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Normal (n = 48) AD (n =52)

Age [year] 4.3 75.5
Male [ n (%)] 32 (66.7) 31 (59.6)
Education duration [year] 15.7 14.2
MMSE 28.8 234
> [2)Z=3.17CDRSB+0.11ADAS13-0.57TMMSE KASTFY—T

(¥ B#&(Z%, MCI converter)
> [Y1]MRI(GM) DRIALIE

» VBM toolbox (segmentation, DARTEL normalization)
» 3D B-spline 2 ERAIC&AXITtH/N(q = 5000)
> [ Y2 ]JPET ORI

» co-registered to the bias-corrected T1 image and an intensity normalization to the GM
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» PLINK(maf=0.05, HWD p.level=0.001, call rate=0.95)
» Mean Score within Haplotype Blocks (p = 5000), Median imputation for missing



| = mpe i N RE R O fRAT)

]
S |
%E N ﬁjl—l B = O
7TT u / \ “Sparse”
1 11t w1 m BWy WY mmmm
SMRI OEERHK i INEE
S(nxn) B %ﬁﬁ - Y uxq)
( #8=48R9 )
#HERE $n = 50 — 100 Y =5B ®;Z:'71t"
KoL N = 1005 iniiziniinm (RAHEED
‘BRIT E:EEEEEEE?.“:EEEEEEEEE u=">Ywy
e o il
— SBWY
77'-_'7_\_/5( Kawaguchi and Yamashita (2017), Kawaguchi (2016),

Kawaguchi (2015), Araki et al. (2013), Yoshida et al. (2013),



| @RS (R27)

Outcome Z
u = by}lul + bY,ZuZ / t = bX,ltl + bX,ZtZ
bY’]_ by)z PredICtIOH MOdel bX,l bXZ
[ ] T
Imaging
Uy “— Genetics ‘i
H=0
“Sparse”
Wy 1 Wy 2 Wx 1 Wx 2
1 1NN BIUNINIEE | HEIELE
Y, Y, X4 X,
B[{£ 1 B[{&2 BEIGF1 B F2

w =Y wy; u;=Y,wy, t, =Xiwx1  t; = Xowy,



| e R4y (R 7)

> nANDEEBREZEZD.

> Xy Xpy, (m=12,... ,Mx)IT38, Y, n X q,, (m=1,2,..,My) 175I.
» My, Myl&7 0y 9 (EF)T4) 8

> Z nRITLTINALARYRL

> XEYDROATRIA.
Mx My
t = z bX,meWX,m' u= z bY,mYmWY,m
m=1 m=1

> BAHANJRIL

T T S o
» Wy = (WX,1'WX,2' "'!WX,Mx) , Wy = (WY,lle,Zr ""WY,My) -Ij-j EJ"/\O'\)L

» bX = (bX,l’ bxyz, ...,bX,MX)T, by = (by}l, bY,Z' ...,bY’MY)T X_/ \O_Ea"/\sgb)l/



| xa7R D HES K

> RDOL(by,wy, by, w)Z||lwy||* =1, lwyll* =1, ||by|I* = 1,
byl = 1OFHIR T THRRIETDHIEIZKYKRDS

L(bx,wy, by, wy)

Mx My
= Uy t'U + Uy t'Z + pyzu'Z — Z Pixm (Wxm) — Z Paym (Wy.m)

m=1 m=1
0 < pxzlyz Mxy < 1L uxy =1 — uxz — tyz, Pp(x) = 24|x|.
ﬂxz,ﬂyz,ﬂxyliﬁlzla_‘i%}. A,S (j:BIC-_GEJ:R

Related works
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3. deflation step (ZIXL%iLY)
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F321.2.3%#YRL, EcomponentD RaAT7ELEEAEHFH
—  [EEAM])

y(s) = cov(t(s),u(s)) + cov(t(s),Z) + cov(u(s),Z)
=>vy(s) <y(s+1)
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ﬂ;ﬂ ﬁg 5% %ﬁ 0) %:IE % ( i ) sensitivity — (1- specificity)

Parameters X Y
Wy0 Wy Uyz compl comp?2 mean compl comp?2 mean
0 0.979 0.803 0.891 0.722 0.114 0.418
0.2 0.976 0.849 0.912 0.712 0.135 0.424
02 0.5 0.959 0.907 0.933 0.663 0.401 0.532
0.8 0.909 0.896 0.902 0.555 0.915 0.735
02 0 0.971 0.806 0.888 0.880 0.112 0.496
0.2 0.973 0.849 0.911 0.860 0.164 0.512
t0 0.5 0.976 0.880 0.928 0.649 0.380 0.515
0.8 0.920 0.884 0.902 0.720 0.892 0.806
0 0.958 0.956 0.957 0.812 0.850 0.831
0.2 0.959 0.956 0.957 0.807 0.847 0.827
2 o5 0.978 0.961 0.969 0.759 0.736 0.747
0.8 0.961 0.946 0.953 0.794 0.932 0.863
08 0 0.956 0.959 0.957 0.905 0.869 0.887
0.2 0.953 0.956 0.954 0.897 0.874 0.885
r0 0.5 0.972 0.951 0.962 0.754 0.742 0.748
0.8 0.970 0.954 0.962 0.904 0.898 0.901
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| R package

msma: Multiblock Sparse Multivariable Analysis

There are several functions to implement the method for analysis in a multiblock multivariable data.
If the input is only a matrix, then the principal components analysis (PCA) is implemented. If the
input is a list of matrices, then the multiblock PCA is implemented. If the input is two matrices for
exploratory and objective variables, then the partial least squares (PLS) analysis is implemented. If
the input is two list of matrices for exploratory and objective variables, then the multiblock PLS
analysis is implemented. Moreover, if the extra outcome variable is specified, then the supervised
version for the methods above is implemented. For each methods, the sparse modeling is also
incorporated. Functions to select the number of components and the regularized parameters are also

provided.

Version: 0.7

Depends: mvtnorm

Published: 2016-01-01

Author: Atsushi Kawaguchi

Maintainer: Atsushi Kawaguchi <kawa_a24 at yahoo.co.jp>
License: GPL-2 | GPL-3 [expanded from: GPL (= 2)]

NeedsCompilation: no
CRAN checks: msma results
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