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B8E MEC(EMRKXME

% 8.1 fiCIHMEMEME DOV A L EZ %2 HHT 5. 5 8.2 fiT
X, IR IEAGR B AR B ThH b L & MEMEIEDREEH TH 5
Neyman-Pearson D%z iilHd 5. 2 8.3 HiTIX, MUEHEH & DE R
HAZZT S, 56 8.4 MiTRRkALMRE/ZEEz 5. # 8.6 HiTId,
XHHEEEDH Z 2T 5. 2 8.7 fiTlE, XHHEEEDRIEDNR
FK et DEGHHT 5.

8.1 IRERREDEAT

REEMI A %2 B A 1 2 BREBUZ DWW THRE U 72 & B NG D B Ak % A
WZEDWTHN S Z & Z{RERE hypothsis test £\ 5.
WE

X = (X1, Xo, ..., Xp)' ~ P (0" € © 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 (TR U THUE (test) $561 &\W5. Hy % JEERER (null hypothsis) &
W\, Hy % WI{RER (alternative hypothsis) £\ 5. Qg 77 © @O 1 DD
L6 S & E Hy %2 Bf{RER (simple hypothsis) £\ 5. %5 TR\
& H, % B&1R&% (composite hypothsis) &\ 5. SEZILAL T, (6,
ARG TH L] FeWwWH I edbd5b.

G (8.1) IZR LT, MFDO LD ITMES A2 EDLILNTES. X
OO EEZITRTOMHDOELEZ X(CRY) &RT. X" % 2 DOHXT
ZETIRVREEW & WeIllREIT 5. $bb W £9, We#£2 T
WUwe=X"22WnNWe¢=02 Ths. X OEBE%Z z LEN-L
&t AR

xeW = WG Hy 22U, Wikl Hy &2 8RI7,




EeLit s ) %8 WE L AEHEIK

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/

Thb. (8.1) %A THEBMEZIIME ¢ %2 BEKE o ODRE (level
atest) E\WVWD . DETHENKE o OME ¢ OHFT, 5 2 FDFR D OHER

1-Eo[p(X)] (0€6) (8.3)
0, ETR/NZT2T5202RDITHILE2HET. 7405
Eo[¢(X)] (0 €6y)
ARKIZTZ2HDTHS. ZOMERE 0 c 0, DEIE AT
B(6) = Eo[6(X)]  (8€6)

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

HH”TZTHEDTHS.

EF 8.2.

p(x) := sup Pry(T(X) > T(x)) = sup Eg [ (a),o0) (W (X))]
[N [ASCSN)

EBUE X =x 12T 5 P E(HIZ PE) 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

Pl’gO (ng(X) < Oé) = Pr90<F90 (—T(X)) S Oé) =«

p(x) = sup po(x) > p, ()

USICH)
ThHHNS
Pro, (p(X) < @) < Prg, (pg,(X) <) =«
Nond. LoT, CHOERIFFHI N, O

8.2 Neyman-Pearson MD7EIE

£9 mp BMEZKRDDHEBEANEIHEZRNS. IR TIE, D7~
DIZ X AR p.df pX(z) 2522 U Tz d T WL . MR
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) > cpif(x) < lo [p&(m)] > lo
p90( ) Cpé)l( ) 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"+ ( g ) 05 (1—0)"

j=c’+1 J

b S o = Qe

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)
TEZ565. 2O ETIEDOER C BEHAL 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
r(r<d) &9%. MEHHE

Hy 0" €0y vs. 0" cH :06, Z:@\@O
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}

THEZS55. 127U x5, FEHE d—r @ x*> 24D LMl 100 x a%
RTHB. ULIzdi> T, BEFH & 1%

b A O

8.3.2 RIATWE
7340 P @ p.d.f./pmf. % py EEFE VWL E, ZaTEH%E
20 (x) := Vglog pe(x)

s 22U Vo= (20 O\ pz x py o
CET e T 00, 90,7 T 00, ' 0

MR ERIZAOE 2T

Eo[lo (X)] =0
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EeLit s ) 8.3. MUEMAt EOEH 5k

Y. EBUE X — ¢ O 323 T EBOERE l, (2) B0 55 B
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, 2D S, IREIREE Hy: 0 =0y (232523 7B

v90 log Pg( (X) = Z €90 (XJ)

DB TEETELZLWDNSE. ZIT, lg, ROLODF—RITHT
BAATHBMCTHS. REGH Hy OB & T, Eg[lo, (X;)] =00 =
1,2,...,n) THB. LizhioT, FEIER 424 45 RERH H,
DE L

—= >0 Iy (X))~ Na(04 F(B)  (n— )

RS L

F(8o) = Eg, [la, (X1) Lo, (X1)7]

2
> 2a) = Hy #8H  (8.16)

2,d

‘]:(90)1 S Tay (X))

ETNIEEW, 72720, E(a) FEHE d D x BESMAO Bl o 5T
| - |o.a 1 RT @ Euclid /)VATHS. (8.16) THALNDIRETAN%
AATIRE &\ 5.
R, EEWMBRGUIN T 2 23 7 REHGEZEHL L5, itz
KL<, 6 &

={0=(6,,0,) €R% 0, €R", 0, =0,_,}

ERBEINBLT B 12770, 0<r<d THD. ZOHDENIHIGIET
237 B

oT oT oT
lg= 50,1:&9,2
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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, (@)

£72%. 22T, dxd DIEERFMTH A IZH LT, (A )y, AT O
(d—r)x(d- )@Wﬁu&-yn/&ﬁWw)a

8.3.3 Wald ®RE
0 %7 VETFLVOREEEL L, 0, 2 RIEES H, DL L TOEL
HEge Uiz &, IR H) Db LT
n(é\— é\o)TFgO (é\— 50) > XZ_T(O[) = HO %%f&ﬂ

LI AMESAE Wald BRE WD .

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, 727ZL,0€O©CR
THD. LFTR, A {x e X pf(z) >0} 1F 0 ITHAF LW & ARE
g5,

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,

B 8.12. FEAZEH X FOMERLEREI X, Xy, ..., X, (FFEBEL Al
po(z) = h(x) exp{A(Q)T(@) — KV(H)}IlX(x)

NOEDTVRLERETS, 7277L,0 e ©C RT,A: 0 —
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

EEIBLZ 2: WZHEETS. 0<0 235k
E}Eg - exp{—n{K(Q') — K(e)}} exp{ (A(®) — A(9)) ZT(xj)}

LA AFHEFEIMEBELTWBEDT, A0)—-AW) >0 Thd. Lo
T, pp () /pf () 1& Y0 T(x)) ICBIL CHFABMTH 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

Hoiee@o V.S. H1:966\90
R BT o (0 < o < 1) DR

Thb.
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Proof. / € ©\ 0y £ 5. £7, MEE
H0:6:90 V.S. H1:8:9'

E 25, ZOGE, WERG Hy ARG H 12 HICH#li7o T,
EH 84 XD

WSEEKE o O mp. METHS. 72720, ¢ & 7 1&

EGO [QS*(X)} =

ERDBEDIIEDONTEHRTHS. EM S, FRWVTEIR T O B NEE
MR — RPFHELT

CEIFL DL X
P ()
Py ()
DN 5. £72, EORMEERIE > % = & < ELTHEHRH D, &
Z_VC“CI:T_1<C[)> & Yo =7 Bl

>y < 7(U(x)) >c0 & Ulx) > 7 "(co)

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
DBoT, HHWD O €O\ O IZHT 5 HEfE

Hy:0=0, vs. H :0=0¢

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

Eg [¢(X)] < a = Eg[¢"(X)] > Ep[o(X)] (0" € ©\ 6y)
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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()ZQ:QI V.S. H1:9:90

295 B EKHEE (0) D m.p. ME X

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

THEZONBZEWEM 8L oMb, 12720, ¢ & 7 &

Eo [¢(X)] = a(0)
ERBEDITEDZ. X 5I1T, THIE

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

LERTIENTES. 2FL,d=771T) THB. ¢ DEDAMS
a(0) = Eg[¢(X)] = Pro(U(X) > ¢) +3Pre (U(X) =) (8.19)
DAL L TWB. — 1, (8.18) 16
a(0) = Ep [¢"(X)] = Pro (U(X) > ¢) +vPrg (U(X) =¢)  (8.20)

DIEIL L TWA. (8.19) & (8.20) 2 LbiKd % &

YA ENBIENTES. LENST, ¢(X)=¢"(X) THB.
£, af) = o(x) BmAMERERBEZEZ D L

Eg/ [gb(Xﬂ = Eg/ [04(0,)} = a(Q')
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THEP 0, MER ¢ I$HEFE
H()ZQ:QI V.S. H1:9:90

DEEAKE o(0)) METH 5. REE ¢ 13 2 OMERMEIZNT 2 m.p.
METHDI L L (8.18) 5, V0 € Oy \ {0} {ZH LT

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

WIRALT 2 Z e b5, BENPS (8.17) HHERTE 7. 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, MREBM ¢* 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:0<6, vs. H;:60>0, (8.21)
T HEREKE (0 < a<1) O ump. MEZKRKDLD. X =
(Xl, XQ, cey Xn) @Iﬁjﬁ lef =8
P (x) = 6Xi=1%i (1 — Q)= 2i= % H I50,13(x;) (x = (z1, T2, .., Tp)

THEho

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

HO . 0 S 90 V.S. Hl . 0 > 90 (822)

WX T HEREKE (0 < a < 1) ® ump. MEZKDED. 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,
MUEME (8.21) IZHEWT, ARKE 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

Hoy: p=0 vs. Hy:p#0 (8.23)
EERD.
um.p. MEPFEL BN L 2R L LS. TD72DIT, uy € R\ {0}
Z[EE LT, MUERME
Hy: p=0 vs. Hy:p=pm

#EZ5. MBS VAR A THHZ DT, €M 8.4 ZFHWT
m.p. MENEKTELZLITEETS. 11 >0 DFAITIE

)1 (X > /)
%@_{0 (X <)
Bomp. BEL S, £EL, ¢ RE[(X)] =a L5 &> ITED
EBTHE. —75, ju <0 DHEITIE
[ (X < —¢)
gb?(l’)_{ O (XZ_C,)

X mp. MELRS. ump. MEIXE ARG Hy : = pq 1T U
THERFIZ mp. METHRITNIEZR SR, U2, iy >0% 4y <0 D
HBAETIE, mp. MEDIENRELZDT, ump. MEFIFELRNZ &N
birbd.

MOERME 8.22 1I2H W T, HAR LT AT

RN
¢3<x)‘{o (x| <0

Thd. 72120, c BE[d3(X)] = a AT IIICEDEHTH
5. ZOMERBIX, LT TED 5 MEREDKEDH T mp. £7nd I
Nhird. O

EFE 8.17. O ZRHZEMEL L, 01,0, C O 10, # 0,0, =0,0,N
O =0,0=0,U0y AT LT D RO ec O ITNTDHBKE
a(0 < a<1) OMERE

H0:9€@1 V.S. H1:9661

EEZD. IoIT, X 2R 0 OREFSHE» SBIIE T 5. AREKYE
a DMEBEE ¢ 1& FR(unbiased) TH 5 & 1%

Bs(0) =Eg[o(X)] >a (Vo€ O)
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)

Thb. N
WX, ¢(r) ==a REMEEBEEAD. $5HL
Es[6(X)] =Es[a] =a  (§€O)
THDHZehbhrd. —H, ¢* 1T ump. MEREEKLDT

Eo[¢"(X)] > Eg[¢(B)] =« (0 €©1)

TH5. LD oT, ¢" WAMRRETHS. ¢* I ump. DT, HEK
o ODIEEOMERB ¢ 12 LT

By-(0) = Bs(B) (V0 € ©1)
MHEANLT B, ULzDoT, ¢ Id umpu METH 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

H0:9690 V.S. H1966\60
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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) &\ 5. L(X), U(X) % {8F8FR 5 (confident limit)
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

L7805, ZIT 2y ZEYMEIER A N(O, 1) @ LM 100(a/2)% M & &
5&

1—a= Prg{—Za/Q < Sg(X) < ZQ/Q}

— o e g
=P Xn__a <9<Xn =<«
”{ V=t ‘*wf”}

B ENDINE. UT=RoT

[L(X), U(X)] = {YH . %za/g, X, + %za/g}

EEAE (1 —a) © 0 OEEKEE 5. 0

8.7 ERXEDIEE
8.7.1 MEAADRKEL
OCR YL, O M5 . B
Hy: 0 =0, H 00,

FEAD. ATAE (0 < a< 1) OREDSEIRE AGy) LB, T4
bb
Preo{X € A(@O)} >1—a

DD >TWVWD, ZZTX € A(ly) % 0y \ICBHL TS Z i2&>T
C(X)={0ecO;zc A(0)}

NESNS. —fRIZ O(X) IHEREKFIZ L5 &0 REEE 2R V. C(X)
DAHEGEE X ] & A duiE

Pro{f € A()} >1-a

L7BDT, C(X) IMEHEBE (1 — o) OEBERHE 05,

5 8.22. X1, Xo, ..., X, "~ Ber(0)(0<0<1) £35.0,€(0,1) &
[EE U, e s
H0:9:90, H1:07é90

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

Pl’g (X%n,l—a/Q S Q(X7 0) S X%ma/Q) =1—«

5D T,
2 2
X2n,1-a/2 X2n, /2 ]
L(X), U(X)| = D ; D
[< ) ( >] {223'1)@ 2Zj:1Xj
SRS (1 — o) 0 OIEEKE L 7 5. .

ii.d.

1 8.1. X1, Xo, oo, X, ™~ EXP(Q) (9 > 0) 0)8%, 292?:1 Xj ~ X%n
bR,

8.8 ERIERESZEM

ffi 8.4 1% [50, pp.62 — 67] ZfEHA L 7=.

8.9 EHIEME

HEME 8.1. MERZEM (O, A, Pr) ETERI NMEREH X, Xy, X3
A7 R — 2R 0 (0 < 6 < 1) @ Benoulli 7234F Ber(0) (2> T3 &
5. BOERE , )

H()I 925 VS Hli 97&5

DHERBIZN LT, e

Wi = {(z1, 22, 23) € S5 Y ;€ {0, 3}}

i=1

Wy = {(z1, z2, z3) € S; ia:z € {2, 3}}
i=1
EFEZD. 12720, S = {(x1, 22, 13); 7, € {0, 1} (i = 1,2, 3)} TH 5.
MEHRX W, Wy, DY A4 X2k & T70bbH
Prgzl/g((Xl, XQ, Xg) - Rl) EB::]:U Prgzl/z((Xl, XQ, Xg) & Rz)
DHERTH 5.
po(z) % Ber(6) ® p.m.f. £33, Borel 4 A CR3 12/ LT

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

(z1,x2,23)€EANS

EEDTWNWES.
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HLRIRE 8.2. 0 e R & U, i MR X I p.df.

1
Polt) = T =)

2RO LT 5. REME RS

(—o0 < & < 0)

IR Hy: 0 =0 vs. XA Hp: 0 =1
X ITEOKMET 5. ZoMERMEIZ LT, Z|HIK
Wi={zxeR:1<z<3}

#EZD. LROBWIZEZ L. 7272L, arctan2 = 1.107, arctan3 =
1.249, 7 = 3.1416 & UL CEEE &.

(1) Fi57
/ po(x) dx
ZEAEE L.

(2) W TEXZMEDY A X (5 1 FDD OfER) o DfEZ/NIEE 3
AENC TP

(3) W TEED2MEDHRHIT 1— 8 (55 1 DR OMER) % /NS 3 11
ETKRD K.

(4) JLEEEH

Dz=0%s =185 MHERD .

(5) AEX A(z) >2 2ALTHEZ KDL LIZED, W THEAL B
(1) THERAONTz o ZARKELTEMEDH TRBIMREL LB I L
% Neyman-Peason DOffidd % W\ CIEIAE K.

MOEDT VY RLERET B, 72720, —0o < 1 < 00 T, 25 DHERE
BdHERZ2[ (Q, A, Pr) ECEHINAZLDET S,

(1) BEASEYS X6 = (1/16)(X1 + -+ + Xi) DHIRHE L HEEFIHE T 2
Zrizky, X DOl AR XK.

(2)a>0,b0&ERMEL, Z=aX15+b L ULIzE &, Z DD EEHEER
DRI K DIZE a, b 2D K.

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

BB 8.3, MR EES X1, Xy, ..., Xig EEBDA N(u, 3°)
hY
1
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EeLit s ) 8.9. HHEME

SEBRIE 8.4. MG RERESI X1, Xo, Xy IZIEBEHEN N(y, 3) 705
DEADKEE 3DV XLERLT S, ROEHBERE LB R 5

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

DL E UTROMWIZEZ &.

(1) Hy & Hy 3ZHMREG P EENREG» 2 E A L.

(2) X3=(1/3)(X1 + Xo+ X3) &3 5. X3 $ R Hy: p=00%
ETEDEIBRIDITREN2EA L. BHHHHBRRE Z L.

(3) Hy DEHIH %

C(t) = {(w1, w2, x3) € R w1 + w2 + w3 > t}

Y UL E, O) BWEBKIE 0.1 OREDERRIZAE LSt 20L
DED L.t BRD B L TN 3 MR TIB AR L.

(4) EHNIK C(t) ORI Z NG Hy : p=2 DB ETRD K. 7272
U, R IZBIE O (2) = [*_(1/V2m)e 2 dt BEU t ZHWTREE L.
Thabb, BARNZEEZFELRS L K.

SEBRIRE 8.5. MERZEM (O, A, Pr) LOMERER X\, Xy,..., X, (FMOL
TH U AR, S E[X,] = p, 28 Var[X1] = 0% (0 < 0 < ), 4
HDERE(X, —p) =0t +1 235 TEOFEHa L 0<p<1iZ
SUT, B8 r(-) & 2(0) BFNEH

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

EALTEDETEH. Z0eE LTFOEBWIIEZ K. 2720, Hubkk
BB L CTHWT LW, £72, (3), (4) 3B () 721 r(+)
ZHWTRY.

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

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

lim Pr(|X —p[ >¢) =0

MDD Z & &2RE.
(3) IR Z KD &

o L (X1 —p)* 4+ (X — p)? 2, L
(” Vi S " =T

(4) FH 0 BBERL DB 0 BARETE. V=50 Vi/n £35. 7V @
EHUE 5 12D 98 0 O 95% ELMEHEXETER R DZVO L DL

lim Pr
n—oo
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AL U, 95% SEAMEREXE & &, K (07), u(y)) T
lim Pr (E(?) <o’ < u(?)) > 0.95

n—oo

723 HDTHD.
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