlated in groups. We illustrate some computational strategies to avoid
excessive computations with regularized CCA in high dimensions. We demonstrate the
application of GRCCA method in our motivating application from neuroscience.
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Assumptions:

e group homogeneity
Qg = O CANONICAL COEFFICIENTS GRAPH REGULARIZATION

e differential group sparsity
ap ~ 0
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RCCA (A = 0.001) Motivation: brain features can be repre-
sented as a graph (V, E).
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Brain activations X <€ R"*P’: mag- Behavioral scores Y € R"*4: self-reports B . -
netic resonance imaging obtained during assessing various aspects of reward- Modified correlation coefficient:

a gamblmg task. related behaviors. OéTEXY 8 ._ -°* 234764 2555625556 2347e4

V=A{1l,...,p} and ECV xV
n = 153 participants; p = 90,368 greyordinates; g =9 scores Vol (Sxx + K (A u))a VB Syy 3

where K()\l,,ul) — )\1<I — C) + ,ulC

Assumptions:

edge homogeneity
a; ~ o, for (i,7) € B
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Goal: given two random vectors Motivation: CCA doesn’t work for p > n
11T

r=(x1,...,2p)and y = (y1,...,Yq) - . o o
Modified correlation coefficient:

Shrinkage inequality:
> (i—ay)? <ty

maximize cor(ozTa:,ﬁTy) w.rt. o, 8 TS xy 8 ' | S AN b afier] | -5 (4,5)EE
GRCCA for (X,Y) «<— T

oT (Exx +Ml)a+/BTY R il ) o | . : S
e canonical coefficients oo and 3 \/ (Yxx 1) \/6 vy p RCCA for ( )?,Y) RN I AP | 4 Modified correlation coefficient:

Shrinkage inequality: 5 X, - X - % .y . A “ | 2 34604 2 543667254366 23464 al'Yxy s
— 1 = A1y ey K T K
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e canonical correlation cor(a” z, 8* y) D1 % PEM % Yy : 3 | |
Solution: via SVD of 11 AN 11 K) i & L ‘ 4 where [ = D — A is Laplacian matrix.
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Correlation coefficient: (Exx + M) 28 xy Yy v g - N ) 4 \ . | Question: Can we automatically detect

T clusters of X features (brain regions)?
pla, B) = cor(a” z, 57 y)

e canonical variates o’z and 81y

TS v 3 KERNEL TRICK \ e | e 31~ w ~, Idea: We can encourage the edges to be
@ [ ' > L%y j S a=h . S W . .
~ aa | ' Ya wilhd! - Y. A sparse using

\/ozTEXon \/BTZyyﬁ library(CCA Problem: . " ;

rcc(X = activation, Y = behavior, lambdal = 18, lambda2 = @)

Yxx € RPXP N — | i . E a; —a;| <t
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Error: cannot allocate vector of size 62.1 Gb \ P Xq - e ’ ' j‘
2Lxy €R (i,)€E

CCA optimization problem: Traceback:
are too large
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