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j=1
E0, XDEHITk D,

MSE[¢?] < MSE[57] p<4DL&
MSE[6?] > MSE[52] p>4DL Z

RELSESHRE N scoDEETHL, UEDS p<4Dt &2 0NBRVHERTH
225, p>A4DLEGZ OHPRVHEERTHLLEEZ S, RELEFHIZIEN -0 DL
ETHY, (19) LEE A TD v k_ji1) UMD S 62 — 02 L 270, HUHERLE
%5,

5 F7a4VEih

2-step M KM 7 — % & 3-step MK T — & DFT, BEHICBIT 27 7 4 Y EH#ico
WTHEZ 5,

5.1 2-step DBE

A1, Ay ZZNZE py X py, po X py IEEMENFTRTIN, Aoy % py x py 1791, vy, vy ZZ 1
FNp X1, ppx1XZbLETS, ZDLE

A — A11 O 7C: Ip1 O V= Vq
O Ay Ay I, Vs

EEBE, RODLIBT 74 Vv EWMEEZ D,

Tl =AC [TV ) 4, =1, Ny,
ar:2j Toj

zi; =Anzyj+vy, j=N+1,...,N.

ZDLE

L1 Ay .
AC |77 = ! ,j=1,...,N
(332]‘) <A22A215D1j + A22-’B2j> !



X077 4 VERIIRD L) ICEIT S,

* .
ZBlj:Allmlj+V1, ]: 1,...,N,

x;j = ApAnxij + Apxo; + 1o, j=1,..., Ny

774 VRO RIEI N 2 N LTS L

N
1 . "NERR! o2
‘N (Wi + wid )‘ ‘W(l)

. ]\/v1 22-1
A= 1 Npi+Nips *
{Np1 Vo (tr(W(n) W L awl) )}
=77l
1 1 &
—_(1)* % —(1)* * —(2)*
S DL ML D DL Z 7,
j=1 j=1 2 N1 +1
Ny
1)* —(1)* —(1)*
W _ Z%*w(l) (e, — 2D
N1
1)* 1)* fl —(1)*
W§2) Wél) :Zwu_wg 3323_13(2) )
Ny
1)* 1 1)*
W = (s — w8 ) (@ -7 )
j=1
N N, N.
2)* * —(2)* * —(2)* 14V2 _(1)* —(2)*\ /—(1)* —(2)*
Wi = Y @ -m) ) - ) @ )@ -2,
j=Ni+1

1)* 1)* 1)* 1)\ — 1)*
WéZ)-l = Wgz) - Wél) (ng) ) 1W(12)
Thsb, ZOLE

Wi = AW Ay,

Wi = (W) = AW VAL Ags + AW A,

ngg) = A22A21W§11)A/21A22 + A22A21W§12)A22 + A22W§11)A/21A22 + A22W§12)A22,
Wﬁ) = A11W§21)A117

Wi = AW Ay
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LEFD, ZITT 74 VEBRBOYERY L pt LT 2 IcowTE A D
tzxznxnip = ACpu+v, ¥ =ACXE(AC) THDY,

1
1 2
v = —ACu,AC = (AAX AO> = (o%)2 ( e g)
22021 22 2 AP DT YR

kffﬂﬂi, [,L* = 0, ¥ = O'2Ip L5, 7277 L 222.1 = 222 — 2212;11212 Thsb, koT

o= My = Y X
Mo Yo X
WEHZ o E AC ZH W TEBT IR IERE R —2log N EEIELE BRER
Al —2plog A DI 2T 2 DIC ik E ) TR, p=0X =01, L TE
5. H() DETH 5 L Z, A = Ipl,AQQ = IPQ,Agl =0 &0
Wi+ Wi =W+ Wiy
Wiy = Wi,
Wiy = Wiy,

»5

N
1 2
‘(W@+Wﬁﬂ\

Ny
2
1
N EWéQ)l
AT = Npi+Nipz

1 (1) (2) (1) } 2
{Np1+N1p2 < ( = 11) 22

XoT, 774 VAU L TREIL N X Hy D T THAELTH 5.

5.2 3-step DBH

AH, A.227 A33 ’a’:%h%\?f’t P1 X P1, P2 X P2, P3 X P3 Eﬁfﬁiﬁfﬁﬁﬂ, A21 % P2 X P1 ??ﬁu,
Ag(lg) %z P3 X Pa12) ﬁ?ﬂ, Vi, Vg, V3 %%ﬂ%“?hpl X 1, P2 X ]., p3 X 170 ETS, 2
DEEZE

All (0 O VvV
A= 0 Ay O vW=1u,|,
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A(2) _ All o ,C(z) _ IP1 0] 7’/(2) _ 1221
O Ay Ao I, Vs

EBE, ROLIBT 74 Vv EWMEH,Z 3,

mL- a:lj
m>(k123),j = mzj = A(l)c(l) 2132]' + V(1)7 7 = 17 cee 7N17
acgj 2173j
iB* . = mlj :A(2>C(2) wlj +V(2), j :N1+1,...,N(12)7
(12), *. Tos
2j 2j

xy; = Anxy; +vi, j=Nagy+1,...,N.

ZDEZE
A11€B1j
L , .
A(l)C(l) :B2j = A22A21xlj | A22w2] ) .7 = 1a s 7N17
T
T3 As3Asi2) <xlj> + Agz s,
2j

j Az
AP Cc® T\ _ 11215 =N+l N
Laj Ao Ao1 1 + Aogpy; ! (12)

ERBIEDPOT T 4 VEBIEZRD X HITE T B,

* .
mlj:Alla:lj“‘Vl; ]:1,...,N,

QU;]- = ApAnxij+ Apxy + vy, j=1,..., Nag

. Ty .
x3; = A33As3012) Y + Aszzz; +vs, j=1,..., Ny
] w2j

77 4 VBB O G 2 \O* p g3 L

N 12)

I 2| 1 g |72 |1 e |2
| | i T
A —
Np1+Na2)p2+Nips
1 [3]* 2° [y* 2
{Npl + N(12)p2 + Nips (trWu W W )
7277 L

1 1 & 1
—(1* _ « =" _ =" _ *
R PP P P
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N12) N12)
__(2)* —(2)* _ _(3)*
SR ST L T
j=N1+1 j Ni+1 Jj= N12)+1
L L e L N B vl
(12)
P w[ll] =2 =2
CC[2] = E[Ql]* ’w[l] :ml y
" —(2)"
_(1)* _(1)* —(2)* T =(3)" _ =)
L = | 2 Ty =\ z@ | %y =71
_(1)* Ty
L3
Ny
- —(1)*\/ % (1)
w :Z<w(123)j mfg] ) (®(13) 5 51’[(3]> )
j=1
1)* 1) 1
Wi Wi W
= W21 W2 W23
) D 1
wi owi w
(O 1)
B W(12)(12) ‘ W(12)3
B R O
W3(12) ‘ W
Naz NN
2) . ()" ) 1Nz 0 ey =@
W = Z (w(u),]—*wm )(58(12)] 2] ' N ( T — Ly )(CE[Q] — Ty )I
Jj=Ni1+1 (12)
2)* 2)*
- (Wh vh
Wi Wy
N
. * . Ni19) V- . " X X
3)* _ * =(3) * —=(3) AV(12)4V3 —(3) =21\ (5 3) =2
WO =y (g —my )y —my ) @) - w) )@y —w)
J=N@2)+1
= ngl)*v
(1] _ 1)* s _ 1)* o _ * i _ *
W(12)(12) = W(12)(12): W(12)3 = W(12)3v W3(12) = W3(12), Wi =Wy,
9] 1)* 2)* 1 2)*
wil =wi) - wil Wil =wi) +wi),

1 2)* 1 2)*
wil =wl e wd Wl =wl) wi)

3 1 2)* 3)*
wil =wi +wd +wil,

Wi =wh —wiwih - wiy,

1* 1 1
Wi, = wil - wil, (w

Tya L
(12)(12)) W(n)z



Ths. ZDLE

Wi = AW A,

W[2 = A22A21W11A21A22 + A22A21W12A22
+ A22W21A/21A22 + A22W22A22,

W[5 = A53A3(12)W 12) 12)A/ 3(12)Ass + Ass Az w! 12)3A33
+ A33W3(12)A§(12>A33 + A33W33A33;

Wiy = AnW5 Ag,

W33 12 — A33W33 12033

EETS, 22T, CFERT BV p EBUYTEATI S 2 2 E R

M

K12
p=p | =", (20)
Hs s
by > DT
e B Y2)a2) ‘ Y12)3
Y= Yo XXy |= (21)
Y3 Mo ‘ 333 (1) ‘ s

LT3, ZOLET 74 VEBRBOFENY R pt EOEIEOREY 2 krnEn
p=AYCYy + 0 3 = AOCODADCHY Tdh b

v = AWy,
1

A o ., 1 ¥ 2 (o) o

1 1 1

AVCWH = Agr Ao Aoy = (0%)2 S T Xy Bop)
As3Az12) ‘ Ass -3 - -3

—233?1223(12)2(112)(12) Yigso

LT p =0, =0, L %%, 1L Zoy = B — Z0 21800, Bazn = Bz —
S302) 50000 Sans THB. £ T (20),(21) 2520k L & AVCY e TLRT

TSR LI RER R R —21og \®) LB IELEIBEM R —2plog \O) 0 J 53 i & 5
My 20ic—tEzk) i, p=0% =01, L TE5. HyPHETH? L X,
Ay =1I,,An=1,, A3 =1, Ay =0,A3019=0 XY

2]

3]* 3 2 1 2 1
wil =wilwll =wh wil =wllwi =wi, . wij,=wl,

A
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YZ)
N Naz N
Lo 2| D e | 2 |1 |2
7W W22~1 7W33~12
)\(3)* o N " N(12) N1 _ )\(3)
- Np1+Ng)p2+Nips ’
1 3] 2] ) 2
trW - e W+ e W
{NP1+N(12)P2+N1P3( Wi+ W, + W)

koT, 774 VEBICHLTLEL N 1Z H) O T TAZTH 5, FRICRT I LIck
D, k-step BFARMF— & DT THHEH AW 137 7 4 Y LT Hy D FTAZT
b3,

6 EVFAILAO->>ZTal—>3V

EVTALE -T2 2L —YarEiTHHENS, Type I error ZiET 5. LEEHHEHEE
& —2log\®) LEIELE IS FEHE —2plog \*) DUERLEMHI 100a% i3t s 2 Type 1
error % ZNZNRD K ) ITHET 5.

a; = Pr{—2log \®) > g;(a)},i=1,2,3,
ay2 = Pr{—=2plog \¥ > ¢(a)},

ol = Pr{—2plog \¥) > ¢f(a)}.

720, @), (), q3(), ¢ () EZ 02N (15),(16),(17),(18) TL z 7235 _EAH 1000%
WTH B, —2log\®) & —2plog \F) @ Bl 100a% £, &L 7% Type I error, 2 LT 52,
o2 DWIFHES MSE % 100 JRIOE Y FAAR « ¥ 2 2L —3 3 VIT X > THAEFHL L
. ABIETE Ny, (0,070 )i =1, ko DREERESE, a=0.05

Ll F72, BEHAD 32 IKELTEBLT Y 74 YERICN LT Hy D FTAZT
Ho10, 02=10 %, L%, o5 X—2ICBILTIERD LI ICHRET 5.

(\‘(.,

P(1..k—j+1)

o £ 1: 2-step DEH

(pr.p) = {(2,2) (N1, Ny) = (¢, ), (¢, 2¢), (2d, d),
| (2,4),(4,2) (N1, N2) = (¢, 0).



o % 2: 2-step DA

(p1,p2) = (4a 4)1 (67 2)7 (27 6)7
(N1, No) = (¢, ).

o £ 3: 3-step DEGE

(p1>p2>p3) = (27 27 2);
(N1, Nay N3) = (¢, ¢, ¢),(2d,d,d), (c,2c,c), (c, e, 2¢), (¢, 2¢, 2¢).

o £ 4: 3-step DHH

(p17p27p3) = (37 3a 3)7 (27 3a 4)a (25 47 3)a (4a 37 2)7 (4a 27 3)
(N17N27N3) = (C,C,C)-

o £ 5: b-step DEE

(p17p27p37p47p5) = (27272; 272)7
(N17 N27N35N47 NS) = (6,6, 67676): (207 ¢, ¢ C, C)v (6,26,6, €, 6),

(e,e,2¢,¢e,¢e), (e, e,e,2e,e), (e e e e2e).

e £ 6: b-step DEE

(p1:p27p37p4>p5) = (2a 2; 27274)7 (272>2a4: 2); (2a 2747272)7
(2747272: )7(472727272)7

(N17 N2a N37N47 N5) = (6,6,6, 676)'

7277l

¢ = 10,20, 40, 50, 80, 100, 200, 400, d = 5, 10, 20, 40, 50, 80, 100, 200,

e = 20,40, 50, 80, 100, 200, 400

ThY, £1-61E N, >pThb. £7, ar,a0,03,0,2, al DPFT—F o ISEVEZ KT &
LTw3,

13



7 1: —2log A\, —2plog A\ @ I 5% ri, ZnZhoiafl Bl 5% sicxd %
Type [ error, 52 & o2 OHFHESS MSE : (p1, p2) = (2,2),(2,4), (4,2).

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error

N1 No  ga(e) gs(a) —2logX ¢f(a) —2plogA a1 a2 a3 a2 of E[G?] E[gZ] MSE[G?] MSE[5Z]

X
(p1,p2) = (2,2)

10 10 20.90 22.37 22.75 17.39 17.39 .180 .076 .055 .058 .050 .933 1.000  .03554 .03568
20 20 18.91 19.28 19.27 17.01  17.00 .095 .055 .050 .051 .050 .967 1.000 .01719 .01720
40 40 17.92 18.01 18.01 16.94 16.95 .069 .052 .050 .051 .050 .983 1.000 .00846 .00846
50 50 17.72 17.77 1778 16.93 16.94 .065 .051 .050 .050 .050 .987 1.000 .00676 .00677
80 80 17.42 17.44 17.46 16.92 16.94 .059 .051 .050 .050 .050 .992 1.000  .00421 .00421
100 100 17.32 17.33 17.34 16.92 16.93 .057 .050 .050 .050 .050 .993 1.000  .00336 .00336
200 200 17.12 17.12 17.12 16.92 16.92 .053 .050 .050 .050 .050 .997 1.000 .00167 .00167
400 400 17.02 17.02 17.01 16.92 16.91 .051 .050 .050 .050 .050 .998 1.000  .00084 .00084

10 20 20.81 22.35 22.66 17.44 17.46 178 .077 .055 .059 .050 .950 1.000 .02627 .02634
20 40 18.86 19.22 19.22 17.02 17.01 .094 .055 .050 .052 .050 .975 1.000  .01283 .01284
40 80 17.89 17.98 17.97 16.94 16.94 .068 .051 .050 .050 .050 .987 1.000  .00633 .00633
50 100 17.70 17.75 17.75 16.93 16.93 .064 .051 .050 .050 .050 .990 1.000  .00505 .00505
80 160 17.40 17.43 17.43 16.92 16.93 .059 .050 .050 .050 .050 .994 1.000  .00314 .00314
100 200 17.31 17.32 17.31 16.92 16.92 .057 .050 .050 .050 .050 .995 1.000  .00251 .00251
200 400 17.11 17.12 17.12 16.92 16.92 .053 .050 .050 .050 .050 .998 1.000  .00125 .00125
400 800 17.02 17.02 17.00 16.92 16.90 .051 .050 .050 .050 .050 .999 1.000  .00063 .00063

10 5 21.02 22.52 22,92 17.33 17.37 .184 .077 .055 .057 .051 .920 1.000  .04329 .04355
20 10 18.97 19.34 19.33 17.00 16.99 .096 .055 .050 .051 .050 .960 1.000  .02077 .02080
40 20 17.94 18.04 18.04 16.94 16.94 .070 .051 .050 .050 .050 .980 1.000  .01019 .01019
80 40 17.43 17.45 17.47 16.92 16.94 .059 .051 .050 .050 .050 .990 1.000  .00505 .00505
100 50 17.33 17.34 17.33 16.92 16.91 .057 .050 .050 .050 .050 .992 1.000  .00403 .00403
160 80 17.18 17.18 17.17 16.92 16.91 .054 .050 .050 .050 .050 .995 1.000  .00252 .00252
200 100 17.12 17.13 17.11 16.92 16.91 .053 .050 .050 .050 .050 .996 1.000 .00201 .00201
400 200 17.02 17.02 17.02 16.92 16.92 .052 .050 .050 .050 .050 .998 1.000  .00100 .00100

(p1,p2) = (2,4)

10 10 41.21 45.83 49.23 33.35 33.88 4432 .149 .081 .083 .056 .925 1.000  .02877 .02708
20 20 36.31 37.47 37.62 31.73 31.76 .158 .065 .052 .054 .050 .963 1.000 .01345 .01301
40 40 33.86 34.15 34.16 31.48 31.50 .090 .053 .050 .051 .050 .981 1.000  .00648 .00636
50 50 33.37 33.55 33.54 31.45 31.45 .080 .052 .050 .050 .050 .985 1.000  .00515 .00508
80 80 32.63 32.71 32.70 31.43 31.42 .067 .051 .050 .050 .050 .991 1.000 .00318 .00316
100 100 32.39 32.44 3243 3142 31.42 .063 .050 .050 .050 .050 .992 1.000 .00253 .00252
200 200 31.90 31.91 31.91 31.41 31.41 .056 .050 .050 .050 .050 .996 1.000  .00126 .00125
400 400 31.66 31.66 31.66 31.41 31.41 .053 .050 .050 .050 .050 .998 1.000  .00063 .00063

(p1,p2) = (4,2)

10 10 39.72 43.50 46.75 33.47  34.39 .365 .137 .081 .091 .060 .940 1.000  .02244 .02130
20 20 35.56 36.51 36.68 31.78 31.83 137 .062 .052 .055 .051 .970 1.000  .01060 .01032
40 40 33.49 33.72 33.72 31.49 31.49 .083 .053 .050 .051 .050 .985 1.000 .00515 .00507
50 50 33.07 33.22 33.23 31.46 31.47 .075 .052 .050 .051 .050 .988 1.000 .00410 .00405
80 80 32.45 32.51 32.51 31.43 31.43 .064 .051 .050 .050 .050 .992 1.000  .00253 .00251
100 100 32.24 32.28 32.26 31.42 31.41 .061 .050 .050 .050 .050 .994 1.000  .00202 .00201
200 200 31.83 31.84 31.83 31.41 31.41 .055 .050 .050 .050 .050 .997 1.000 .00101 .00100
400 400 31.62 31.62 31.61 31.41 31.40 .053 .050 .050 .050 .050 .998 1.000  .00050 .00050

. (p1,p2) = (2,2) D EE ¢u(0.05) = x§(0.05) = 16.92,
(p1,p2) = (2,4), (4,2) D EF ¢1(0.05) = x3,(0.05) = 31.41.



72 2: —2log A\, —2plog A\ @ I 5% ri, ZnZhoiafl Bl 5% sicxd %
Type [ error, 52 & 52 OHFHES MSE : (p1, p2) = (4,4),(6,2), (2,6).

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error

N* @(a) gs(a) —2logX gf(a) —2plogh a1 a2 as a2 ol E[E? E[g3] MSE[G?] MSE[G3]
(p1,p2) = (4,4)

10 67.47 77.58 96.39 56.44 62.20 .801 .393 .211 .217 .103 .933 1.000 .01997 .01780
20 58.63 61.16 61.90 50.82 50.93 252 .082 .056 .062 .051 .967 1.000 .00918 .00864
40 54.22 54.85 54.88 50.01 50.01 .115 .056 .050 .052 .050 .983 1.000  .00437 .00423
50 53.33 53.74 53.72 49.93 49.90 .098 .054 .050 .051 .050 .987 1.000 .00346 .00337
80 52.01 52.17 52.17 49.85 49.85 .077 .051 .050 .051 .050 .992 1.000 .00213 .00210
100 51.57 51.67 51.68 49.83 49.84 .071 .051 .050 .050 .050 .993 1.000 .00170 .00168
200 50.69 50.71 50.71 49.81 49.81 .059 .050 .050 .050 .050 .997 1.000 .00084 .00084
400 50.24 50.25 50.23 49.80 49.79 .054 .050 .050 .050 .050 .998 1.000  .00042 .00042

(p1,p2) = (6,2)

10 64.53 72.37 89.49 55.31 63.02 701 .337 .198 .223 .124 .943 1.000 .01674 .01516
20 57.17 59.13 59.83 50.74 50.98 206 .076 .056 .062 .052 .971 1.000 .00775 .00735
40 53.48 53.97 53.97 50.00 49.98 .102 .055 .050 .052 .050 .986 1.000 .00373 .00362
50 52.75 53.06 53.10 49.93  49.96 .089 .053 .050 .052 .050 .989 1.000 .00296 .00290
80 51.64 51.77 51.77 49.85 49.85 .072 .051 .050 .050 .050 .993 1.000 .00183 .00180
100 51.28 51.35 51.35 49.83 49.83 .067 .051 .050 .050 .050 .994 1.000 .00145 .00143
200 50.54 50.56 50.57 49.81 49.82 .058 .050 .050 .050 .050 .997 1.000 .00072 .00072
400 50.17 50.18 50.19 49.80 49.81 .054 .050 .050 .050 .050 .999 1.000 .00036 .00036
(p1,p2) = (2,6)
10 68.80 79.66 98.46 55.93 60.89 .829 .403 .209 .197 .096 .920 1.000 102472 .02165
20 59.30 62.02 62.76 50.70 50.79 272 .083 .056 .060 .051 .960 1.000 01122 .01043
40 54.55 55.23 55.25 49.98  49.98 123 .056 .050 .052 .050 .980 1.000 .00530 .00510
50 53.60 54.04 54.01 49.91 49.88 .103 .054 .050 .051 .050 .984 1.000 .00419 .00406
80 52.18 52.35 52.36 49.84 49.86 .079 .052 .050 .051 .050 .990 1.000 .00257 .00252
100 51.70 51.81 51.80 49.83 49.83 .072 .051 .050 .050 .050 .992 1.000 .00205 .00202
200 50.75 50.78 50.80 49.81 49.83 .060 .050 .050 .050 .050 .996 1.000 .00101 .00100
400 50.28 50.28 50.28 49.80 49.80 .055 .050 .050 .050 .050 .998 1.000 .00050 .00050

FE. 1(0.05) = x35(0.05) = 49.80, N* = N;,i = 1,2.



763: —2log \®) | —2plog \® @ Bl 5% #i, ZNZF DU M 5% skt 2
Type I error, o2 & o2 OWIFHES MSE @ (p1,pa, p3) = (2,2,2).

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error

Ni Na N3 g2(a) gs(a) —21ogA®) gf(a) =2plogA®) a1 a2 as a2 of E[[?] E[g3] MSE[G?] MSE[G3]

X
(P1,p2,p3) = (2,2,2)

10 10 10 39.62 43.38 46.63  33.53 34.44 .362 .137 .081 .091 .060 .950 1.000 .01836 .01756
20 20 20 35.5236.46 36.65 31.79 31.86 .136 .063 .052 .056 .051 .975 1.000 .00876 .00856
40 40 40 33.46 33.70 33.71  31.49 31.50 .082 .053 .050 .051 .050 .987 1.000 .00427 .00422
50 50 50 33.0533.20 33.19 31.46 31.46 .075 .052 .050 .051 .050 .990 1.000 .00340 .00336
80 80 80 32.44 32.50 32.53 31.43 31.46 .064 .051 .050 .051 .050 .994 1.000 .00211 .00209
100 100 100 32.23 32.27  32.27  31.42 31.42 .061 .050 .050 .050 .050 .995 1.000 .00168 .00167
200 200 200 31.8231.83 31.81 31.41 31.39 .055.050 .050 .050 .050 .997 1.000 .00084 .00084
400 400 400 31.62 31.62 31.60 31.41 31.39 .052.050 .050 .050 .050 .999 1.000 .00042 .00042

10 5 5 40.20 44.20 47.47  33.36 34.18 .385 .140 .081 .088 .059 .933 1.000 .02517 .02379
20 10 10 35.8136.81 36.98 31.75 31.80 143 .063 .052 .055 .051 .967 1.000 .01186 .01150
40 20 20 33.6133.86 33.86 31.48 31.49 .085 .053 .050 .051 .050 .983 1.000 .00573 .00565
80 40 40 32.51 32.57 32,59 31.43 31.45 .065 .051 .050 .050 .050 .992 1.000 .00282 .00280
100 50 50 32.29 32.33  32.34  31.42 31.43 .062 .050 .050 .050 .050 .993 1.000 .00225 .00223
160 80 80 31.96 31.98 31.99 31.41 31.43 .057 .050 .050 .050 .050 .996 1.000 .00140 .00139
200 100 100 31.8531.86 31.88 31.41 31.43 .056 .050 .050 .050 .050 .997 1.000 .00112 .00111
400 200 200 31.63 31.63 31.63  31.41 31.41 .053.050 .050 .050 .050 .998 1.000 .00056 .00056

10 20 10 39.09 42.69 46.03 33.72 34.78 .345 .137 .082 .097 .062 .963 1.000 .01344 .01299
20 40 20 35.2536.15 36.35 31.84 31.91 .130 .063 .052 .056 .051 .981 1.000 .00648 .00636
40 80 40 33.33 33.56 33.58  31.50 31.53 .080 .053 .050 .051 .050 .991 1.000 .00319 .00316
50 100 50 32.9533.09 33.07 31.47 31.46 .073 .051 .050 .051 .050 .992 1.000 .00254 .00252
80 160 80 32.37 32.43 3244  31.43 31.44 .063 .051 .050 .050 .050 .995 1.000 .00158 .00157
100 200 100 32.18 32.21  32.22  31.42 31.44 .061 .051 .050 .050 .050 .996 1.000 .00126 .00126
200 400 200 31.79 31.80 31.81  31.41 31.42 .055.050 .050 .050 .050 .998 1.000 .00063 .00063
400 800 400 31.60 31.60  31.60  31.41 31.41 .052.050 .050 .050 .050 .999 1.000 .00031 .00031

10 10 20 39.5943.34 46.64 33.56 34.50 .361 .137 .081 .092 .061 .957 1.000 .01553 .01494
20 20 40 35.50 36.44  36.62  31.80 31.85 .136 .063 .052 .055 .051 .978 1.000 .00745 .00729
40 40 80 33.4533.69 33.70 31.49 31.51 .082 .053 .050 .051 .050 .989 1.000 .00364 .00360
50 50 100 33.0533.20 33.22 31.46 31.49 .075 .052 .050 .051 .050 .991 1.000 .00291 .00288
80 80 160 32.43 32.49 3248  31.43 31.42 .064 .051 .050 .050 .050 .995 1.000 .00180 .00179
100 100 200 32.23 32.27  32.25  31.42 31.41 .061 .050 .050 .050 .050 .996 1.000 .00144 .00143
200 200 400 31.8231.83 31.82 31.41 31.41 .055.050 .050 .050 .050 .998 1.000 .00072 .00072
400 400 800 31.61 31.62  31.62  31.41 31.41 .052.050 .050 .050 .050 .999 1.000 .00036 .00036

10 20 20 39.0742.67 45.98 33.74 34.77 .344 .136 .082 .097 .062 .967 1.000 .01185 .01149
20 40 40 35.2436.14 36.31 31.84 31.88 .129 .062 .052 .056 .050 .983 1.000 .00573 .00563
40 80 80 33.33 33.55 33.56  31.50 31.51 .080 .053 .050 .051 .050 .992 1.000 .00282 .00280
50 100 100 32.94 33.09 33.10  31.47 31.48 .073 .052 .050 .051 .050 .993 1.000 .00225 .00224
80 160 160 32.37 32.42 3243 31.43 31.44 .063 .051 .050 .050 .050 .996 1.000 .00140 .00139
100 200 200 32.18 32.21  32.21  31.42 31.43 .060 .050 .050 .050 .050 .997 1.000 .00112 .00111
200 400 400 31.79 31.80 31.81  31.41 31.43 .055.050 .050 .050 .050 .998 1.000 .00056 .00056
400 800 800 31.60 31.60 31.61 31.41 31.42 .052.050 .050 .050 .050 .999 1.000 .00028 .00028

. q1(0.05) = x3,(0.05) = 31.41.



F4: —2log A\®) | —2plog \®) @ Bl 5% ri, Z0ZF DU M 5% ficktd 2
Type I error, 52 & o2 OHFHES MSE  (p1, p2,p3) = (3,3,3),(2,3,4),(2,4,3),
(4,3,2), (4,2,3).

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error
N* g2(a) gs(a) —21og A® g (a) —=2plogA®) a1 @z as a2 of E[E? EG3] MSE[F?] MSE[53]
(p1,p2,p3) = (3,3,3)
10 81.26 93.92 144.13  70.69 94.62 1925 .644 439 .467 .261 .950 1.000 .01304 .01169
20 70.87 74.03  75.43  62.08 62.48 .288 .091 .060 .069 .053 .975 1.000 .00605 .00570
40 65.67 66.47  66.51  60.81 60.80 .123 .057 .050 .053 .050 .987 1.000 .00290 .00281
50 64.64 65.14  65.20  60.68 60.72 .104 .055 .050 .052 .050 .990 1.000 .00230 .00224
80 63.08 63.28 63.31  60.56 60.59 .079 .052 .050 .051 .050 .994 1.000 .00142 .00140
100 62.56 62.69 62.70  60.53 60.54 .072 .051 .050 .051 .050 .995 1.000 .00113 .00112
200 61.52 61.55 61.56  60.49 60.50 .060 .050 .050 .050 .050 .998 1.000 .00056 .00056
400 61.00 61.01 61.02 60.48 60.50 .055.050 .050 .050 .050 .999 1.000 .00028 .00028
(p1,p2,p3) = (2,3,4)
10 83.06 97.10 148.20  71.38 92.87 1945 .668 .445 .454 .236 .944 1.000 .01495 .01323
20 71.77 75.28 76.66  62.10 62.35 318 .095 .060 .068 .052 .972 1.000 .00686 .00643
40 66.13 67.00 67.09 60.81 60.83 .133 .058 .051 .053 .050 .986 1.000 .00328 .00318
50 65.00 65.56  65.59  60.68 60.69 .110 .055 .050 .052 .050 .989 1.000 .00259 .00252
80 63.30 63.52  63.51  60.55 60.54 .082 .052 .050 .051 .050 .993 1.000 .00160 .00158
100 62.74 62.88  62.88  60.53 60.53 .074 .051 .050 .050 .050 .994 1.000 .00128 .00126
200 61.61 61.65 61.68  60.49 60.53 .061 .051 .050 .050 .050 .997 1.000 .00063 .00063
400 61.05 61.05 61.06  60.48 60.49 .055 .050 .050 .050 .050 .999 1.000 .00031 .00031
(p1,p2,p3) = (2,4,3)
10 81.41 94.12 144.48  70.58 94.47 1926 .645 .440 .464 .261 .947 1.000 .01395 .01241
20 70.95 74.12  75.46  62.06 62.40 .291 .091 .060 .069 .053 .973 1.000 .00644 .00605
40 65.71 66.51  66.55  60.80 60.79 .124 .057 .050 .053 .050 .987 1.000 .00308 .00298
50 64.67 65.18  65.21  60.68 60.70 .104 .055 .050 .052 .050 .989 1.000 .00244 .00238
80 63.10 63.30  63.32  60.55 60.58 .079 .052 .050 .051 .050 .993 1.000 .00151 .00148
100 62.57 62.70  62.28  60.53 60.51 .072 .051 .050 .050 .050 .995 1.000 .00120 .00118
200 61.53 61.56 61.54  60.49 60.47 .060 .050 .050 .050 .050 .997 1.000 .00059 .00059
400 61.00 61.01  60.96  60.48 60.44 .055.050 .050 .050 .050 .999 1.000 .00030 .00030
(Plypz’PS) =(4,3,2)
10 78.82 89.40 136.93  68.99 95.40 .881 .591 .416 .456 .285 .955 1.000 .01156 .01045
20 69.65 72.30  73.52  61.92 62.37 .249 .085 .059 .068 .054 .978 1.000 .00540 .00513
40 65.07 65.73  65.77  60.78 60.78 .112 .056 .050 .053 .050 .989 1.000 .00260 .00253
50 64.15 64.57 64.58 60.67  60.66 .096 .054 .050 .052 .050 .991 1.000 .00206 .00202
80 62.77 62.94  62.97  60.55 60.58 .075 .052 .050 .051 .050 .994 1.000 .00128 .00126
100 62.32 62.42  62.38  60.52 60.49 .069 .051 .050 .050 .050 .996 1.000 .00101 .00101
200 61.40 61.42  61.38  60.49 60.45 .059.050 .050 .050 .050 .998 1.000 .00050 .00050
400 60.94 60.95 60.92 60.48 60.45 .054 .050 .050 .050 .050 .999 1.000 .00025 .00025

. q1(0.05) = x2,(0.05) = 60.48, N* = N;,i = 1,2,3.



#5: —2log \®), —2plog A®) @ Ll 5% i, ZNZF DL 5% sk 3
Type L error, o2 & o2 OHFHES MSE  (p1, p2, p3, pa, p5) = (2,2,2,2,2).

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error

N1 No N3 Ni N5 ga(e)gs(a) —2log A®) qf(a) —2plogA®) a1 a2 a3 a2 of E[E?] E[G3] MSE[G?] MSE[G3]

(p1,p2,p3,P4,p05) = (2,2,2,2,2)

20 20 20 20 20 83.1586.57 88.55 74.25  75.06 .294 .097 .064 .077 .057 .983 1.000 .00356 .00339
40 40 40 40 40 77.6578.51 78.64 T72.59  72.65 .123 .058 .051 .054 .050 .992 1.000 .00172 .00168
50 50 50 50 50 76.5577.10 7717 7243 7247 .103 .055 .051 .053 .050 .993 1.000 .00137 .00134
80 80 &80 80 80 74.9075.12 75.11 7226  72.25 .079 .052 .050 .051 .050 .996 1.000 .00085 .00084
100 100 100 100 100 74.3574.49 74.51 72.22  72.24 .072.051 .050 .051 .050 .997 1.000 .00068 .00067
200 200 200 200 200 73.2573.29 73.28 7217 @ 72.17 .060.050.050.050.050 .998 1.000 .00034 .00033
400 400 400 400 400 72.7072.71 72.69 72.16 72.14 .055.050.050.050.050 .999 1.000 .00017 .00017

20 10 10 10 10 84.6188.46 90.43 74.18 74.82 .334 .101 .064 .075.055 .975 1.000 .00549 .00512
40 20 20 20 20 78.3879.34 79.48 72.57 72.62 .136 .059 .051 .054 .050 .988 1.000 .00263 .00253
80 40 40 40 40 75.2775.51 75.51 7225 @ 72.26 .083.052 .050 .051 .050 .994 1.000 .00128 .00126
100 50 50 50 50 74.6474.80 74.83 72.21 72.25 .075.051 .050 .051 .050 .995 1.000 .00102 .00100
160 80 80 80 80 73.7173.77 73.78 7218 7219 .064 .051 .050.050.050 .997 1.000 .00063 .00063
200 100 100 100 100 73.4073.44 73.44 7217 7217 .061.050.050.050.050 .997 1.000 .00050 .00050
400 200 200 200 200 72.7872.79 72.79 72.16 72.16 .055.050.050.050.050 .999 1.000 .00025 .00025
800 400 400 400 400 72.4672.47 7247 7215 72.16 .053.050.050.050.050 .999 1.000 .00013 .00013

20 40 20 20 20 82.0685.23 87.27 T74.32  75.30 .267 .096 .065 .079 .058 .987 1.000 .00277 .00267
40 80 40 40 40 77.1077.90 77.98 72.62  72.62 .114 .057 .051 .054 .050 .993 1.000 .00135 .00133
50 100 50 50 50 76.1176.62 76.68 T72.44  72.47 .097 .055 .050 .053 .050 .995 1.000 .00108 .00106
80 160 80 80 80 74.6374.83 T4.84 7226  72.27 .075 .052 .050 .051 .050 .997 1.000 .00067 .00066
100 200 100 100 100 74.1374.26 74.27 72.22 7224 .069 .051 .050 .051 .050 .997 1.000 .00053 .00053
200 400 200 200 200 73.1473.18 73.19 7217 @ 72.19 .059.050.050.050.050 .999 1.000 .00026 .00026
400 800 400 400 400 72.6572.66 72.67 72.16  72.17 .054.050.050.050.050 .999 1.000 .00013 .00013

20 20 40 20 20 82.8586.24 88.21 74.32 75.13 .287.097 .064 .078 .057 .986 1.000 .00293 .00282
40 40 80 40 40 77.5078.35 78.49 T2.61  72.67 .121 .058 .051 .054 .051 .993 1.000 .00143 .00140
50 50 100 50 50 76.4376.98 T77.06 7244 @ 72.49 .101 .055 .051 .053 .050 .994 1.000 .00114 .00112
80 80 160 80 80 74.8375.04 75.07 72.26  72.29 .078 .052 .050 .051 .050 .996 1.000 .00070 .00070
100 100 200 100 100 74.2974.43 74.46 72.22  72.25 .071 .051 .050 .051 .050 .997 1.000 .00056 .00056
200 200 400 200 200 73.2273.26 73.26 72.17  72.17 .060.050.050.050.050 .999 1.000 .00028 .00028
400 400 800 400 400 72.6972.70 72.71 72.16  72.17 .055.050.050.050.050 .999 1.000 .00014 .00014

20 20 20 40 20 83.0886.50 88.47 74.27  75.07 .293 .097 .064 .077 .056 .985 1.000 .00312 .00299
40 40 40 80 40 77.6278.47 78.60 72.60  72.64 .122.058 .051 .054 .050 .993 1.000 .00151 .00148
50 50 50 100 50 76.5277.07 77.16 7243  72.48 .103 .055 .051 .053 .050 .994 1.000 .00120 .00118
80 80 80 160 80 74.8975.10 75.11 72.26  72.27 .078 .052 .050 .051 .050 .996 1.000 .00075 .00074
100 100 100 200 100 74.3474.48 74.50 72.22 7224 .072.051 .050 .051 .050 .997 1.000 .00059 .00059
200 200 200 400 200 73.2573.28 73.31 7217 @ 72.20 .060 .051 .050.050.050 .999 1.000 .00030 .00030
400 400 400 800 400 72.7072.71 72.75 72.16  72.20 .055.050.050.050.050 .999 1.000 .00015 .00015

20 20 20 20 40 83.1486.57 88.49 T74.25  75.01 .295 .097 .064 .077 .056 .984 1.000 .00331 .00316
40 40 40 40 80 77.6578.50 78.61 72.60  72.62 .123 .058 .051 .054 .050 .992 1.000 .00161 .00158
50 50 50 50 100 76.5577.10 7717 7243 7247 .103 .055 .051 .053 .050 .994 1.000 .00128 .00125
80 80 80 80 160 74.9075.11 75.12 T72.26  72.26 .078 .052 .050 .051 .050 .996 1.000 .00079 .00078
100 100 100 100 200 74.3574.49 74.47 7222 7221 .072.051 .050.050.050 .997 1.000 .00063 .00063
200 200 200 200 400 73.2573.29 73.31 7217 @ 72.19 .060.050.050.050.050 .998 1.000 .00032 .00031
400 400 400 400 800 72.7072.71 72.70 72.16  72.15 .0565.050.050.050.050 .999 1.000 .00016 .00016

. ¢1(0.05) = x2,(0.05) = 72.15.



#6: —2log \®), —2plog A®) @ Ll 5% s, ZNZF DL 5% sk 3
Type L error, 52 & 52 OFHES MSE  (p1, p2, p3, pa, ps) = (2,2,2,2,4),
(27 27 27 47 2)’ (27 27 47 27 2)7 (27 47 27 27 2)7 (47 27 27 27 2)'

Sample Size Upper Percentile Type I Error Expectation Mean Squared Error

N* a2() gs(a) —2logA® gf(a) —2plogA® a1 as a3 a2 of E[? B3] MSE[E?] MSE[GE]

(p1,p2,P3,P4,p5) = (2,2,2,2,4)

20 118.96 126.84 132.95 103.44 105.31 .583 .174 .090 .112 .063 .981 1.000 .00342 .00319
40 108.72 110.69  111.11 99.45 99.57 .197 .067 .053 .058 .051 .991 1.000 .00164 .00158
50 106.67 107.93  108.07 99.08 99.09 .151 .060 .051 .054 .050 .993 1.000 .00130 .00126
80 103.60 104.10  104.10 98.70 98.69 .101 .053 .050 .051 .050 .995 1.000 .00080 .00078
100 102.58 102.89  102.89 98.62 98.61 .088 .052 .050 .051 .050 .996 1.000 .00064 .00063
200 100.53 100.61  100.61 98.52 98.52 .066 .051 .050 .050 .050 .998 1.000 .00031 .00031
400 99.51  99.53 99.51 98.49 98.48 .058 .050 .050 .050 .050 .999 1.000 .00016 .00016

(p1,p2,p3,P4,p05) = (2,2,2,4,2)

20 115.44 121.26  125.98  102.18 104.28 .455 .138 .081 .100 .065 .982 1.000 .00320 .00299
40 106.96 108.42  108.69 99.24 99.33 .161 .062 .052 .056 .051 .991 1.000 .00153 .00148
50 105.27 106.20  106.34 98.95 99.02 .128 .057 .051 .054 .050 .993 1.000 .00122 .00118
80 102.72 103.09  103.07 98.66 98.63 .090 .052 .050 .051 .050 .996 1.000 .00075 .00074
100 101.88 102.11  102.08 98.59 98.57 .080 .051 .050 .051 .050 .996 1.000 .00060 .00059
200 100.18 100.24  100.28 98.51 98.55 .064 .051 .050 .050 .050 .998 1.000 .00030 .00029
400 99.33  99.35 99.33 98.49 98.48 .056 .050 .050 .050 .050 .999 1.000 .00015 .00015

(p1,p2,P3,Pa,p5) = (2,2,4,2,2)

20 114.68 120.29  125.00 102.23 104.44 436 .137 .081 .102 .066 .983 1.000 .00301 .00283
40 106.58 107.99  108.34 99.26 99.43 .155 .062 .052 .057 .051 .992 1.000 .00145 .00140
50 104.96 105.86  106.01 98.96 99.04 .124 .057 .051 .054 .050 .993 1.000 .00115 .00112
80 102.53 102.88  102.85 98.66 98.63 .088 .052 .050 .051 .050 .996 1.000 .00071 .00070
100 101.72 101.95  101.95 98.60 98.60 .079 .052 .050 .051 .050 .997 1.000 .00056 .00056
200 100.10 100.16  100.15 98.51 98.50 .063 .050 .050 .050 .050 .998 1.000 .00028 .00028
400 99.29  99.31 99.30 98.49 98.48 .056 .050 .050 .050 .050 .999 1.000 .00014 .00014

(p1,p2,P3,P4,p5) = (2,4,2,2,2)

20 114.47 120.04 124.78 102.28 104.53 1430 .136 .081 .103 .066 .984 1.000 .00284 .00267
40 106.48 107.87  108.13 99.27 99.36 152 .062 .052 .057 .051 .992 1.000 .00137 .00133
50 104.88 105.77  105.91 98.97 99.04 .122 .057 .051 .054 .050 .994 1.000 .00109 .00106
80 102.48 102.83  102.88 98.67 98.70 .088 .053 .050 .052 .050 .996 1.000 .00067 .00066
100 101.68 101.90  101.92 98.60 98.61 .078 .052 .050 .051 .050 .997 1.000 .00053 .00053
200 100.08 100.14  100.14 98.51 98.52 .063 .050 .050 .050 .050 .998 1.000 .00027 .00026
400 99.28  99.30 99.30 98.49 98.50 .056 .050 .050 .050 .050 .999 1.000 .00013 .00013

(p1,p2,p3,P4,p5) = (4,2,2,2,2)

20 114.41 119.98 124.63  102.30 104.48 430 .135 .080 .102 .065 .985 1.000 .00268 .00254
40 106.45 107.84  108.16 99.28 99.42 .153 .062 .052 .057 .051 .992 1.000 .00130 .00126
50 104.85 105.75  105.89 98.97 99.04 .122 .057 .051 .054 .051 .994 1.000 .00103 .00101
80 102.47 102.81  102.80 98.67 98.65 .087 .052 .050 .051 .050 .996 1.000 .00064 .00063
100 101.67 101.89  101.94 98.60 98.64 .079 .052 .050 .051 .050 .997 1.000 .00051 .00050
200 100.08 100.13  100.15 98.51 98.53 .063 .050 .050 .050 .050 .999 1.000 .00025 .00025
400 99.28  99.29 99.24 98.49 98.44 .056 .050 .050 .050 .050 .999 1.000 .00013 .00013

TE. q1(0.05) = x2,(0.05) = 98.48, N* = N;,i = 1,2,3,4,5.



80
7 #iEhl

2-step BRI T — 8 & 3-step HFAXKM T —5 DT, BHaBlz 9 5.

7.1 2-step DIBAE

2-step HAFARMT—F DT T, UTDLI) BT =822,

Table 8: M{UIRFICFEET 2B SUTT AL b F ¥ e X v ORROZE

TR

B Y1 Yo Ys Yy
1#%H 78.5 6.0 7.0 26.0
2 #%H 74.3  15.0 1.0 29.0
3HFEHE 1043 8.0 11.0 56.0
4 %FH 87.6 8.0 11.0 31.0
5 % H 95.9 6.0 7.0 52.0
6&H 109.2 9.0 11.0 55.0
TEH 1027 170 3.0 710
8 #%&H 72.5 220 1.0 31.0
9#%H 93.1 18.0 2.0 54.0
10%H 1159 4.0 * *
11 #%H 83.8 23.0 * *
12#%H 1133 9.0 * *
13%&H 1094 8.0 * *

Z%%Ui%ﬂ%\fﬂ Y, HE DIV 1g })f: b G)%?ﬁi‘é%, Yo 1 4Ca0 - A1203 . F€203 O)E%, Ys :
3Ca0 - ALO; DHHL, y, :3Ca0-Si0, DEREEL TS, 7y, ysy yy 17U v h—

DERICHNT 2HEZHEEILL T2,

Z®D 7 —4# 1% Little and Rubin (1987) TH-z 61

7EDAOHOERZHIRL, BROIEFZ AUEZ T3, 51T, NI A—FIZRD X

ICBEEL T 3,

P1 :2,])2:27]\]1 :9/N2:47O(:005
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|}

FRoTr—=2 225 &, LEHRBRERG R —2log A SEIELEIBUERGEHE —2plog A %
S DML EM 5% HOMEIZZNZNRD K )12k 2,

b=t}

—2log A = 69.12, —2plog A = 50.42,

¢1(0.05) = 16.92, ¢2(0.05) = 21.50, ¢5(0.05) = 23.36, ¢ (0.05) = 17.46.

PlED S Hyld, EDORUEREHEPEE BN 5% M L THHEMS NS,

7.2 3-step DBFAR

2-step HFARM T =2 D L & LFAKDT—5 2w 5,

Table 9: LI ICFAET BB KIZT AL E T2 R A v+ DR D E

Bl e Y1 Y Ys Yy Ys
1 &H 785 60 7.0 26.0 60.0

2 %H 743 150 1.0 29.0 520

3&H 1043 80 11.0 56.0 20.0

4 7%H 87.6 80 11.0 31.0 47.0

5 #%H 959 60 7.0 520 33.0

6%&H 1092 9.0 11.0 550 220

THRH 1027 170 3.0 71.0

8 #%&H 725 22.0 1.0 31.0

9#%H 93.1 18.0 2.0 54.0

10%&H 1159 4.0 *
11 %&H 83.8 23.0 *
*

*

12#%H 1133 9.0
13#%H 1094 8.0

* K X X X X ¥

EEE S

Ys 137V A= T % 2Ca0-Si0, DEHHEDHGZHAULL T 2%, ZD 7 —% 13 Little
and Rubin (1987) DEHDNHEZ ANEFZ T\ %, RF7 X =513

pl:271)2:27]73:LN1:67N2:37N3:4704:0-05
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ERELTWS, Lo T—22Mw2% L, 3-step HA KM T — % O F TOXEHBIER
At —21log \®) LEELEBERHR —2plog \®) 2 206 DMl 5% M ofiidzh
zh

—2log A® = 121.35, —2plog \®) = 75.15,

1(0.05) = 23.68, ¢>(0.05) = 32.70, ¢5(0.05) = 38.40, ¢'(0.05) = 27.44.

E s, PLERS Hyld, EDOREREHEPER LM 5% o L ThHEMINn 5,

8 &

HIARM T =2 DT O 1 ERMEICE T2 A7 2 )y T4 BEICEWWT, LEHBRER
B EAB IR BUE R OIS0 10T 2 WL 2 1S oERE RO Bl —+
v N EOWREEEZ G5 272, 72, BS—X v FESER B — X vk HOBRE R
(ODfToTe, REISTIAXA=FThH 2 o® DHEETIE, o ODAREHEERTH % 02 &5 Z,
MSE O#lEH» 6 2 ODMERTH S 62 L o2 OFLEL ZHRNICEHEL 2. €T AL
0y 3Ial—varTld, EORIA—IREICEV TS LEHRERGREZBIET 5
OB ERRL 25 2 DB A, BEL I B S — v b Hoh CEIELE RRE
R R OB 1000% 5TH % ¢f () DI —~FE L, & step DY ¥ 7L A4 ZHV)
SVRTHRWI ENF 2, "5 7 —% (Muirhead (1982) ), & THFGARMT— %
DRMES Z BRI BT =81 DT TENZNRE L 7EM B 1000% 5 ¢f (o) DI
FEOHKZITo7 L 25, ZOEBIFEAER NP o%, ZOOHEFARMT—5 D
T COBIELE BERG RO 100a% HTH S ¢f(a) VB2 T, XDIEL
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