goodooobbbodd:-oggooooboboooo
0000 (bOoOo0o0ooOooO0o0o0ooD), 00000 (ooobooooon)

1. Joogo
Welch(1947; Biometrika)-James(1954; Biometrika) 00 1950 0000 1970000000000
goooodboouoooouoooouboog, bbb ooooboood
000. 000000 MANOVAO LHO OO (Siotani(1956,1971; AISM,AMS), Tto(1956,1960;
AMS)) DO0D00OO00O0OO. Fujikoshi(1974; AISM) 0 GMANOVA O OOOODOODOOODOOOO
O0000,00000000 GMANOVAOOOOOOO (Gleser and Olkin(1970; In: Essays
in Probability and Statistics)) OO, vec(Z') ~ Npn(E[vec(Z)],Iy x £) 000000 ZO0ODO
00000 (Zap)apetos 0000 Z13 0 W = ZjZss 00000000000 MANOVA O
000DO00O0DO0OO000D0, Wishart 00 W33 OO DOOOOO0OO Welch-James 00O 0O O
O000000. 0000000000 oooooOo, Okamoto(1963; AMS) O W-OOOOO
0o0o0o0oooooooooobooooooooooooooooooooooonooooon
000000000, 000 Memon and Okamoto(1971; JMA) 000 Z-0OO0OOOOOOOO
goob. jog,doooooobooobboooooo, oo ooooooood
000OO00D0O00bOo0o0bOO0o0ODOO0o0bOO0o0bOO0o0DoOo0D. OobOO Welch-James OO OO
000000000000 00DD0O0000 CochranO0O00O0OO, 00000000 Wishart
0dddddoooooooooo Wishart DOOOOO0OO0OO0OO0OOOOOOOOO,0000000
000000 Wishart 0000000 D0OO0O0ODOOODOOOODODODODOOO.
O00,000000000000000D00000D000O, WishartOOOOOOOOOOOoOoO
0.000,0000000000000000 Welch-JamesOOOOOOOOOOOOODODOO
ogooooooooog, oo ooooooo, boooooo
0 Hotelling 0 7?2000000000000 LR,LEBNPOOO, 00, James0O0 (000D
O00BFOOOODOO)OODOOOOODOODOODOOOOOOO0OO00O (00O Kakizawa and
Iwashita(2008a,b; To appear in JSPI,LJMA), Kakizawa(2007; To appear in JJSS)). 00,000
0000000000,000000000000000 Bhattacharya and Rao(1976; Wiley) O
ogooooooooaa.

2. 00O MANOVA, GMANOVAOOOOOOOOOOMO

2.1. MANOVAODOOOO

0000000 (0000 MANOVA)OOOY=XO4+U 00000000 BO = O,y [
0D00. 000,000 Nx¢OOOO XO0O0O ¢ 00000000 rxqO0 BO
D000 r(<q), 000 ¢xpO0OO00 ©00000000. 00,V (pxNODO)D 0O
0w 00000 uy,...,uy 0000000 0,0000 X, 00000000 &j,,4; 000
0D0000 p0000000000000O. DOO0D00000O00 LRLEBNPOOOODO
000000000 Hy = YXX'X)"'B{BX'X)"'B'}"'BX'X)"' XY 00000000
Ey = Y{Iy - X(XX)"'X'}Y 0000000, HyEy! 0000 M\, >00000000
0000000: Ty =v>b  ¢(\y;). 000,000000 ¢ 0000 ¢(0) =0, ¢/(0) =1
(LR,LH,BNP O #(z) = log(1+2),z,1 —1/(1+2) 0000, 000000000) 00000
00000000000 E[T) ~ BletttyS) 4 W0 Bl {(Hy £;1)2}eE 3D 000,
000,y =Ey/(N—¢)0X000000000.

0000000000 Kakizawa and Iwashita(2008b; To appear in JMA) 000000, O
000,00000 £ =%, 00,000000 © =0+ (X'X)"'/?20. (00, BO) = O,,
0BO +#0,,, 00000)000000 Hy = [UXX'X)"2+@.M[ 0000, pxr
D000 z9" = UXX/X)-Y/2vin g 8, 00000000000000000. 000,
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M = (X'’X)"12B/{B(X'X)"'B/}'B(X’X)" /2 0000 r 00000000, 0000000
M=vE)vEy gog (oo, Vv=[Vvln) vt g ¢xqO0000000).

2.2. GMANOVAOOOOOOOO

0000000000000 (GMANOVA OO, Potthoff and Roy(1964; Biometrika) 00 O, O
000000 (GCM) 0000000) Y=XEA+UOODOOODO0O0000 BEC = O,y
O000. 000,000 NxqOOOD XOO0OO0O0O ¢mxpO0000 AODDOOO m(<p),
O0000000 rxqUO0 BO mxsOO COO0O00O0000 r(<q) 0 s(<m), 00
0g¢gxmO000 E00000000. 0000000 LR,LHBNP OODO0O Kleinbaum(1973;
JMA) 0 Wald 0000000000000000 Ty = (N —q) X ¢(W)) 000000
D00000 E=8¢+ (X'X)"'/?8, (00, BEgC=0,,, 0 BEC#O0,,, 00000) 00
D00D00000000,00,0000000000d0¢(0)=0,4/(0)=10000000
000 ¢(z) 000000000000000000000. 000, ES =C/(AE;'A)"IC,

R\ = (X'X)"! + d(X'X) "' X'Y{E;! — E;'A'(AE;'A") 'AE; '} YX(X'X) !,
H\Y = (BE,C)BRYB)}(BE,C), Ey = (X'X)'X'YE;'A/(AE;'A/)"!

Doooo00o, A >00 HYY(Ey)"' 0000000, 00000 By =Eg, RY =R O
000000000000 BEyC =BX'X)"V{(X'X)"/2X'U+EAIS/ A (A A)IC
0000, Tye O (0000000000)0000000000,z5” 0 £ 0000000
0000000000 (MANOVAOOODOOODOOOOO;00,00000000000).

3. 0O0OoOoO
00,000000000000000 N~ '000000000000000000000000
00000.0000,0000 (d=10 Yanagihara(2001,2007; HMJ,JJSS; Wakaki et al.(2002;
HMJ) O GMANOVA 0)) 0000 Pr[T(yq < CF(x)|H] = Gys(z) + o(N~') OO0 Cornish-
Fisher 000 CF(x) = a{1+(2/N)YX3_; ¢;a? =1}, 00, Pr[B(T(y.4) < z|H] = Grs(x) +0(N 1)
000 Bartlett 000 B(z) = a{l — (2/N) Y0, ¢a?'} (00 ¢; O ¢"(0),d 0000000
0000 ¥, 0000000000000000)0000000,0000 N~'OODOOO
00000000 (,d)-000000. Bygy 0000 B(Tya) > x%, 0000000000
0, CFya-0000 Tye >CF(x%,) 000000000000. 000000000000
000,00000000000000000000000000000000000OA0.

00 1000000 (Kakizawa and Iwashita(2008b; To appear in JMA)) 0 GMANOVA O |
(i) Bya-0OOODOODOODOO BR(a:e,d) 0 CFy,e-00000000 B (a:e,d)0 N7 O
0o0o000. (i) (v,d)-000000000 (v,d)-000000000 N~'O00000. 00
O,N'0000000d>0000000. (i) N'O000D0000000000000,

Jim N{BF" (o s 4, d) = BF" (o s 1, d)} = lim NG (s o, d) — B (= 1, d)}

= OO i02) — L (@) gl (622))

000, Q¥ = T'AAX A IC{C/(AZ 1A ICc} /(A 1A A 0D O0O0DO
0,00000 2, =Q%E.A)(limy_.oo M)(E.A)Q”X.

O00000,00 (2003, 0000000)0 2400 “00000000P00000000A0.
00,00000000000 MANOVAOOUOOOOO, T,y 00000000 B(x)OOO
000000000 00000 (Cordeiro-Ferrari(1991; Biometrika) 0 O 0O Bartlett 00 00O
00000o0oOo0O0o00oooOO000OooOoO0O0o0UoOD)0D00OOOO,0D000000O
00000 Bartlett 000 (Kakizawa(1996; Biometrika)) D00 O0O00O0O0O.



