1 O0oO0oOoooo

1.1 00o0ooogd

000000000 p= (1, pe,-.., )0 0000000 ¢=(c1,¢0,...,¢,) 0000
000000000 C=dp=cipu+ capa+ ...+ cpup 000 (contrast) 0000

ex)

H1— K2
p1 4 p2 — (p3 + pa) -

20000 Ci:c;,u:cﬂ,u,l—i—cigug—l—...—i—cip,up, Cj:C}u:le/,tl‘i‘CjQ/,LQ‘i‘...—i‘ij/,LpD
00000000000000¢;, ¢;00000 (orthogonal contrast) 0000000

/
CiCj = cﬂcjl + CZ‘QCJ'Q 4+ ...+ Cipij =0.
ex)

pr—p2 = (Dp1 + (=1p2 + (0)us + (0)ps
pr+p2 — (ps +pa) = (Dpa + (Dp2 + (=1)ps + (=1)pa
(D) + (=1)(1) + (0)(=1) + (0)(~=1) = 0.

Upbdbboooboobboobbooboobboobooboobobp—-100000000
UpO00000000000D00D0p-1000000000000000000O0
O00000Hy:m=p=...=pu,000p-1000000000000000000000O
gobooooog

ex)UHy:mm=p2=pu3=u, 00000 3000000000000000000O0O00OOODOO
goo

1) m—p2 =0

(2)  pz—ps =0
(3) H1;M2_M3;‘H4 -0

0000000000000 H 00000000 2000000000 (D0 O0O)0OO0OOOOOO

p—p2=0 (1)
p—p3=0  ((1)—(2)/2+(3)
pr—pa=0  ((1)+(2)/2+(3)
pe—p3=0  ((1)+(2)/2-(3)
pe—pa=0  ((1)=(2))/2-(3)
ps—pa=0  (2)

00000o0oopooo()o@)Uoooooooooooooo



O0000000000000000 (p—1)xpO00O000O00OO (orthogonal matrix) OO OO0

ex)

1 -1 0 0
C = 0 O 1 -1
b b5 =5 =5

O(p-1)xp000C = [d,c,....,c,,/0000000000COO00000O0D0 (or-

thonormal contrast matrix) 0 0 00O

ciei = chitcht...4c, =1 (COO00DO0D0000001000)
C;Cj = Cile1+CiQCj2+...+Cipij:O (CDDDDDDDDDDDDDDD)
¢l = citcot...tcpy =0 (CO00DO0O0D00D0DOO0OonOn).

gboobobobo

cC =1
Cl = 0.

gooorocooobgooboilgoboooo1gobobboboooboboooboobobnooD

ex)
1/vV2 —1/V2 0 0
C = 0 0 1/vV2 —1/V2
5 5 =5 -5
0000000000000000D00000000
1
cc =1--J
p

obobJooooooo1boboboboo

1.2 0000

O00000Hy:m=p=...=x,0000000 (p—1)xp00000000COODOODO
00000000000000 SO00000 (spherical matrix) 0000

CSC' = M (A>0).

1.3 0Odoooo

UOn0000D00O00DOOp0O000O0O0100000D0O0OO0OD 10D0DOODDOODDO
O00000p0000000000OD0 (population covariance matrix) 0 X 0000000000
oooooo Fooooooo (p-1), (p-H(n—-1)0 FOOOOOOOOOOOOOOOO
O00OOOOOoOooooooOo Bo00000oooon (sphericity condition)d 00 00

000000 CxC = M (C:orthonormal matrix, A >0) .



000000 nxpO00O00000XOOOOOE=EX'X)000000000000000
ooooooo
CxC = CEX'X)C
= E(CX'XC)
= B(XCT[XC)
= AL
0000XOOO0000000 CO00000 XC = (Xe,Xey,...,Xe, 1)000 p—1000

gobobooboboboobboobboooboboobbooboobooooboboooboboon
goo

14 HOODO
0000000000000 0 HO HOOO (type H matrix) 0000
0?4—0]2-—20,-]- = c,

DDDDUZZD HOO:00O0OO0; 0 HO (4,5)000c0000000O

ex)

SR R
NSO SO
Gl W N
00 Tt W

Daf—i—a?—QaUD 20000 y00000000D00HDOOOODOO 20000000
ogooboboboboobobobuoboboo

1.5 00bboooobo

ol10ogboobooboboboboboxxbgbobobobobHOOoOoooooooooDg
oo [1]D|:]|:||:||]:|]|:||:|DDDDDDDO’?-FO’?—QO’Z‘]‘:C(DDD 20000000Db0000OO0
000) 00000000000 000000200000000000000000000OO
obobobobobobobobobo FoOobo FrOooooOoo
obobooo:rooooo2000000000000000000DO00ODO0O0ODOODOOD<«DOO
gb20000000001000¢t000D00D0O0DODOODOODOOOOODOODOODOO 300
gooboboobob20bgbobobobobobobob FODODODODODUODO
gooog
gboooooobooobo20b00oboobobolobooooobooooboobooooboboboon
O000000HOODOODOOOOOOUOOOODOOOOO 210



1.6 0ODO0OOODO
O0000000000000O0MOODOOOOO (compound symmetry matrix) 0 0 00O

o} = o

055 = p(TZ'j.

0000620 MO04000000;;0M0O (4,7)000000

ex)

— = =
e
R =
N

gobooboooboboobboobooboobooboo200b000bobo0o0obooobooonon
gogbobodobbuoooboboobbuoooobboobbuooobboobbooboboood
goboboboboboboboboboboboboboboboboo
000MOO0O0ODODOOOOOODODOMUOHOOOOOO (HOOOODODODODOOOOOOOO
O00oooOoOO0ooooooo)o

2 2 _ 2 2 2
o; +o0j =20y = 0" +0"—2po

= 20%(1-p)

= C.
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