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B8E MEC(EMRKXME

fi 8.1 T, IR ERIEDOM AL E X FEHHT 5. fi 82 T
&, IR S WG AT H D & E, MEMHBEDOREEH TH 5
Neyman-Pearson O % il 5. i 8.3 TlL, MUCHET & D& HiJF
ZHHT 5. fi 8.4 TIIRA ME/iEE2 LD 5. fi 8.6 TIX, K[HHE
EBOEZ 2T 5. i 8.7 Tk, REHEEDHBIEDRENLS
DZEFHT 5.

8.1 IRERREDZEAT

REEE M40 A6 2 R 1 2 REBUZ D W TR U 72 B B AN D Bk % R
IZEEDWTHNR S Z & % {RERIRE (hypothesis test) V5.
WE

X = (X1, Xo, ..., Xp)' ~ P (0" €c© CRY

35, 7L d neNT, 0 BRERTHE. £/, X" (CRY) %
X Ofiifie Uiz &, Pl i3 (X7, B(X")) EOMERNE (X D43F) T
Hb. Oy COIFETHRN O DEIDEGLL, 0* B Oy IZADDED
BRI NE & ARG

HO ;0" € @0 VS. Hl 0" € @1 = @\@0 (81)

#ERD. Hy £7213 H OWTNDREL WA YT A% TH) %
Hy 28 UTHRIE (test) 51 &\W5. Hy % JFERER(null hypothesis)
EWVW©, Hy % XFIL{RER (alternative hypothesis) £\ 5. Oy 21 © O 1 D
DILMH S & & Hy %2 B#RER(simple hypothesis) £\ 5. £ 5 TR
W& E Hy % BARER (composite hypothesis) &\ 5. SEZFLHL T,
[0y FHMIGHTH D] FLW\WH I LdHdHb.

G (8.1) IZR LT, MFDO LD ITMES R Z2EDLILNTES. X
DD EEITRTOEDOELEZ XH(CRY) &ET. X" % 2 DOHKT
ZETIRNVREEW & WeIllREIT 5. $bb W £9, We#£2 T
WUwe=X"22oWnNWe¢=02 Ths. X OEBE%Z z LFENL
&, e AR

xeW = WG Hy 22U, Wikl Hy &2 8RIR,
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x €W = RIENG Hy) %%

ERBITES. TDLE W % FHg(critical region) & W\, W %
S A1 (acceptance region) &\ .

FEOXSIZEDZMESRITIE 2 DD XA TDFY WL Z 2 AlREME A
H5. (1) IR Hy BPIELWIZE 200 6 TEADOEBUE ¢ (2&D
WCHE U728, Hy ZHLCULE S Z &0 W, (2) SR Hy A
ELWIZE 2205 TEADERE « (2D WTHRE LMER, H) %
ZBELTLES 2L THD. (1) Ofatllrz 5 1 BORY LW\, (2) D
WA B 2 BORY LENTNIER. —fRIZ—H DD M Z B R
NS KT EMERNE, MADOMD 2RI THERERELTS. $4hb
L, MHFDIRD DB Z 2HERZ RN ST aEAAITRnZ e
HohTna.

DFTik Thw) BEL X2 —RNLETERMET 52 2Z 2 5. B
o Xn =0, 1] IXAHIBEKE T2, ZOBEK ¢ 2HWTIRD &L S IZK
ESREEDD. X =x 2BHEIL7-2 & R ¢(x) TRIBKSH H, %3
HWe2MeiXEEZ5. 20 ¢ & REBH (test function) W5 . B
oo WX DETHEVITEEDERBBDO L &, ZOBRERB ¢ TE
¥ 2 0E X% IEHEFRILMRTE (nonrandomized test) &\ 5. T72bH

)1 (zeW)
gzs(“3)_{0 (x € We)

LB TS W &b DI MRMMENTES. £ 5 THRVWBIESRA
% HEFRALIRTE (randomized test) &\ 5.

Dt o(X) % HREBETE (test statistic) £WS Z 22T 5. I 5HITM
AT R ¢ ICX > TREDMEARZRIZHREL WD T LIZT 5. BE
el E o(X) DF 1 DD ORI

Eg[0(X)] (0 € ©y)
L7 H2 O ORI

1—Ey [gb(X)] (0 S @1)

L5, EL
 Sd@pele)  (HEEEOBS)
&WXH_{J@w@m@mm (I DB )

CED. T REL LT, £9F 1EOMY OMRD 0, Lo ER
a(0<a<l) MFIZT2E50EELERS. $hbb

sup Eg[¢(X)] < a (8.2)
06,
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EeLit s ) 8.1. ARFAREDH R/

THhb. (8.2) A THEBBMEIIME ¢ &% BEKE o ORIE (level
atest) E\WVWD . DETHENKE o OME ¢ OHFT, 5 2 FDFR D OHER

0, ETR/NMNZTB2HDERDIIBILZHIET. §4b5

ERARIZTEAHLDTHS. ZOMEE 0 c 0, DEHKEAT
B(6) == Eg[(X)] (0 co)

EXRET S, Iz RE B (power function) £72 X ED WD,
L7dioT TEWw] MUERIRD LS ITEZEI NS,

T 8.1. AEA# (0 <a< 1) DME ¢ THMHAZTEDO c O, IZ
M UTHRKIZT 2HD%2EEKE o O —Fk&EIEHAIRE (uniformly most
powerful test= u.m.p. &) &\ 5. KRR & 0 7RG A AT R
MTHDEE, wmp. MEZBIZHEKE o O RKEARE (m.p. BIE)
EWVnd.

B, PIEZERT 5. MUEMBE 8.1) IZBWT, BT X — R
EREB ce RIZEDEHH W Cc X A

W .= {w e X" T'(x) > C}

TEZZ2MEBE ¢ 2EZ 5. 7005, ¢(x) = ly(x) (x € X*) TH
5. 72720, B8 c 1%

sup Eg[¢(X)] < o
00Oy

IR TEDTH 5.
E#E 8.2.

p(x) := sup Pro(T(X) = T(w)) = sup Es[Iwia), 0 (T(X))]

EBUE X =x 12T 5 P B (HIZ P E) 2V,
EIE83.p(-) % PIELTE. ZOLE TRTDIcO, L a(0<a<
DIz LT

Prg(p(X) < a) <a

DA RVASR
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Proof. 0y € ©y % [EE LT
po, (@) == Pry, (T(X) = T(x))
LBE, -T(X) DRl %E Fpy EL. T4005
F(t) = Pro, (=T(X) < 1) (t € R)
Thb. THL
poy(®) = Pry, (T(X) = T(®)) = Pro, (-T(X) < =T(x)) = Fo, (~T())

CEIEED. ZDIENS, Fo (-T(X)) 13 —T(X) DB Fy, 12
~T(X) ZRALZEDTHLHIEET L. T LM0E 1.41 25

Feo(_T(X)) ~ U(07 1) (8'4>

L ZEWDIPD. pe(X) = Fa (-T(X)) & (84) 5, 0<a <1
IZx LT

Pro, (po, (X) < ) = Prg, (Fg,(-T(X)) <) <

p(x) = sup po(x) > pg, ()
0cOg

THENS
Pro, (p(X) < a) < Prg, (pe,(X) < a) <o

Nond. Ko T, CHOFRIFFFHI NI, O

8.2 Neyman-Pearson MD7EIE

£9 mp BMEZKRDDHEBEANEIHEZRNS. IR TIE, D7~
DIZ X AR p.df pX(x) 522 U Tz Ed T WL, HTU
REPO & ZEFAE pmf 2FX, BEAEZAOELFITHEANIT L V.
I 8.4. (Neyman-Pearson OEM) REUZEMIZ R ORA 2 2 S0 o
Wb ETB. ©—{00,0,) THB. X — (X1, Xy ..., X)T ~ PE" (8 €
OCRY &L, pX(x)(0 €O, zecR) & X DR p.df %71 pmt
&9 5. BUERME

H()ZO:HO VS. H1:0:01
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LR v K= A 8.2. NEYMAN-PEARSON M7 &

T EEREKE (0<a<l) D mp. E ¢ IFUTTHEZONS.

{ 1 (P () > cpf ()

[y

v (po(x) = cppl () (8.5)
0 (pgi() < cpy(x)

=

Th5. 2EL 7y, c(0<y<1,¢>0) 1%

Eo, [0(X)] = (8.6)
MOELELEHMTHS.
Proof. £73

By = {z € X"; pg (z) > cpy (x)},
By = {z € X"; pg (z) = cpy (x)},
By = {x € X"; pg (z) < cpy (x)}

95, ¢ IFARKE o DIEEOMELTS. T4bb
Eo, [¢(X)] < « (8.7)
AT, —7 (85) &b
Eo, [¢0(X)] — Eo, [¢(X)]
-/ o (a)pX () daw — s ¢(x)pg, () dee

= do(x) pgﬁ (z)dx + ¢o(x) péﬁ(m) dx + ¢o(x) pgi(:c) dx
By >~~~ By S~~~ By >~~~

=1 =7 =0

_ i qﬁ(w)pg(l(zc) dx — ; qb(:c)pg(l(a:) dx — i qb(a:)pg‘;(w) dx

:/{1—¢(m)} pi(z)dze + [ {v—o(@)} pX(z)de
B —_——— Bs N——

>cpgf)(.’13) (zeBn) :cpg%(w) (z€B3)

+ [ {—o(@)} po(x) de
By ——

<epl (@) (weBs)
> /B (- d(@)}ep(@)da+ | (- ola)yepi (@) do
+ [ (~o@))epi (@) da

¢ / (1- ol@)pi (@) do+c [ {r - ofa)}pi (=) do
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%8 MUE &AL

ve [ (o) is
= [ {nl@) — of@)}pi (@) da
— {Eufn(X) - BT} (- (85)
:c{%—&JdXﬂ}ZO (- (87) &D)
185, UL1zh->T

E91 [QSO(X)] > E91 [gb(X)]

LIRBDT, ¢ FEEKE o D mp. MELLRD.

5l 8.5. X1, Xo, ..., X, kg N(0, 0?) T o2 (0 >
& EHE R
H0:9:60 VS. H1:¢9:91

&
@) = (7)o 5 =07

THEZONDZIZHEE2T 5. EHELEENS

n

O

0) IXBEHIE T 5. 2D

(01 > 90)

, X)) " ORI p.d.f.

x = (xq, Tg, ..., mn)T

n

pg((w)} 1 [ 2 2]
lo L = —— r; —01)° — x;—0
g[pgg(w) 252 ]Zl( J 1) ]Zl( J 0)
n(@l—ﬁo) _ 00+01
A S
-5,
xn—n;%
ThHhsbH. 2T
X
X(x) > cppf(x) < lo [p&(m)] > lo
p91( ) cp@o( ) g pgg(m) gc
& T, >d (- (8.8) &9)
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LR v K= A 8.2. NEYMAN-PEARSON M7 &

ThHd. X FEHHHERESRLRDT, X, =n 'Y | X; = THDHf
X0 &RBDT, mp. MEDFIX

o) = { b @>e)

0 (T, <)
L% BRI
a = Prg{X, >} (8.9)
MoEES. 7272L, B e BR) LT

Pro(X € B) = Eg[15(X)] = / oX(z)dz  (6<O)

v, (8.9) 1
a= Preo{\/ﬁ(yn —b) V(=) }

- - (8.10)

CEZER, 0=0 DL T /n(X,—0)/oc ~ N0, 1) THZDT
d(2) :/ \/%exzﬂ dz
— 0o T

SR NG

o

Y¥5L (8.10) &

L7 %, BYEIERIAA D B/ 100 x a% & 2, 55 &

M =2z, & C/ — 00+ Za_(T
o Vn
2135, Lo THEKE o © m.p. REIX
1 Tn >00+@
ole) = o
0 Ty, S‘%‘FW

YIRB.RIT gy DBHSTIZRD & 512725,

6050(91) = Egl [QS()(X)] = Prgl {Yn > 90 —+ ZQ_O'}

Vn
:Prel{w >ZQ_M} (8.11)

L5, 0=0, D& E /n(X,—061)/c ~ N0, 1) %2DT, (8.11) & VK
B DFIDE 0, — 0p(> 0) BREWVIEFEMRENIIRE L B, 74
AKn BREL B> TEMPENDBRELRDEZEDBDNS. m
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5 8.6. X1, Xo, ..., X, "' Ber(0)(0<0<1) &35, 20X EHE
i

Hy 0= 90, H:0=06, (‘91 > 00) (812)
XS mp. MEZRDS. £T X = (X1, Xy, ..., X,,)| O
p.m.f. X

pX (x) = Hﬁff(l —)m (z= (11, 20, .., 1)) (8.13)

THZoNBDT
X n
Py (x) { } {91(1—9())} {1—91}
lo L = z; ¢ loge ——= % +nlo
gpgg(m) jzl J & (1—01)90 & 1—90
01(1 — 6y) e s e
EHB. 0, >0 LT-DT, ————~2>1ThHrAILIiERTHLE
(1 —61)6
b'e
X(x) > cpX(z) < lo {pel—(m)]>c’
p01( ) p@o( ) g p£<m>

<~ Zl‘j >’
j=1
CEEINZBIENTES. Lo THEKE o O mp. BEIX

1 (Z?:l z; > ")
do(x) =1 ~ (Z?Zl r; = c”) (8.14)
0 (E?Zl Ty < c”)

DD, 22Ty & %
a = Eg, [¢0(X)]
— Prgo{z X; > c”} +7Pr90{ZXj = c”} (8.15)
j=1 j=1

POEED. Y X, 0 =0, DL E TN Bino(n, o) 1ZHES DT,
(8.15) 1%

a= ) ( j ) 01— 60)" + 7 ( g ) 0 (1— 6

j=c’+1 J

bR S = e

i ( " >9g(1—90)”j <a< i ( " ) 0 (1 — 0"

j=c"+1 J j=c" J
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EALTEBEEDS. TNP6 ¢ ESIZEITTS. $5L41F

v:{w—gél(?>%u—awJL/(Z)@W1—%W%

TEDLHNS. O

8.3 MEMRST=EDEHAE
Xr A REAZER L U, X = (X1, Xs, ..., X,)T ~PE"(0 €0 CRY &
T3, MEBB ¢ X0 o [0, 1] KXo TEEIMESRIE, UTD LS
WCEEDIENDD. HAFHE S X" — R EEH c WEELT
S(x) < c= dx) =

1
S(x)>c=¢(x)=0

L%, ZOEHE, S(X) DI L HEMEMFRLIERZ LIZT 5.

X = (X1, Xy, ..., X)) ~ Pg" (0 € © CRY) &5, 72720,
PE" IZR" EOMERHETHS. PY" IXFAK p.df pf(x) 2bD&T
5. F7z, BEZER O X 6y & Oy iItndElEInzeT s TRbb
OUO=0,00N0,=0,00#£3, 0,43 ThH5.

8.3.1 AELLWREMETE
EFE 8.7. MEME
H0:0€®0 VS. H1:9€@1

ZWET 720D BEHREMETE (likelihood ratio statistic=l.r. #izt
) &

SUPgco, Pg((X )
SUPgeo pg((X)
THZOoNE., ZDOL ZIEDER C BFIEL T Hy DEHIEH

ANX) =

W={xeX" \Nx) <C}

THZ 6N 2HE % LEMRE (likelihood ratio test=lr.t.) &\W5.
Ay oX 2

1 (xeW)

0 (xgW)

LiRs.
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SR 8.8. O(X) A RFMZEM © T 0 DEREAHEERYL U, 0,(X) %K
22Ml% Q) IZHIR Lz ED O O LittEELT5. Z0LE

P (%)

N = )

ERHTES.

EXE 8.9. X ~PJ"(0*cOCRY) &5, © DIRIL%E d, Oy DIRILE
T(T<d) ZL/, 0, ::@\@0 95, MEME

Hy: 000y vs. H :0"€06,
2SS RERERERE MNX) 295, 2O E Hy Db & TRD
% 0 3D,
_210g )‘(X) ~ Xir
DERALT 5.
Proof. ffi 12.4 OEM 12.12 Tt % 52 5. O
FRE 8.10. EH 8.9 DFERE W5 & A H ke D FRIH X
W ={x eX" —2log\(x) > X7_, o}

THROoND. 272U x5, BWHHE d—r @ x* 245D LI 100 x a%
RTH5. ULihio T, METFH Z1Z

b A O

8.3.2 RIATWE
7340 P @ p.d.f./pmf. % py &EEFE VWL E, 2 aTEH%E
29 (z) := Vglog pg(x)

s 22U Vo= (20 O pz x py o
CETE Ve TN 00, 90,7 T 00, ' 0

MR ERHIZAOE 2T
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Y5, EBIE X = 2 \THT 5 AT 7 B EBE U, (x) D10 25 H
LIEEHMNTNDE L E, 0) IZFEORBTRWILE2RBTLHI LIRS,

O, [HHFEE 0L SHENTWS ] 2ERMTS. X = (X1, Xo, ..., X))
I VRLERET S, THE X OFK p.df/pmf 1k

= Hpe z
j=1

B, ZDZ s, IR Hy: 0 =0, (29 2 A7

n

Voo logpg (X) =) £a, (X))

DI TEBHTELZLNbNB. ZIT, fy, RO EDDF— RT3
27 CTH D, RIS Hy O & T, Eg, o, (X;)] = 04(j =
1,2,...,n) TH5. LEAoT, dOMIREH 4.24 55, BIEH H,
Db

% Z to, (Xj) ~ Ng(0a4, F(60))  (n — o0)

LiR5. L

ol

F(8y) = Eq, [, (X1) g, (X1)T]

’C‘Z@%.J:O’C,Sn:zz en( ;) EBE,
%s,j FB80)S, > \3(a) = Ho %54 (8.16)

35, 12770, X% (o) IZABE d O x ARESAD Eflla 5iTH 5. (8.16)
THZONBMEAAEZ RAATRE L\ 5.

WRIZ, EERERFIIN T B AT T7HRERTEZEHR L XS5, — Btz
e Z e, 9 %

—{6=1(61,6,) eR%; 6, €R", 0, =0, }

CERBEIND LTS, 2L, 0<r<d THDH. ZOHENRIEEHET
A3 7B

ol o T

to= (Lo.1, Lg,2)
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YRET B, Hy Db D 0 DRFHEER O] = (00,1, 0,) [FHET
A

Z 650,1 (X]) = O’"
j=1

A2, 2D s
n .T n .
Z lg, (Xj) = ( Z (g, )
j=1 J=1

YERETES. LENoT, (8.16) 1

(. (Xj)>T<f%l)2’2(il fs,, (X)) > b, (@)

&%, 22T, dxd OEMNIITH A TH LT, (A, AT D
(A1) x (d—r) DET T8y 211 Th 5.

8.3.3 Wald ®RE
0 %7 VETLVOREEEL L, 0, % RIEES H, DH L TOEL
Hrege Uiz &, IR H) Db LT
n(é\— é\o)TFgO (é\— 50) > XZ_T(O[) = HO %%f&ﬂ

LI BHMESA%E Wald RE £\ 5.

8.4 MED—IRExEME
8.4.1 HFALEL

n €N & [/, X %*%$%Fﬁﬁtjé X = (Xl, XQ, ey Xn) 7%:7‘:/&
LEARE L, ZDFE p.df./pmf. % pf &35, 27ZL, 0 O©CR
THD. LFTI, A {x e X pf(z) >0} 1F 0 ITHAFE L & ARE
5.

E8I1I1L. BB U: X" —w RPBPH-T,0< 0 BEEDH, 0 O
LT
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X U(z) ODBEETH Y, U(x) ICBEUTHFAEINTHSL L &, Thbb, T
BO Ve, 2 € XM 1T LT
~ _ pp(z) _ ppr (@)
Vi) <U@) = xg) = 0X(@)
WD LD E &, {pg; 0 € O} 13 U 2B L T B#FFILELE (monotone like-
lihood ratio=m.l.r.) ZF2& W5, U IZEAL THWEKOHFTH 5 &
U IWCHELTHRWEKRTORFALELLZFHEODE WS,

EXE 8.12. A X0 EOMERZEI X1, Xy, ..., X, 1FHEBEL Al
po(z) = h(x) exp{ A(0)T (z) — KV(Q)}HX(x)
MHEDTVRLERE TS, 7277L,06 e ©CRT,A: 6 —

0,00), T : X — [0,00),KY : © — [0,00) THD. THIT

% 0 ORFIEMBIE L U, Ux) = Y77 T(x)) (x = (21, 22y ., ) &
B 20 E X = (X1, X, ..., X)) OFKF p.df./pm.f. DN
{pF;0 €0} 1Z U L THFARELLZRD.

Proof. ¥73

n n

Hpg ) (Hh:l:j >exp{ H)ZT(xj)—nKv(H)}

Jj=1

LHFIFLHZ 2: EETS.0<0 & TBHL
E;Eg = exp{—n{KV(Q’) - KV(Q)}} exp{ (A(Q') — A(Q)) ZT(IJ)}

LA AXHEFEIMEBELTWBDT, A0)—-AW) >0 Thd. Lo
T, pp () /pf () 1& Y0 T(x)) \CBIL CHEFABMTH B Z L b5
DT, EHOFRIIR I N O

EIE 8.13. MERARZ bV X = (Xy, Xy, ..., X)) ODFAF p.df/pm.f %
pr(x) (0 €© CR) &3 5. DK {p; 6 € O} 13 U IZBIU THRWEL
THHARELEZHOETS. 0, €0 ZEDT,0)=0N (-0, 6] &T
5. MEME

Hy:0€0y vs. Hy:0€0)\06
T 2 HEEKE o (0 < a< 1) OERR

Thb.
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Proof. / € ©\ 0y £ 5. £7, MEE
H0:9:90 VS. HI:@:9/

E 2D, ZOGE, WERG Hy & ARS H) 12 HI2H#li7o T,
EH 84 XD

1 (p¥(x) > copif (¢))
() =19 7  (py(x) = copy (x))
0 (pyf () < copX ()

WSEEKE o O mp. METHS. 7272L,¢p & 7 1&

EGO [QS*(X)} =

ERDBEDIIEDONEHRTHS. EM S, TRNTEIR T D B NEE
BMr: R — RPFHELT

o) )
LEITL oLk
pgf(af:) C T T C T e
oX () >c & 7(U(®)) >0 & Uz) > 7 )

RESIT 5. £, LORMEEGR > % = ¥ < L LTHHRD D, =
Z_VC“CI:T_1<C[)> & Yo =7 Bl

(U(z) > ¢)
¢"(x)=q v (Ulx)=0c)
0 (Uz)<c)

CRETES. I51Z

o = E90 [QS*(X)}
= Prg, (P > copy ) + 70Pra, (pyr = copy’)
= Pry, (U(X) > c) + ~Prg, (U(X) = c)

Mo, c &yl O ITOMMEIFET 2. Thbb, 0 IZIXEERTHS. L
MNoT, HoLW]D 0 €0\ O IThT 5HEMHE

Hy:0=0y, vs. H :0=0¢

WXL T, MEBEE o X mp. MEL D, ThbE, [LEOMRERE ¢
W2 LT

Eg [¢(X)] < a = Eg[¢"(X)] > Ep[o(X)] (0" € ©\ 60)
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N AIRVASS
PLEDZ 2RSS, TRTD e, ithfLT

Eo[¢7(X)] < (8.17)

DD NDZ & AR, EHOFRIFFHI NG, 22T, 0 € 0\ {0}
Wz LT

a(0') == Eg [¢"(X)] (8.18)
<. REMHE
H()Z@:QI VS. H119:90

29 B B EOKHEE (0) D m.p. ME X

N L (P () > o (@)
d@)=4q 7 (p(z)=2py(z))
0 (p(z) <pi(x))

THEZONBZEWEM L oMb, 12720, ¢ & 7 &

Eo [¢(X)] = a(0)
ERBEIITEDZ. X 51T, THIE

B 1 (Ux)>{)
d={ 7 (U()="c)
0 (U(z) < )

LERTIENTES. 2L, d=71T) THB. ¢ DEDAMS
a(0) = Eg[¢(X)] = Pro(U(X) > ¢) +3Pre (U(X) =) (8.19)
DN L TWB. — 1, (8.18) 16
a(0) = Eg [¢"(X)] = Pro (U(X) > ¢) +vPrg (U(X) =¢)  (8.20)

DIEIL L TWA. (8.19) & (8.20) 2T 5 &

Yl LA ENBIENTES. LENST, ¢(X) =¢"(X) THS.
£, af) = o(x) BmAMERERBEZEZ D L

Eg/ [gb(Xﬂ = Eg/ [04(0,)} = a(Q')
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THEP 0, MER ¢ I$HEFE
H0:9:9/ VS. H1:9:90

DHEEAKYE o(0) METH 5. REE ¢ 132 OMERMBEIZNT 2 m.p.
METHDI L L (8.18) 5, V0 € Oy \ {0} XL T

o = Ey, [¢"(X)] = Ey, [g(X)] > Eg, [0(X)] = a(0') = Eg [¢*(X)]

WIRALT 2 Z e Wb ns. BLENPS (8.17) HHERTE /. M LD
5, V0 € Oy 12X LT

Es[¢0"(X)] <

DD DD T, ¢* IFARKE o DRTE LS. X517, FEOEEK
o DIMEL VO €O\ O 12X LT

Ey[¢"(X)] > Eg[o(X)]

LB ENREZDT, MREBB ¢* X ump. METH S Z LARYE
7= O

5 8.14. X1, Xa, ..., X < Ber(0)(0<0<1) 235. 6,€(0,1) %
&€ LT, M R

Hy - g < 90 vs. Hi: 0 > 90 (821)
T HEREKE (0 < a< 1) O ump. MEZKDLD. X =
(Xl, XQ, cey Xn) @Iﬁjﬁ lef =8
P (x) = 6Xi=1%i (1 — )"~ 2i= % H Ig0,13(x;) (x = (z1, T2, .., Tp)

THDEho

P (x )—exp{nlogl— —i—Zx]log( )}H]l{()l} ;)

CEEEELDT, 1 BRI GIRT
0
A(9) = IOg(l—O)

T 0 OMWEIRTOREFAMIMBERTH S, Lizhi->T, € 812 75
Ux) == 30 oy ICBIL THRWEIKCOMBRIEILERD. Ldt>T,
MERE (8.21) I2BWT, AEKME o @ um.p. MENFIEL
1 (> j=1 75 > )
¢ (z) =4 >z =)
0 (> 75 <c)
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A ump. MREL LS. 72720, c & ~ 1

o = E90 [¢*(X)]
MOELLEHMTHS. O

Bl 8.15. X1, Xo, ..., X, "~ N(0,0) (0 <0 <o00) £ 5. 6 € (0, 00)

Z[EE LT, MUERME

Hy 0 < 90 vs. Hi: 0 > 90 (822)

WX THEREKE (0 < a < 1) ® ump. MEZKDEDS. X =

1 \" 1 &

X 2

Py (x) = ( ) exp{—— x} (x = (21, T2, ..., Ty)
V27l 20 o !

THoh o, 1 BHEBEEBEID AR T

L
20

X 0 OFRWEIRTOHFAIMERTH L. Lizh>T, EH 8.12 5
Uz) = >0 o] KU THOWERTORHFRELZRD. Lo T,
e ME (8.22) IZHEWT, ARKEE o @ um.p. MEIELEL

1 (> x5 > c)
no 9

*(x) =14 7 (Zj:l Ty = 9)
0 (TLt<o

A(f) =

M ump. MRELRS. 72720, c & ~ 1

o = EGO [¢*(X)]

MOELDEHRTHD.

8.4.2 NRIRE

i 8.4.1 TIX, 1 IRGCORED K HIMEREB N T, wm.p. MIE DAL
TEBGENH DI 2R U, UL, IO FEIX IR E I
HUTIHEHATERY. 22T, MfilEMECHEIZEWT, HAR LA
bNBRESHRDIEL DD DM S ZEAT 5.

9, fHRHEATHALS.
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5 8.16. ;* e R &L, X ~ N(p, 1) &9 5. Bl X 2HESWT, &
K¥E o (0 < a < 1) ORERME

Hy: p=0 vs. Hy:pu#0 (8.23)
EEZD.
um.p. MEPFELRNWI 2R L LS. 2070, 1y € R\ {0}
Z 8 E U T, MUERE
Hy: p=0 vs. Hy:p=y

2HEZ 5. RGN VAR A TH B DT, EH 8.4 ZHWT m.p.
MENHERTEL I LITHERTS. 1y >0 DEEIZIX

)1 (X > )
@@‘{o (X <o)
% mp. BELHS. 7L, ¢ BE o[d(X)] = a 243 &5 ICED
T2EBTHSB. — 1, 11 <0 DFAHITIX

1 (X < =)
¢2($):{0 (XZ—C/)

W mp. MEELZRS. ump. MEINXE ARSI Hy 0 p= py WXL
THEFRHZ mp. METHRITNIERSZW. ULBL, i1 >0& uy <0 D
AT, mp. MEDIEAEL LD T, ump. MEIFFELRNWI LN
binbd.

eI (8.23) I2H\WT, HARLRMIEREIX

RN
%m‘{o (x| <0

Thd. 72120, c BEo[d3(X)] = a AT IIICEDLEHTH
5. ZOMERBIL, U N TED S RRMEDHEDH T mp. L2
Nohs. O

E&E 8.17. O ZRIZEME L, 09,0, C O 150y £ 0,0, # 0, 0N
O, =0,0=0,U0, 2A7=TLT5. KK IcO IZNTBHEKIE
a(0<a< 1) OREME

Hy:0€0y vs. Hy:0€06,

EHEZD. I, X 2R 0 ORERD AP SBIE 3§ 5. ARKYE
a DHEB ¢ 1% FR(unbiased) TH % & 1%

Bo(0) =Eg[p(X)] > (VO € 0Oy)
MO DZ L THS.
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EF 8.18. E# 817 OREZMET 5. ARAKUE o DAFEIREDHED
HC, TRTONARGFHIZ DWW TN 2 & KIZT 2 EBEE o 27
ETNIE, ¢of 2 —KRRBHFRIRTE (uniformly most powerful unbiased
=um.p.w.) EWD. TRbOE AREKE o DEEDAEMRERE ¢ 125
LT

By (0) 2 Bs(B) (V0 € ©1)
BHD DI ETHS.

EH 8.19. ARKYE (0 < a < 1) OMEMBEIZH VT, um.p. BEIF
wm.pu RETH 5.

Proof. 7% 8.17 D EZHEL T, ftHZ 52 5. HEUKE o © um.p.
MEREE ¢+ L BL. THE

Eo[¢"(X)] <a (0 € ©9)

THd.
WX, o(x) =a REMEEBEERAS. 5L
Es[6(X)] =Esla] =a  (§cO)
THDHZehbhrd. —H, ¢* 1T ump. MEREEKLDT

Eo[¢"(X)] > Eg[¢(X)] = (0 €0,)

TH5. LD oT, ¢" WAMRRETHS. ¢* I ump. DT, HEK
o ODIEEOMERB ¢ I LT

By (0) = Bs(0) (V0 € O4)
MEALT 5. UL7zDo T, ¢ & umpu MRETH 5. O

EIE 8.20. HAZER] X" EOMEREHIY] X, X, ..., X, (XFeBFU A

po(z) = h(x) exp{A(Q)T(a:) — KV(Q)}HX(x)

MOEDT VY RLERET S, 7272L,0 e ©CRT,A: 6 —
[0,00), T: X — [0,0), KY: © — [0, 00) TH5. 61,60, € 0,06, <
Oy 1ZXF LT,

Oy = O N0, 0,
e, HRKHE o (0 < a < 1) OB

H0:9€@0 VS. Hlee@\@o
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%%ié é%ﬂ:,m:(acl,xg, ,In),X:(Xl,XQ, ,Xn> tj:3<
B ¢* %=

1 (Cr Tlay) < ey R7243 Y00 T(x;) > )
o (x) =< (Z?:l T(wj) =ct 70 Y70 T(x)) = )

0 (Z DMDGE)

TEDE E, MERB ¢ X umpu MEELRS. 72720, 7, c1, & 1
Eo,[0"(X)] =a(j=1,2) ®OEXZEHRTH 5.

Proof. [t (1975, pp.107-108) TIXFEHHIZEAM T LT W5, Lehmann-
Romano (2022, pp.126-128) 2 &9 5 Z &. O

8.5 Z&ELLE L FDR

8.6 XMEHEEDEZAA

X=(X,Xy,..., X)) ~P{"0€eOCR) 95 . 0<a<l%
EET 5. B0 ITHAFE L WK [L(X), U(X)] CO V0 e izt
LT

Prg{L(X) <h< U(X)} >1—« (8.24)

EHlcd e EXM LX), UX)] = EREEK (1 — o) D 0 DEERME
(confidence interval) £\W5 . L(X), U(X) % {838FR 5% (confident limits)
WS, K o & LT 0.05 001,01 FEXHAWSNDS. (8.24) DEEFRRK
&, 722 Z0F 100 MOEBEE2FESE S & 100a BIFEE IZEHEXME
BHORE O IZEEFNRNVWEEZ S,

Bl 8.21. X1, Xo, ..., Xp " N, 02) £33, 2FELOER T o?(0>
0) DIERFBEMTHS. ZOLSEAFIX, =n' Y7 X; 1

2
X, ~ N(e, U—)
n

Sp(X) = M ~ N(0, 1)

g

ERBH. 2D LD
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EeLit s ) 8.7. AWK DRERIR

L7025, ZIZT 240 ZREMEERIAM N(O, 1) O _E1100(0/2)% ME D &
l-—a= Prﬂ{_za/Z < S@(-X) < Za/Z}

= Pr@{yn - Za/2 < 0 < 7n + i204/2
n

o }
Vn Vn
AT bbb, Lizh-T

[L(X), U(X)] = {7,1 - %zm, X, + %zm]
TEFRE (1 —a) © 0 DEEKE L %5, O

8.7 (EFHEXEDEAIE

8.7.1 MREANDRER
OCR&L,0c0 ZWAL AR X e RMIZHDE, MuEiE

Hy:0=0, vs. Hy:0#80,

2FERD. BRAKE (0 < a< 1) DREDZEIEE A(f) c R 2BKL.
ThHH
Pro,{X € A(6p)} > 1—«a

DD >TWVWE. £ZTx e Alfy) % Oy ICEAL TS Z 2Tk o T
Clx)={0c0;xc A(f)} CR

MESND. —IT O(X) FEREREIZ RS & WS REHE RV, LA,
C(X) WiEfEXM e 422 & 12X

Pro{ e C(X)} >1—a

L7220 T, C(X) IMEHBE (1 —a) OEHEXHEEL LS.

iid.

Bl 8.22. X1, X, ..., X, ~ Ber(&) (O <0< 1) 95,0 € (0, 1) &
&€ U, Mo HE
Hy:0=00, Hi:0#0

19p % 0* LELRETHAOD, BOXRGL LOWMETI DRSS EZHAL 7=
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2FEZD. ZOMRERMBIZN Y S0 E e a1

[T 00 (1 00)
[ X0 (1= X,

(4 ”>XJ<1;1>

AX) =

Tn

_ 1
— 2log A(x) = 2nZ, log ) 2n(1 —z,) log <xi.
90 1 —90 ’

A S ) Tn:nflzyzlxj, x= (21,29, ...,7,) THBH. £oT

= N —_— _— < .
C(X) {9, anog( ; )+(1 Xn)log( — > <5 }

B, R UEEBRA LX), UX) 2Bickds 2 idTERwn. O

8.7.2 HREHE (pivotal quantity)
—IZ Q(X, 0) DD O IUKF LRV E & Q(X, 0) % HEEIE (pivotal
quantity) £\W5. TD & E
Pr9<a§Q(X, 0) < b) =1—-«

AT a, b ZEDT, a<Q(X,0)<b% OIZELTHMI I LITLD,
BHEMAE (1 — ) © 0 OIEHEXM

C(X)={0€6;a<Q(X,0)<b}
WEENG. B55A C(X) HVHAEX I 72 2 R — BRI 320,
5 F EFFXFEIC RN, FEXMEE UTHHATE 5.
5 8.23. X1, Xo, ..., X, "= Exp(0) (0> 0) £33, Tbb, pdf &

{ fe=0" (x> 0)

Po(t) =1 (Z DD E)

THAGNG. $5L2037" | X; BHMEK 2n O x* AEIZHEDS DT

Q(X, 0) =20 En: X;

J=1
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EeLit s ) 8.8. FLAREI & 27 3R

L. EoT S, ZHHE 2n D ) DAED LM 1000% e 2L

Pr9 (X%n,l—a/Q < Q(X7 9) < X%n,a/2> =l-«

YR BDT,
Xgn 1-a/2 X%n a/2 :|
L(X), U(X)| = 7 ) o
[ ( ) ( )] {223‘:1 Xj 223':1 Xj
EEHEARE (1 —a) @ 0 DEFEKEE 25, O

P 8.1, X1, Xo, ..., X, X Exp(6) (0 >0) D&, 2057 X; ~ x3,

sl kRt

8.8 EXRFRESEXE

ffi 8.4 1% [50, pp.62 — 67] ZAEH L 7=

8.9 EIZEME

EERIRE 8.1. MERZERM (O, A, Pr) ETERINIZMERE X, Xy, X3
ST A — 2R 0 (0 < 6 < 1) @ Bernoulli 7347 Ber(0) (2> T\ 5
&9 5. MuEtE
1 1
H029:§ VS. Hle#ﬁ

DHEMBEIZN LT, e R
3
Wi = {(x1, 22, 25) € S; Yz € {0, 3}}
=1

Wy = {(x1, 22, 25) € S5 Y _x; € {2, 3}}

i=1

EFEZD. 12720, S = {(x1, 22, 13); 1, € {0, 1} (i = 1,2, 3)} TH 5.
WESN W, Wy OV A X&RD K. T7205

PI’9:1/2((X1, XQ, Xg) c Rl) BJ:U‘ Pl’gzl/g((Xl, XQ, Xg) S Rg)

DIERTH 5.
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po(z) % Ber(f) ® p.an.f. £33, Borel 4 A C R3 IZH LT

Pro_1/2((X1, Xa, X3) € A) = Z pr/2(21)p1y2(22) p1j2 (23)

(z1,x2,23)EANS

EEDTWNWES.

EEMRE 8.2. Ve R & U, M MMEREE X & p.df.

- 1
{14 (z —0)2}

RO LT 5. (REUERE

po () (—o0 <z < )

IR Hy: 0 =0 vs. XNARGEH Hy: 0 =1
X WZEODWTHRET . ZORERMBIZR L T, A
W:={reR:1<z<3}

ZHEZDL. AFOMWIZEZ K. 72720, arctan2 = 1.107, arctan3 =
1.249, 7 = 3.1416 & UL CEHEE &.

(1) Fi53
/ po(z) dz
ZEHREE L.

(2) W TEXZZ2MEDY A X (2 1 DR OfER) o DEZ/NEEE 3
ik Tk &.

(3) W TEEBAMEDKRES 1B (727201, B L5 2 O D OMER)
% INBUER 3 AL E TR K.

(4) LEEE

Dz=0%s =185 HEERD .

(5) FEAX A(z) > 2 Z2ATHEZRDS I LITL D, B W TE
EHMEI (2) TRDz o ZEEKIEL T ZWEDH TERIRIME & 75
% Z & % Neyman-Pearson Offijgd % FH\\CAEAE &.

HBRIE 8.3, MHIHERERI] X, Xy, ..., Xig RIERAA N(u, 32)
MOEDT VY RLERET B, 72720, —0o < 1 < 00 T, 25 DHERE
BUIHERZER (Q, A, Pr) ECEBENEBD LTS,
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(1) A X6 = (1/16)(Xy + -+ + Xyi) OHIFHEE D EFHET 2
Zrizky, X DOl AR XK.
(2)a>0,b&2EHLL, Z=aX5+b & UI-EE, 7 OHMHIEHEEHR
DANZIRD X DITERH a, b ZED K.

(3) [ZHELREL 90% D p DIEHEX M % FERE &

HEBME 8.4, MR ZIS X1, Xy, X (FIEMREEN N(1, 3) 225
DIEADRKEZT 3 DTV AXLERE TS, IROIKFMREMEEE Z 5

Hy: p=0 vs. Hy:p=2

ZDEE DLTFOMWIZER XK.

(1) Hy & Hy \ZHAMRERPEERG» 25 Z &

(2) X3 =(1/3)(X1 + Xo+ X3) &3 5. X3 $ RS Hy: p=00%
ETEDEIREDIZR BN EEZ L. HHHEBREZ L.

(3) Ho DEH!IH %

C(t) = {(x1, w2, x3) € R®; w1 + @9 + 13 > 1}

Uz E Ct) WEREKE 0.1 OMEDENRICZRE L5112t 20k
DRED L.t BRD D L FITIZNEEE 3 & I AY &

(4) HE C(t) DM % NG Hy : p=2 OB L TROD K. 7272
U, BB O(x) = [*_(1/V2r)e 2 dt B&Tt 2V TRER X,
bbb, BARNREEFHEL R L.

EBMIRE 8.5. MERZEM (O, A, Pr) EOMERER X, Xo,. .., X, (T
THE U AR, SE E[X,] = p, 28 Var[X1] = 0% (0 < 0 < ), 4
IRFFDERE[(X, —p)Y =0t +1 252 FEDFH a L 0<p< 1T
SNUT, B () & 2(-) FENTN

| 22 > 1 22
r(a):/ mexp -5 dz, p:/()\/%exp -5 dz
a z\p

EALETEDETE. Z0eE LTFOEBWIZEZ K. 72720, Hubkk
e FLEEEAI 2 U THWT W, £72, (3), (4) 1388 () £7213 ()
HAWTRE.

(1)Y= (X; —p)? (i=1,2,...,n) DFH E)Y;] B LTHH Var[y;] %K
O &£

2) X =" Xi/n B ZDLE AEDOER e >0 126 LT

lim Pr(|X —pu| >¢€) =0
n—oo

AN A RVASRER R i ol
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(3) KD %R k.

(- < ot o

0'2 ——< < o? + L
Vol " =TT

(4) E¥3 p ZBEEL, ER o2 ERHIE TS5 Y =" Vi/n 295 Y O

FEHUE y (IZHED B 0? D 95% EMEHERBITER LR DE VD EDE

ZX. 72720, 95% I MEHEKE & 1%, X[H (5(@), u@)) T

lim Pr
n—oo

n—o0

lim Pr(é(?) <o’ < u(?)) > 0.95

Zii7zTHLDTH 5.
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