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M2 () &, Z2EEBEMRDH O—RILTH Y, BELZEBNHDI T ATHS. Th X, RBEFE
UTHEMAMZRET S Z 2, 2L DLERMITIZE > THOTEHETHH, 2O LI REHEI1S, o
EARDPEMIRERPSEONZEDTHEINENERET LI LI, REZEDTERVWEDTH 5.

X1,... . Xy & p0Gt (B) HERAZ MLET R, X = [X1,..., Xn] K& OHIET 5 p x N BTSN &
T3, EARFEIRY MV ROBEARESEITH 2hEh

X =N"'Xjy, (1)
S=n"'XQnX', n=N-12>p, (2)

eRINB. 2T,
in=0... 1) eRY,  Qy=Iyv—N 'jyiy. (3)

ARETIE, AT —ILINERAEDHEFSA, BlH px N ORERITH]
W=[Wi... Wxy=85Y2[X.. . XyQy=512XQu, (4)
IZEED K7 Gt R A2 ER L, IO BERMRE D 7= FEOREE L. 22T,
W, =8"Y¥X,-X), i=1,...,N, (5)
STU2 0% S ORI RO WATH % KT,
2. F-HIEmAVER

X1,...,Xn % X ~EC,(0,A) DI VX La¥— X =[X1,...,Xn]| % px N OBLEITTS (observation
matrix) &3 5. IRD & SRR LSyun(¢) DV T2 T A Fpun

Foxn = {X(p x N) ~ LS, n(6x); the distribution of Xa depends on a € R" only through a’a}  (6)

& Iwashita and Klar (2014) OFFHRIZE DIRD & 5 kiR 2157



Theorem 1. X,..., Xy 3T EC,(0,A) (TS 2 U X =[Xq,.... XNy &BL. S & (2) 12L&
BINDEANBATHE LT px N HERITH Y = S712X 95, ZoLE

Y ~ SS,un(oy). (7

T 51T, (3) DEHITH QN & rank(Qn) = n DERHFHITITHEH 6, KK =Qn, K'K = I, %/
25 N xn (E) 75 K BMFETS. THEFHLT Theorem 1 ZRRIND &, IROFEREHE5.
Theorem 2. Let X1, Xo,..., Xy FMZIZ EC,(p, A) SRR FILEL, X =[X1, Xo,..., X ] &
BT, S % (2) Tk EBRINIEARLSHATIIETE. ZDLE, nxp HEETH

U=KQnX'(nS)"'/? = K'X'(nS)~"/? (8)

I& Stiefel ZRkME O(n,p) EO—REDAEIZHED . 2212, Qn 1 (3) TEHSI N N x N {74 TH 5.

3. BRI IREFEEHERBRER
(XNN (k=1,2,...,m) & pUOGLHEERZ bV X OF VX LAY —,
Xop =[x xQ] Sp =n T Xw@n Xy,

rL<c

Uk = Ky X(4y(nS)) ™%, n=N-1>p, (9)
¥ ¥ % &, Theorem 2 DFERD S, X ~EC, (1, A) (j=1,...,Nik=1,...,m) %5 1F Uy IZITIT Stiefel
ZRA O(n,p) EO—BEAEIZHED Z 212725 DT Pycke (2010) 2M2FE U 72ME EO DO —kk3 I 5%
LA L T, BUEFIEZRERR LU 72, IRET 2MERICE D W THUASFER % 17 U 724538, HHRER O T T,
REUMEFEPENTH 2D, BEMNBEROTT, MEIZE LRV L2, 72, EEHMED
AT E N T 3 Tris Setosa deta (2DWTH, ZHORINE T2 2 L TRIEKDIE BHTE 20, T_CCRH
G RZHTHI LT TE o7z, MEFIHEZED, SHBROWERELEZT WS,

HEE

AHFZEIL JSPS B E 18K11198(%& F), 18K03428(FH, A F) OB % 5 726D T,

ZE 3k

Iwashita, T. and Klar, B.(2013). The joint distribution of Studentized residuals under elliptical distributions.
J. Multivariate Anal., 128, 203-209.
J.-R. Pycke. (2010). Some tests for uniformity of circular distributions powerfull against multimodal alter-
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Community-level social capital, parental psychological distress, and child physical
abuse: A multilevel mediation analysis
Nobutoshi Nawa, Aya Isumi, Takeo Fujiwara
Department of Global Health Promotion, Tokyo Medical and Dental University, Tokyo,
Japan.
Abstract
Clarifying modifiable risk factors and mediators is crucial for developing a strategy to
prevent child maltreatment. The purpose of this study was to investigate the association
between community-level social capital and physical abuse towards children, and the
mediating effect of parental psychological distress by multilevel mediation analyses.
We analyzed data from a population-based study of first-grade elementary school
children (6—7 years old) in Adachi Ward, Tokyo, Japan, which was conducted in 2015.
The caregivers of first-grade students from all elementary schools in Adachi Ward (N =
5,355) were asked to respond to a questionnaire assessing parents’ self-reported
physical abuse (hitting and beating) and neighborhood social capital. Among them,
4,291 parents returned valid responses (response rate: 80.1%). We performed multilevel
analyses to determine the relationships between community-level parental social capital

and physical abuse, and further multilevel mediation analyses were performed to



determine whether parental psychological distress mediated the association. Low

community-level social capital was positively associated with physical abuse (both

beating and hitting) after adjustment for other individual covariates. Multilevel

mediation analyses revealed that community-level parental psychological distress did

not mediate the association. Fostering community-level social capital might be

important for developing a strategy to prevent child maltreatment, which may have a

direct impact on abusive behavior towards children.
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Mediating effects of parental psychological distress and individual-level social capital

on the association between child poverty and maltreatment in Japan
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K1 K7y VEIGESHTE X R Y 2T 4 v 7 BURSHT OR5 R

CDE: Controlled Direct Effects, NIE: Natural Indirect Effects, TE: Total Effects
IRR: Incidence Rate Ratios, OR: Odds Ratios, Bold: p<0.05

Social capital

15

Poverty

Psychological
distress

Child

maltreatment

Household Material | |[Experience of
. S being unable
income deprivation to pay

Physical

abuse Neglect

B 1 HEGEAET Y v 7 X5 HR

Abuse

Psychological

Prevalence of Crude Model 1 Model 2 Model 3 Model 4
Outcome: Any Maltreatment maltreatment (%) IRR _ 95% CI IRR  95% ClI IRR_ 95%ClI IRR_ 95% ClI IRR  95% CI
Poverty No 37.1 Ref Ref Ref Ref Ref
Yes 47.8 1.29 1.15-1.44 1.23 1.10-1.38 1.08 0.96-1.22 1.21 1.08-1.35 1.07 0.95-1.21
Age N/A 0.98 0.97-0.99 0.99 0.98-1.00 0.99 0.98-1.00 0.99 0.98-1.00 0.99 0.98-1.00
Education N/A 0.91 0.85-0.97 0.94 0.88-1.01 0.96 0.90-1.03 0.95 0.89-1.02 0.97 0.90-1.04
K6 total score N/A 1.05 1.04-1.06 1.15 1.04-1.06 1.05 1.04-1.06
SC mean score N/A 1.14 1.07-1.21 1.11 1.04-1.18 1.05 0.98-1.12
Outcome: Physical Abuse OR __ 95%ClI OR__ 95%CI _OR  95%Cl OR  95%CI OR __ 95%ClI
Poverty No 10.8 Ref Ref Ref Ref Ref
Yes 16.8 1.67 1.36-2.05 1.43 1.16-1.78 1.10 0.88-1.38 1.35 1.09-1.68 1.07 0.85-1.35
Age N/A 0.95 0.93-0.97 0.96 0.94-0.98 0.96 0.94-0.98 0.96 0.94-0.98 0.96 0.94-0.98
Education N/A 0.74 0.64-0.84 0.80 0.70-0.91 0.83 0.72-0.95 0.82 0.72-0.94 0.84 0.73-0.96
K6 total score N/A 1.10 1.09-1.13 1.10 1.08-1.12 1.19 1.07-1.12
SC mean score N/A 1.39 1.24-1.57 1.30 1.15-1.47 1.18 1.04-1.33
Outcome: Neglect OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Poverty No 12.2 Ref Ref Ref Ref Ref
Yes 18.8 1.67 1.38-2.04 1.69 1.38-2.08 1.44 1.27-1.79 1.62 1.32-1.99 1.41 1.14-1.75
Age N/A 0.99 0.97-1.01 1.00 0.98-1.01 1.00 0.98-1.02 1.00 0.98-1.01 1.00 0.98-1.02
Education N/A 0.97 0.86-1.09 1.04 0.92-1.18 1.07 0.95-1.22 1.07 0.94-1.21 1.09 0.96-1.24
K6 total score N/A 1.17 1.05-1.09 1.07 1.05-1.09 1.06 1.04-1.08
SC mean score N/A 1.30 1.16-1.45 1.25 1.12-141 1.18 1.05-1.32
QOutcome: Psychological Abuse IRR 95% CI IRR 95% CI IRR 95% CI IRR 95% CI IRR 95% CI
Poverty No 28.8 Ref Ref Ref Ref Ref
Yes 385 1.34 1.18-1.51 1.27 1.12-1.44 1.09 0.95-1.24 1.24 1.09-1.41 1.08 0.94-1.23
Age N/A 0.98 0.97-0.99 0.98 0.97-0.99 0.98 0.97-0.99 0.98 0.97-0.99 0.98 0.97-0.99
Education N/A 0.90 0.84-0.97 0.95 0.88-1.02 0.97 0.90-1.05 0.96 0.89-1.04 0.97 0.90-1.05
K6 total score N/A 1.06 1.05-1.07 1.06 1.04-1.07 1.05 1.04-1.07
SC mean score N/A 1.15 1.07-1.24 1.12 1.04-1.20 1.05 0.98-1.13
IRR: Incidence Rate Ratios, OR: Odds Ratios, Bold: p<0.05
2 BRI
Outcome: Any Maltreatment ~ CDE (IRR) 95%Cl  NIE(IRR) 95%Cl  TE(IRR) 95%Cl oo
Psychological distress 1.08 0.99 —1.18 1.12 1.09 —1.15 1.21 1.11 —1.32  59.1
SC 1.21 1.11 —1.32 1.02 1.01 —1.03 1.23 1.13 —1.34 9.6
Outcome: Physical Abuse CDE (OR) 95%Cl NIE(OR) 95%Cl TE(OR) 95% Cl mP:JIC;”e‘d
Psychological distress 1.10 0.89 —1.39 1.25 1.18 —1.32  1.38 1.11 —1.73 699
SC 1.35 1.10 —1.68 1.05 1.03 —1.09 1.43 1.16 —1.77 14.8
Outcome: Neglect CDE (OR) 95%Cl  NIE (OR) 95%ClI TE(OR)  95%Cl n:)eedr?aetr:d
Psychological distress 1.44 1.17 —1.79  1.16 1.11 —1.22  1.67 1.35 —2.05 28.7
SC 1.62 1.31 —1.98 1.05 1.02 —1.08 1.69 1.37 —2.07 8.6
Outcome: Psychological Abuse CDE (IRR) 95%Cl  NIE (IRR) 95%Cl  TE (IRR)  95%Cl mp:dr::aelnetd
Psychological distress 1.09 0.98 —1.21 1.14 1.11 —1.17 1.24 1.11 —1.37  60.2
SC 1.24 1.11 —1.38 1.02 1.01 —1.04 1.27 1.14 —1.41 9.2
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1. Introduction

The recent growth of data requires a proportional increase in speed of analysis, as
with the problem of how to predict a future value when multiple data sets are
observed in real time. At this time, how to summarize the multiple data sets with
data fusion is important. Therefore, this presentation discusses a data fusion
method as a summarization method based on our recent researches [1], [2]. The
research focused on how to obtain comparable estimates of predicting values of
dependent variables in regression analysis when we observe multiple different data
sets simultaneously. These data sets have various forms. For example, if we
observe high-dimension and low-sample size (HDLSS) data and the data is
classified into several subclasses by using an adaptable classification of the high
dimension, then the obtained subclasses are one of the multiple data sets.

The main role of ordinary linear regression analysis is to obtain the estimate of
predicted values as projected values in a linear subspace spanned by vectors of
independent variables. However, if the data set has been observed simultaneously
from multiple different data sources, then we must create different linear
subspaces to estimate the different predicted values corresponding to the different
datasets. So, we cannot compare the different predicted values, since the linear
subspaces are different.

In order to solve this problem, we have proposed a method to obtain comparable
predicted values obtained from different datasets by utilizing a fuzzy clustering
result and an orthogonal projector which projects two different vectors
corresponded with the two different dependent variables to the same intersection
of the two different linear subspaces. [1], [2] From this, since the different predicted
values from different data sources can be obtained in the common space, we can
compare the different predicted values.

2. Comparable Predicted Values in Regression Analysis

Two n X p matrices A; and A, which consist of independent p different variables
are shown as: 4, = (a”,-,a”), a® = (,--,a{)), r=1,--,p, t = 1,2. b, and
b, are vectors of dependent variables, g, and B, are vectors of regression
coefficients, and e, and e, are error vectors whose elements follow the same
normal distribution. We utilize a result of fuzzy clustering for 3-way data [3] as a

common scale of A; and 4,, since in this method, the same K clusters are



obtained through A, and A, when T = 2. Then, we obtain the following result of

the fuzzy clustering: U, = (u'?, -, u), ul® = (u, -, u®)), k=1, K, t = 1,2.
. . . . N () K t) '~

We define the following criterion:c;™” = Yy, abs(cor(u;”,@,)), 1 =1,---,2p, t = 1,2,

where cor(a, b) means the correlation between a and b, abs(*) means an absolute

&) @ @ @y — (5 fo. ~ ©
value of =, and {a;”,-,a,”,a;",,a, "} ={d; ,, @y ,qpsq,"*,8zp}. Then ¢

shows a degree of contribution of @, to t-th data A, t = 1,2. Therefore, we can
recreate the independent vectors for each t as follows: 4; = @\, ,a"),

{Fdjgl)lcf(l) > g}' ] =15, AZ = (a§2)""'ag))' {aJ(Z)lcj(Z) > g}' ] =1-,w, s+

w = 2p, where ¢ is a given positive threshold value which is selected as at least
one same vector is included for both A; and 4,. Then we can calculate orthogonal
projectors P,and P, using 4, and 4, as: P, = A,(4,/A))"*4,’, t = 1,2, which project
a vector to two different linear subspaces, V; and 7,. In order to obtain a common
subspace of ¥, and V,, we utilize an orthogonal projector, P,,,, which projects a
vector to the intersection of subspaces V, and V,, denoted as V;,. Then P,, is
obtained as follows by using P, and P, [4], [5], [6].

Piny = 2P (P, + P,) P, = 2P,(P, + P,)" P,

where (x)“shows the Moore-Penrose generalized inverse matrix of = . We obtain
the following equations:

Bt = plnzbt' t = 1,2.

Since the estimates Ekand Elare obtained in the same common linear subspace,
Va2, We can compare b, and b, mathematically.
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Plug-in optimization method for generalized ridge regression
for MLE in GMANOVA model

PRORT: EFRREEE S kI 5
BB L CRFFIICINE 35 2 & TH LMD T — FITRFFIET — & &R, fkx
7257 BFCINEE - TSN TV D, ZORFFNET — & OB TUE, 7 — Z I Tk
RFRO7R A8 (RRFFEEY) 2 EF<IA DI EN 2D HMTH D, RIFIETIE, £ TOMEIK
CHIERE DT> T D, DFE D, nflETORKRITK U TR t, ..., t, THIE L 7o RERH]
ET —HEZ 2T, 2D L X, Potthoff and Roy (1964) (2 & Y 2% 7=k GMANOVA
(—IAEZE BB TET NV ERND Z & TRFEBDBHEE TEHZ EBMBLN TN 5D;
Y =1,uX +AEX'+ &,
2T, Y BT RSEERORREET — #5725 n x piTHl, 1, IT&TORRTN 1D n
WY RV, i q IRTEARERZ B b, X 1% p x g BERITTHI (B L < 13 ik), A 138475
KARROHER 72 B v 572 % nox k BES (BUBIZH0) 1781, B 1 p x ¢ RETH, € 1T n x p i
ZATHNITH D, ABFIE T, rank(X) = ¢, Al rank(A) = k THMEENTND (0F DY
A'l, = 0y, 0, 12k KGEE RN FL) & L, € DFRATAMILIT N, (0,, £) 125 5 HeRIEH~
7 "V, S p x p RENEEMEATH, n—k—p+q—2>0&L L7, 22T, (14X +AEX")
DOEINY ORFEBEZRLTEY, fIzIZX O j4THE (Lt,...,t07) £T 52 &1,
EREB A HERE S . t, D (— 1) KOSHEXTHET 5 2 LSS LTS,
ZOETMICENT, p R E ORAHEERITENENLLT &2 D,
p= (X'S'X)'X'S"'Y"1, /n,
{é = (AA)TAYSIX(X'S1X) 1,
ZZTS=Y{I,-1,1 /n—AAA)TAYY /(n—k—1)Thsb. ZDLE A1, =0, &
EDBAT~DEBGHIR EDIELY, (n—k—1)S ~ W,(n—k—1,%) (AHER (n—k—1)
TREATAINE D pIRILY v > % — F3Ai, Schott (2017) Sec. 11.7 7o ES M) ThH 5.
ZOWERICBWT, AA OEAE ..., dy DFINSRERBNS & B N RELEIC
72> TCLE 9. £Z T, Yanagihara, Nagai and Satoh (2009), Nagai (2011) 72 & THWH 1L
TWAHEEE—MBEILY v VEYFIC L DHEEEZH W ROHEEEEZE 2 72;
20)=M,'AYS'X(X'S'X)!,
ZIZT, My = AA + Qdiag(0)Q’, Q 13X Q' A'AQ = diag(dy,...,dy) & 72 HEEITH,
0= (01,....0:) (0; >0) 1TV v PNRFGA—FLIPINDHNNTA—HTHB.
WICZD O OFEbEE 2T, ZD7=HI, B(0) AN T Y (0) = 1,4/ X +
AZ(0)X' ZFHi+ 2% L LT, IRCEFR SN S THITEY —FiE%E (PMSE) 2 M-,

PMSE[Y (0)] = Ey [Ey [tr { (U — Y(e)) > (U - ?(9))'}” :

ZITUIRY EMSLTE—DAMIHE D MERER, Egl] 13MEREL B \ZBET 2 HirHa %
£LTWD. ZOPMSE[Y ()] 1%, 5DF—FY NOREL-THEY (0) LH-ICY &
FACETANOHELNTT —F U LOVEFRELZML TWHEMERD 2L HTES.



ARG TIE, =D PMSE[Y (0)] Z 8/ MC T D5l U v /35 A — 5? O%RDDHZEEE
2T ZOLE URY ISR —SRIHE D MRS L W PMSE[Y (8)] = Ey [tr{(Y —
Y(0)Z (Y — Y ()} + 2¢{1 + tr(My ' Mo,)} 72D T, 85— HOMFHE % K T 6 1258
TOHZR/MNIT L2 L TRERONVEOND. LLBRNEL, TOE E5HER O 23K T
LRMOITINTH D E & L NELH72D, LT O _FEO FIENREZ L5,

O BEEIDITHIN G725 By [tr{(Y =Y (0))S (Y =Y (0))}] DHEMAEED , 7 Dh/Mb
#4179 (Yanagihara, Nagai & Satoh (2009), Yanagihara & Satoh (2010) 72 &)

@ PMSE[Y (0)] Z&/NTT % 0 %3k, REOITINCENZENOHEERAZ AT S (Nagai,
Yanagihara & Satoh (2012) 72 & &)

AFHTILEG) ITBNWTQOFEARR LT, 20L& X YV(0)IZ S Ms A0 AL, =

0y 72 CIZHEE LT, EATHI 0T £ OITH B IROME (Lutkepohl (1996), Koll & von

Rosen (2005) 72 EZ M), Wishart 7541° I OMZVEDOVEE 72 & (Muirhead (1984),

Siotani, Hayakawa & Fujikoshi (1985), Fujikoshi, Ulyanov & Shimizu (2010), Schott (2017)

72 EZH) & T, Satoh, Kobayashi and Fujikoshi (1997) & RIS E 2 3R L7,

ZORER, VPN TA—=Z QAT LHIERT S 3: W 72 B f:(0:]2, %) 2w,

PMSE[Y (0)] = [0 (A7 L 72V IH] +Zfz- 0:|E, ),

LWIH B TRBTE. k- T, PMSE[Y (0)] % &/ @*éﬁmiﬁ 0 (£ 1) 1%, 4%

By Z E IR DOHIPHT f;(0,|E,X) /NI T D 0; ZROIIT LV, Oi D o,(E X) =

argming,>o fi(6;|2,X) &4 i TRDO T, TN a2 _NITHKER 0 B Fbhd. oL E,

0:(2, ) ICRHDITHIE L S RE-S>TLEI 0, HERE L S 2 FNLTIITRA LT

[0, X) R 0;(2, %) OB 2T/ &0 TR K 5 b e 813024 AHAE L7z,
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BHHED 7 VT A MY v 7 H#EE
THERFREIETAR LA

BLHIRIZBIDTAIANDOHIEDHZ 200X =[X;---Xy]T LY =
Vi YN 2EZE. 22T, X; &Y I ZdIRGTCHERRZ MV TH B, Kz DM
(X, V) ZiBZBHOA 7Y =7 MZET 2 (X,Y) OBIHIETH 5.

LI T A, ZORIO2DODEMX &Y OFLNE, FHME, 2
DEIIHZ, TUTCT—LXTHEIAHX LY IZEDZ DL IZHET 20
WHZETH5.

BB UCTIBIZIEd=22 LT, & o (HFAREREAEBE) (= X) 2H—A
D (ERBEE, 2 EHE)(=Y) BZEIFohd. Z0BE, EROEIDLELATOH
MEEDLIIZHAPDONEZEZBL I LITRS.

AFEHTIE, Z0 “HNE? LT, MEATEmTHENSEHEZH WS I %
EZBD. TUTEMED ) V8T A M) v ZEBEEEIZOWTHERT 5.

THE: ZO200ZKENIEDTEEM f OGFEEZNET 5. 2 X &Y O
BIXZ D& f OMBEZBL THAHL L. B, BEAGERIIPVWTEAEMS
o OTMEEZHZRETH S EHELIFIENSIEEZE > THRME L 752 24k
£7 5.

=z 2T ERUIHNLZED ) VL% o] = VaTe = /3L 22 T3, dxd
17591 A DERZR /v A%

|A|| = sup{|Ay| : y € R, Jy| = 1}.
TEHEINSE. ADFEAZ VLT ATA ORKEEMHEONFRIZMZR S50, RY
Ao RET DB
(51 (-’1‘3)
g(x) = .|, zeRY
gd(l")
BEZBD. 2T, g ERIDSRADESHLEBTHS. gDz izBIFEYaL

1750 00,(2)
gi\x
D =
9(@) ( Ox; )1<z’,j<d

THEHEN, ZOFFROHIHEIRY 3T > LIEEN J,(x) = |det(Dg(z))| TET.
WE, AZRIDFEEE L, f2ADPSRIADFEMELKRE TS, £z,
|Df ()]

m@):n@u):—jﬁa—g (1)




YTh. fRKEEMLE, A LETh@|f) < KEhBE5MK >0 FET 5
ZeThsd ([1]) . 2 f OEME =0(f) IF
0 =0(f) = maxr(z|f). (2)

TEA

8%%%%6.ALT%K(ﬂﬂ>1f%b,dﬂﬂ_1 Tibhb 1B TS
MR THD L LEETHS. EMETHMZND 720121, K(r) DHEEI B
Thd. ZDk(z)BE 2 IZBVTO f OFEMGHEISDOTEMZH > TVWDZ LIiZ
85,

FEANREZTIE, EUREEETHEOND fO URTA N v ZHfER f % H
mfa—dﬁt?% T, BHMED VAT ANy JHERBVEERING. L
ﬁ‘b&ﬁ)byj’bif)ibﬁkﬁ‘iéb<ﬂ< Rz f OWMD 2 ET DT, FHOR

EMEPHSNT NS
btﬁof,aKEM5d@,:m&%mbfméfwv:EﬁWDﬂm%ma
Ka ) UNSGAN) Y ZICHET S %25 X 5.

N

JVINTGRARN)y OHE: Z&
Y;‘ = f(Xz) +€Z‘ s = 1,...,N, (3)

EMETS. 22T, gli=1,..,N)IiXiid TEg] =0, Vig] =% >0 %79
ZOETNMIBEWT, FAF2XER (2]) ZHWAZ&I2&D, Df(z)D/ U
FA MYy IR EDER I NG, k(z|f) ZEDEENS,

=115 .

ERBIEINDG. TIT, M(x) > do(x) > -+ > M) > 01 Df(2)Df(2)" DEH
fiThH 5.

U725, Df(z) D/ V3T ANy ZHEEDS Df(x)Df(x)T OHEEZED
BERENE0 5, ZOFFOEAHEEHWD Z L Tr(z|f)D/ VRT ANy IH#E
ERVPBEINS.
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TINTRANY v ZIREDRET VORI L 580 R LEIT — 2 OfghT

KiE 2. Kb URRBRF, (KR deCult

1. 1ZCHIT
o U S EARA TRV b Lo ROVEE SN AR EZ LD 0 Ik LB —# 12
* LT, WHEIZE AN FENTHRER DR NE S LB 58I T A N v 7RG
%%%kaio%@ﬁm ;émﬁ%;omf\ﬁ%%7~&%ﬁﬁpka@%ﬁ;
DN B BIR L7220 BRI T 5,

[t 28 88 D IR IZ B35 ADC 7 —#]

MO BEZE S AD [JFEE] & TIEFEEH © ADC LW ) filaEEs2E£3 (MRIIZXDY
FHlEND) HEok GADOIIZELEZEF->TWET, (F1) ZhEF CoORBRPBIMAE L
T, rADC IF, WEZESMEN (BIE 1-2 8) 1% 1.0 Rl & 7220 | daM SRR (3
i 3-6 M) (22T T 1.0 LRI ERT2MEmAEEL COhET, (K1) Ziuk, MiassE
MIZEVALL T, BTN LEEN LS LELSRELE 720 ZO%MIRI A TR
THZLIZEY, BMEMETTHZ EICERLET, Z2C, MEEORRKR] (L3R
KOO EME, M8 23R R OBIREELIE 2 &) T, ZOEEDOELOEEIZEN B 5 0,
R LCATZ, (ZAUE, 232 TR B RFPRFIFGEAFFRINEL > & O EBRIZZ T 7o FhK
R TT,)

F1. MEZEDOBESAD ADC 7—4 (MR KREER TG ARE AL

sid pid age sex day type tADC nADC rADC
1 1 59 2 0 1 440 693 0.635
2 115159 2 0 1 497 897 0.554
3 1 59 2 6 1 420 820 0.512
4 1 59 2 0 3 | 580 827 0.701
= 1 59 2 6 1 570 810 0.704
6 1 59 2 0 1 850 1050 0.810
7 1 59 2 6 1 1000 1200 0.833 Legend
14 3 65 1 0 2 674 876 0.769 sid sample identification code
15 3 65 1 7 2 730 710 1.028 pid patient identification code
16 4 65 8 0 2 270 602 0.449 sex 1: male, 2: female
17 4 65 1 7 2 540 720 0.750 age  ageat thelst obervation
____________________________________ [ day time(day)fromonset
EP H% type stroketype
B R e (=D L 1: embolization
o 28 [acunar
138 64 74 2 1 2 540 870 0.621 3: atheromatous
138 64 74 25 17 2 940 1100 0.855 tADC ADC at lesion site
140 67 81 1 0 1: 308 770 0.400 nADC ADC at normalsite
141 67 81 1 0 1 359 613 0.586 rADC ratio of tADCto nADC
142 67 81 1 7 1 612 644 0.950




2. BT

ADC 7 —ZIZ 2\ T, BF (i) O (type,) & 2 DX I —ZH (z, :type, =2 D5GH
1. ZOMMOEE 0, &z, :type ;=3 OHFHE 1. TOMDEE 0) THRBLL, M5 (sex;) &
FAERGAEND (age, ) 2. Th i, s =15-sex, (BT 0.5, LM T-0.5) LU,
a; =(age; —70)/10 L ZH L. 2% jFHFHOHMEONEH (d;) ZRHEZH L L rADC
O S (y;) & BIOESE L, TRO LS 70k LEmICRET 247 Lrrn s
7 A IVETIVEIE LT,

yij:(lizliizzi {®O+Zs:(dij_cl)'H(dij_Cl)®I}(1’Si'ai1si'ai) + 1t & 1)

ﬂ(O) 7,(0) 5(0) A(O)
| | |
L, 0 = Y 7P 58 28 | 1=012, & (BEEDR RaEAT5CHY

2 2 2 2
ﬁl() 7,|() é‘l() 11()

(C.€.C,)=(0,714) Th %, F7=. H(t)=1(t>0),=0 (t<0)i% Heaviside B TH
. & ~N(0,6%), j=L..,m, 5 ~N(0,7%), i=1..n, EWIIZRRERED L OE
NF#EZEFRT T VX DEBHETH D,

TV (1) 13, W () 2HET LIRS gD 2 EX I %L, HRIRHERRED
HAHS, 2nEh, 2, =L2y,..2,,)" BEOX =Lx",.. x") TREh, AL
BORMLY RRFNMCRBTEL L EMET DL, TREO LI IT—RILTE S,

(hll ® Iu)X;l ®Zi
y, = : Vec(®oa®1!""®k)+ni1mi +§;, (2)

(h;mi ® Iu)X‘imi ®Zi
=zt hy =@ (d;-c)H(d;-c),...(dy; —c)H(d; —¢)), j=L1...m, i=1..,n

EBTA@IE, BREEOREEN h LY RAFTIB TR S TWD 72D, 7 LHTffi
STV DR & RO & OBENEDHBENE S Th 5, £, K€ T /VIH
ICHAREEEREZEAT LN TEHOT, BHEENICKDRKETT VERE G AT
TR R EDYGFD Y 7 v =T Ry r—UEFIH L TCESICEMTE D, 7258,
KET /ML, BHE ORBEERET VO HKRRILE L 72> T b,

3. F—2EHT L ADC 5 — & OfRMTHE SR
BER D ADC 57— 12% LT, 7 /(D)% HWT R O lmer & X 2if# T 21T o772, %
DI EFERIZOWTIE, RSO Y HICHREKT D,
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