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@ Intra-class covariance structure ® zitHA
@ &

o intraclass correlation structure.

o Exchangeable correlation model.
» Exchangeable covariance model.
@ T DK

o Permuation-symmetry covariance model
» Blocked compound symmetric covariance
structure.

@ Intra-class covariance structure @ Copula-modelling.

o Durante and Semip (2016): PRINCIPLES OF COPULA

THeoRY, CRC Press.
o Hoff, Niu, and Wellner (2014): Bernoulli 20
604—-622.
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Intra-class Covariance Structures(1)

e Intra-class Covarinace Structure (d > 3):
BB IERNHET IV:Ng(0g, £). 2T
T p p p
1
e
p ... p 1
= 0'2((1 - o)y + p1d1;) .

d1—1 <p<1&o>0IFRA.

olg=(1,1,.... D)7, Iz 1& d IROELIATHITH 5.

545 KZ (KONNO Yoshihiko)  ( KBX/A V7. k% Copula modeling to intra-class covariance structure



B IZ B U CAR R B3 AT S e (1)

% B IE A5 E T IVIZ BT 5 Intra-class Covariance
Structures IZX3 5 2 D07 I —F:

e Linear covariance decompositions
(Anderson (1970), Jennrich et al. (1986),
Jensen (1988)).

e Invariance induced by group actions (Andersson (1975),
Graczyk et al. (2022)).

[(FER DT =] Euclidean Jordan AA%X (Faraut and
Karanyi (1994)) % F\C, BRI T 5] AR D pl 3 22 ]
7 AR 72 BN & DRIFR#E 2 E—micididcE s 2 &,
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B IZ B U CAR R B3 AT 5 DfE (2)

o V={12,...,d} 2AREELTS.

o X =(X1,Xo, ..., Xq)T ~ Ny(0g, X) &9 5.

oGy &V EOXFEET T 5.

o I C Sy ZENAE.

o FlMbINALEZIEM AN T OEMAIZEL TA
BThHsHLIX

GEG' =X (YGeD)
EAZTIEEERND.

(1,2,...,d} EOTRTOERNS LR
§

V EOE#E BT EZR-HLTWS.
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B IZ B U CTAR R B 3L AT 51 DfE (3)

o RHTHEMED & DD BT Z & T DHATH
(KEEATF]) X7 O G ITHEENEL 5.

o a doubly autoparallel family (Ohara et al. (2024)) & %
IFENTWS.

o I' =Sy @ & Z, intra-class covariance structures.
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Intra-class Covariance Structures(2)

SRR
>
—=0-pl+ plaly
1 1
=(1-p) (Id — a1c,1§) +{1+(d-1)p} (310,1;) .

= —
oAl PRSATH

U725 T

+{1+(d- 1)p}_1(%1d1;).
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Intra-class Covariance Structures(3)

X512, dxd DT oERFTH]

0T=(1d, *,...,*)
(d-1) 4

&Y Z Attt s,

q
o & o ITHRTF L7274,

I

Helmert 775 & THIE LW, e xiE d=4DL &

1/Va /N4 1/Na 14
Vi 1/v2  -1/v2 0 0

1/V6 1/V6 -2/Ve 0

1/V12 1/V12 1/Vi2 —1/V12
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Intraclass Covariance Structures(4)

ERZY 2=

oxo’ .
> =diag(1+(d-1)p,1-p,...,1—p).
(oA

(d—1) [=]

7272 L, diag(-) & RY DD 2 RAKSIZEHED dxd D
X175,
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Copula modelling for intra-class covariance sturectures (1)

Ng (04, Xg) D copula density # Kb 5. 7272 L

<p<1)
=(1—p)(ld—%1d1j,) (1 +(d—1)p}(; dﬂ)

Thb. TD-OIZ, LNOFE 52 HEfHT 5.

° q)d( . | p) et (,Dd( . | p) 75? Nd(Od, Zd) D cdf. & pdf
9 5%.

o ®(-) & o(+) ZN(O, 1) D cdf & pdf &5 5.

-1y~ _ J Infix € R; ©(x) = u} O<u<t)
() 1(U)—{inf{xeR; d(x) > 0} (u = 0)

=1 -ply+pig1] (—
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Copula modelling for intra-class covariance sturectures (2)

Sklar D EH D &
CUs, - .., Ug) = Dg (@ (wy), ..., D"V (ug)| p)
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—00

d 2
1 1 { Sk }
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Copula modelling for intra-class covariance sturectures (3)

C(U‘], sy Udl P)
ad
B ouq - - 0uy
_ 0 (DD (uy), ..., DTV (uy)| p)
[T (@D ()

Dy (@ (uy), ..., DV (uy)| p)

_ 2p (-1) (-1)
= const exp{(1 o+ @=1)p] ; O (ug) DV (ur)
(d-1)p? : e
ICErTEEITID I )
7272 L, const = 1

Ja-p {110}

545 KZ (KONNO Yoshihiko)  ( KBX/A V7. k% Copula modeling to intra-class covariance structure



E R

Intra-class structures covariance matrix D% 2iHH.

Intra-class structures covariance @ copula % E{KH]IZ
ElRpuN
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