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BOE  MaTBUHEAER DR A&

Z OETIHFEF MR O A DN TR RS . 5 5.1 fiTlk, HetH
W E R CE B R 2 R SHEHNE T VR 5. 5.2 #iTI, #i
T FHEHIER i 28— I sl A TR 9 2 et TR S B A 2 i B 02
5.

5.1 RETHEREBHET IV

X ZifgEzER e U, B(X) % X EO Borel 84K 235, T72bb,
(X, B(X)) 1&AHIZEHTH 5.

WE, Xy, Xo, .., X, IRHERZEM (Q, A, Pr) RO X ERERER? &
T3, X610, X = (X1, Xy, ..., Xp,)" 2ELZ T2, A4
X=R‘(deN)EFTh5.

COMETIE X, Xy, ..., X, WHVFA—DRMHIIHSEDET 5.
ZDEIBREGE, X1, Xo, ..., X, B TVYLEKR LR, £/, X0 =
XxXx---xX % BRERF LIFER

n7
AHIZER (X, B(X)) LOMERHE P %

P(B):=Pr(X, € B) (B e€B(X))

TEHRTH. MELH X ITE-oTHFEIN X LOWERP 2 X; O
DHEMERIIFHELE LN LD B) v, X ~ P EXRGETEHI L
295 X5, X ONf%E PO £k PX b ELSZRIZT S L
MoT, B eBX)(j=1,2,...,n) T LT

PE*(By x By x -+ X B,) =Pr(X € By x By X -+ x B,)

&% 3

B AREZ G R/IND o hIkE

2HERARL, HERAR T N )L, HERITHI DM R ERZR L NS,

3Z D PO ZHHERNAEREND L. 405, PO I P O n HOREDHE
BRI > TWA,
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EE 5.1, Be BX) 2/ LT, Pr(X, € B) ¥ BV & &
Pr(X, € B) = Pr({w € O Xi(w) € B})
DERTH 5. O

RGN 7 70 —F T, BT — R 2 ERT E2ANX L% KRBT
LML P IZEHITH 0, HEREFE X OoMmimil RS ziiRs. —
H, METHERIO 7 a —F TR T — 2 2 KT B A W= A L %K
Bg 2 HERWE P IXBHF ICIERIMTH Y, BHlT—X X 12HDOWT
RHOMERRE P 2[EET 52 &2 HIET. MatHERITMERRN 7 7
O—FOWHEEEZS.

REHHERI D& 2 HIFMMEINER E WO a2 ER AL TON
3. 0X1, Xy, Xy NP 2T B 2T, P TR EERT S
HOBENT L L ThbE, X = (X),..., X,) ~ (P)”" TH5.
KREHHOHER] T I T — X 2B T 2 A h = X L% RKE T 5 RE DR
fi P* BT — 2 oRET L2 HME T 5. (X, B(X)) LR
DIERDEED S BDONMEET DIZE < OWNHEEZ LS DT, k& 7
HHERDAADWEYREF D 2RET D, ZOMERIHHEDOREDEE D %
PrENZLE ZOPEBENETIL VWS, TUT, HOMRNE
P BBUE LRGN E TV P IS ENS & Z OB TIRE " 5.

SO ET VORERIIDLES 0 DEE I THATFITN
LUIETD. THhbE, RATEASREMHMEIWET IV E DRIGTH 5
B

O30 —PyeP
ZRESTE. INEREHNETILO B8 2 W, 0 2B/,
DEHR O % BR VS, ZUTHEHOHELM P IZxIEd 2 H 5K
0 c© DEECTHEINETS. 2D 2 EORBE WS ZLIZT 5.
ERAYPX>
P* = Py-

ThHhbd. bHAA O €O TlEH5H, EORE 0 1XENEFICIZRIT
H5. UrhoT, MEHHRITIXRIMOED R 0 2817 —&% X
WOEETEZEHNHKT L35,

b2 A, HOMWRS A P BHE LU ZMEINE T VIZEENRWI L2 E L7
HERDLDHD. LU, BIAHNE T VICEODERE NV, L0 EERER
BBREL R ZDT, ZOHBBEMRTIEE D EANARZEEEZEZTWS.

SZDEBNED &S B ER OV ERFNIERT DI LIETES. LirL, i
BOHDEE D DEMIZAHZ VNS Z LIZR ), BRI EEIZREDT, K
REUEBEREIBLTHE I8 &S,

6 e T, —EMBHET S LITRD.

TIREIHORR Y T 13, EOREK 0F OEEE HIEE T2 &0, HOMRIE L FA%0

AHZ AL SEREINDFROBH X, 28T — 2 X (2HESWTTHlds e
ZHEIZL TV, HEHHOBIRTE T I, HiEtHE 7L OB EDHR TR 72 5.
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SO 17 5.1, MERISEER & KEMCE 7

RITHEHNE T VDR TH RO EANLREARBET VEERT 5.

EFE 5.2. MAWET N P = {Py; 0 € 0} 7 ERIREE T )L (regular
parametric model) TH 5 & 1%, IRDEMFE2 AT L EE2 V.

(1) BR#ZEf © 13 AMRYOE Buclid 2/ RY © TEW] HOEETH
5. 721ZLdeNTHD.

(2) 5B
O30 PycP

Z Eon»l TH5S.

M (2) ZRBULDEAIME 2 WS . IERIRECE 7L % I /e 7L
WS ZeEHS.
SO ZDHBHRTIFROFMERET 5.

(3) Vo, 6, € © (K LT
(91 7é 92 = Pgl 7é P92
MY

TRDLbRELE 5 A5 EHRIFEHNTH L. 0 K5 mEIL% BT EE
(identifiable) TH B &\ 5.

SEE 5.3 EH 5.2 IFHFHNTIXTIZSBRRELTH 5. BFAMNT K 0 &
RRHE TIVDE T DWW T Bickel et al. (1993, pp.11-13) 2 & D
Z.

EE 5.4, REHEZER © BWARIGETIEARWE S BN ET LEZE R 5
CLLHEETHD. O BEBRIUGLOMEITET VDI L% [V NF A
MUy o - BTV EHEIHETIRIEHIIZIFATNS ZEDE 0. B
ZERDMEROT 2 13V 2, MEHNE T VIRREBYE T e wB DT, TIERE
BETI] LEIDIZEERTHS. UL UBERIZZOHEIMEHI N
TE/-DT, ZOHFBESTITHEZORELIEFNIZHES Z 12T 5. ZD
SEMVEZHOBHEBHZHERX T/ V5 A )Y - EF)V] DL
% [EERIRTTHRFET IV LIFATWS, X 3HN TERRTREE
T CIEEDLRVWESTHS. X SITRHIZEM DA RBIR T DR ZEH
& IR T D RHZE M O ERE TRI S 1, HRXGTO R Z RIE OIS &
TEHEIBMAMNETIVE [RINRTARNY YT - EFTN 20D, T

SPITHEDESRDOTHNIZ ED LS IZWVWNENIET I UL WiEmZ 5.

P » Radon HIEDEF 72 51X, weak-star MAHZ AND Z N TES. ZDHmIE
Tojo and Yoshino (2021) 2D Z L.

EFHAZTINE, A7 A MYV IZEFTI] WS, [semi-parametric
modell DEAD (1] FERETHEIEIITFENILETHS.
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NESEOERDO LU TCEATRTHZD, MatZOBEIHS Z2i1cT 5.
H1E2 T — R CIL < il &b Cox DHFINY =R - EF ) idE I8
FAN) YT - ETNOERGEEETH S S . 20 LB O HE
MODOEDTHDBEINTA MY YT - BTIIIXT Bfia I R
IZ2WTIX Bickel et al. (1993),van der Vaart and Wellner (1996), van
der Vaart (1998) , Kosorok (2007), ALRA - #3K (2015) 22D Z &. O

£ 5.5. (1) ATz (X, B(X)) & RHET IV

P ={Py; 0 € O, Pyid (X, B(X)) LOHERIHA}

DHl % FRETHIERR (statistical experiment) & W\

<x”, B(X"), {Py; 0 € @})

&L
(2) BT — R 2 BT B A =X 1% RIS 2 EOMERHAE P 124t
TOREE 0 c0 2HEL LTS, 0 ZHORETHS. $74bb

P>l< — Pg*
:@EﬁﬁfiiX = (le XQ, RN Xn) C\f_%b\f:t %, Xl, XQ, N Xn
ST E =24 P IT/EDS 2 2 ET 5. LELDIRE Z B\ 7B
T X DIl BEDRKEEIN n DFVITLEE LV,

DEDERD?S, ZOHBETHEOMEINERZELDL L FEHEDLD
Zh 5.

COEETRET 2 HANER
(1) BHIF— 2 %

X = (X, Xo, ..., X"

LEE, ARZERE (X, BX)) iZfiz L B,
(2) BT -2 XEDDMM P* NSDEERTH L. 405
X ~ (P

THB. 2L P (X, BX)) LORRMETH 5.
(3) SAHMET L P =Py 0O} 2RETE. 2EL P, & P &
7 L AT IZeR (X, B(X)) EOMERHETS 5.
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SO 17 5.1, ERISER & REACE 71

(4) REEZER © 1 Buclid ERIRY @ &) HEATHS. 7272
LdeNTH5.

(5) O30 15 Pype P ANDEB/RIE [TFSH] 208G (REULDFS
B A BEME & RE).

(6) % 0" € © NME—H> TP =Py LFEFITS.

INSEF L O THAMERE VL
(X", B(X"), {Py; 0 € ©})

LEEZ,P={Py 0 cO} ZIEARHEET L L\ S . DRIFHIZREET
NEWS ZEIZT 5. £ U THEHHERIO BEIZEDOWR A P* 256D
TYURLER (X, Xy, ..., X)) CHDE 0 2AETEIETHS.

Bl 5.6. (1) X1, Xo, ..., X,, ZIERDIHE N(u, 0%) 2OERDREIN n
DS VRELERE TS, 72 L, o0(0<o0<oo0) Bz RAETS. 2
D & EHEFHHYEER

(Rn7 B(R"), {Pe(x) = \/%exp<—(x2;5)2> (00 <z < o0);

0 :=(u, 0) € ©:=R x (0, OO)}>

ZRELTWD Z LTk 5. MEHE T IVIIHER M BRE T E 5 RBL
TEWVWDT, ZOHEICIEpdf. TRELTWA.

(2) X1, Xy, ..., X,, % Bernoulli 734 Ber(0) (0 < 0 < 1) D HEEARDKE
INn DI VELERET D, 72720 0 BEROD L 121, fatiy 5

(gulyzQWJW,{pdm):9%1—9ﬂ—f@n:o,U;ee()z(al)})
ZREELTWDI LIRS, O

EFR 5.7 X, Xy, ., X, B P ROERDRKREID DT VRN
AL W 72 & E TR,

(Rn, BR), {Ps: 0 ¢ @})
D& BMRHNEERZINEL, H5 0 cO BH->T,Pp =P THDZ

CERMELTWVWS., ZEISITHENERE WS HEZSEZITHVAR WD
Zllizg A, O
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5.2

WEaTRIR E B8

HEHHIHERIFEER 12132 07 Tu—F23h 5. zOHTRENLT T
O—FB_2H5. —DIFBERNLEDT, &5 —HIEA X5w o
HEDTHD. AR CIHBHEmHENIEE R OPSHAZ BT Z 2129 5.
Bayes mUHEHIEEGRIZEE 9 M CHIHT 5. LAF T, SHEGRAVHERIE R O
el Az fat e BilEe 10 DS EZ [Hi- THIHT 5.

BEAZEMEZ Xt &L, Bl —%%2 X &9 5.

(1)

ETEMT — R EDETITHOTRTCEED - EE%E TEIZRM
VWA TRT. ZOBETIEFA=R® A={0,1} R ThH5.
BHHE DB T — XD ST A OBERZERT L&k
FERE WV

d: Xz —dx)

Tald. WEBBOEL D 2 REZEMB &\, D &&d. Lo
THRINF SN RATE) d PEAETNED DR nbIITH 5.

RIZATEN Z Rl 2720 DEHE & UTHEMAZER 6 x A EOIEEAHE
FERE R EX
L: ©x A [0, 00)U{o0}

EHETLS N ZoBHE BRER 200, L0, a) DIEHR/NE W
FEEILWTETHS., REBRBO TXE) 23HIS 212138l
WF—2DOEBE X = o EEORE O 12851 2 KLBEBOMHE
L(6", d(x)) DPLpiuX I\, Lo TIRERB d D ThE ] ©
FEAIZ L(07, d(X)) 2L IVDED, ZHIFHWSE Z N TE
B, TN T VX LIRETH Y, RAOR 6 € © Bbr o7
WODT, L0, d(x)) 13BN TERVETHD. T I TREY
XU TBIT — 2 A3 PY™ 2 Ko TR E N7z L AE L, AR
L(6, d(X)) % Py™ 12BI L CHIFHEZ B 5 725 O

R(6, d) :=Eg[L(0, d(X))]

EHERD. U B ] X ~ Py (0 €0) Db L TOMRHET
H5. INEREEB d DR O 12T 5 BIREHR &S,

PEBEE d O T X OFHMEIZEDREL 6 O & TiTWwzWnwe Z
A2TH5. LErLINERHTHS. GHREERD §c 0 12T 3
A OO NBREIZ R >TL 5. TD I Lh s GEHRIEK

VR E BRI 7 — LG OMER 2 B U T, MEHIHERIER O Ml & SOl B %
ERL (SF8E) Lz DTH 5.
U720, KEHEDIXHWZIE, L: AxOr [-1,00)U{oo} 2T5ZLbH5.
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DRESZENZ B9 B — Rk BTG A & AR D PR A & IR D i
TH5. T INDPHEAHERERDO L2V IZS S DFKTHEH S
5. HUETCELI U 72 A SEEBRICAT B 22 W], P e, £ U TR
B2 A 7o

(X", B(X"), {Py: 0 € O}, A, D, L)
& HEFHIOUCERTEL 12 2\ 5

(4) PEEMD X X" 225 A NOHHIBEBEARE T EZLETES.
U2 U HEILfERREE D © IZBT 56 —RRaFHliTH 5D T, D I
VAT DA D S ERE 72 il B 13 2 5% B DRI TH 5.

RIHEE EE

BEORE 0* 28T —& X \ZHDWT 1 ATRET 202 EHET
H5. LizhoT A=0 b REEOHEICERERKIX) %
HESE 2V, BT —2OEBUE X =z IZB I 5HEEDME d(x) %
HEM@ 2D, 0 =R ZoFHEELEKE LT

L(a, 8) = (a—6)°, L(a, ) =|a—0

MWD DONREXRT T —FThs. EEROBEEBRENETNITHIGT
% fa IR B EX
R(0, d) = EQ[L(H, d(X))]

Y 2 |ilE L FHHEXRE WS, LA->TFEY 2 F#ilA% O
WU TRALPDEKRT—RRICEENT 2 Z & TEZATVWAHEEEDE
D O S THE] SRRV VIS ABED S F4YbX 5
EEE ADTT-0WDITTHS.

REME
REUZER %2 2 DDOHEN MR BRI 5. $abb

©=60,U0;, 6 N6 =0

ThHD. [THIZEDORE 0* 73 0y IZET 5h, 6, DET B0 % HW 3
5. ULzh o TITEIZEMIZ A = {0, 1} £ EITS. T72bbH, A O 0k
RAEKTHNE, EZTAHTHE 01 2BEX0ENH5DT,

((X",B(X")), {Py; 6 € O}, (A, B(A)), (D, BD)), L)
LERETH D,

BEMN L HIROMES L U TAEME PR RIER EDH 5. T REICED AR
ETDENSTEZFDDH 5.
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0* € Oy THHEHWLAZZEZRL, 11X0rcO, THDEHWLL
TrEET. PREBB 4 X — A IFEAZE Xr OESES WK

LT
)1 (zxeW)
“@_{o (& W)

TEDDHZEUNRTEL. MEBETCIIIDZI 2 REBK WS . A
LB E LT

)0 (0 €6 )1 (0 € ©0)
u&m_{l CXECh L(9’1)_{0 (0 €0

LS. Tmbb

QG@O 06@1
d=20 0 1
d=1 1 0

Th5.

WHE Hy: 0 € ©g DI &% BEIRER & &8 50, d(z) B
2 X 2RALZAX) 2 REREB VDS, H 00, DIL%
SILARER &\ D . RBRBIBIR(0, d) = Eo[L(0, d(X))] EATFD L Sz
5. ZZTCH1FEDORY OMRLE 2 MO ORI NL—F - %7

0 € 0 0 € 6,
EUWHW | 26 2 FEDFRD
F1FEDED | EUWHr

I
=)

ISHESSH

DERIZARSTWAZEWHTH B, Thbb, FRFIZIZZDDOMEREZ /N
ILLTERV. FEiX

(25 1 FHDFR D OWER) + (25 2 FDFR D OMER) > TR
WS ZEIZHRSoTWVWEDTHE Y. £ZTHecO, D& X
B(0) :==R(6, d)

YL, e, DX
B8(6) == 1—R(0, d)

VEHEZ IS HER(L I R 2 B X A BN D 20, iz lHICT 572012 ZNIEFE
AN 2T 5.
BZpZ i35 7 BT % Neyman-Pearson DHiED 5 DN 5.
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CEHELZDDZ REABEH & W5 . RSIBETIEGX o7 o (0 <
a<1)ITHLT

R(O, d) <
SupR(0, d) < a

A THERBOTNR50c 0, I28WT 3(0) 2KELTHLD, 7
bbb R0, d) ZNELTHLOLERIL2HET. bARAIC a D
LEBBKE WS supR(6, d) EREBBd D HFAX LS. Lk

[ISCH

Do THA AWERKEL DN WHREBRBOTDS 0 c 0, IZ2BWTHK
HABEB ORI KRERED 6 ZEL-0WDITTH S.

XEH#HEE

HmEMHBIZTEEDIZ0=R 75, KEHEEIZEWTITEIXR @
XL 75, Uzdio CHEZERMIZEN T — X 06 KEADX G & 72 5.
BT — X OEBUE X = 2 12HD BB 0 DHEEXR [((x), u(x)] (2
XU CHEEEKE LT

L(6, [(, u]) = (u—0) — 1{0 € [, u]}

1 (0 €[, u])
0 (0 & [¢, ul)
5. ZOGHICIE, LIFADHEZNS Z L H 5. PEBIK

BEBREZSNG. 7L, o el u} = Th

(XU T fEBRBIEE
R(6, d) = Ep[u(X) — €(X)] — Prg(6 € [((X), u(X)])

Y5, 72U, VB(XT) ¥ X ~ PO CH LT, Pro(X € B) =
Eo[15(X)] CTEHZL .
FBall<a<l) BHEZONZEE

Pro(0 € [((X), u(X)]) > 1 -«

Db & TREDE S OBFH E [u(X) - (X)] 28 T5RKMALE L
VEEIE WA LS. 1-a % (SHEEK & L5

PAE®D & S 1ZHREH P E R RE D Pt A THREEH U HEHI DRI RE T b 5 sl
E, KEHEE, BIOBMEZKE IR 2N TE 3.

RIZPEEE DOTCORIZIEF < Z2EAL LS. IEBEE VL, dy €D
WXL T

d1-<d2

2RO HFETH D, —BRICHRI B OME 2 kI § 2 BOEHEH R 3L L
BDDH LR,
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& R0, di) < R0, do) (V0 € ©) B D R(by, dy) < R(bo, da) (30, € O)

EDD. T 5 LPEEM D 2FEARZEM X 2 SFTEZEM A ~O A HIEIEK
TRTOSHAEA L TNEIEY < IZEEFICRS. §RbBIEE <
DEERT—FBLVEDIIFE LR,

72 ZIEX ~ N(p, 1) 1I2&oT p 2 HEE T 2RIEEZBEEEEL (1, 1) =
(i—p)’ DBETERD. EEL LI p OHERTHE. ZOL =

fio =0

RAHWMERTHS. 8RS =0 12BWT i, OEREEDMEIX 0
LRBDT, fig &0 BT X WHEERIZFIE L RN & 1T 2Shr 5.

B R OYEBBAMEAE L8 WG B I I PE B Z HiE T 2 72 D JI D
BEOEADRRBREL D, EREDTIRO -DOWH 5.

(1) PEEBOTREMEICOWTHOME&REEAT LS. KRN LREDE L
TI=v w7 AHUEL Bayes H¥ENDH 5.

(2) ZETLHWEBBEHIRL, o CfaBEf xR 0 1T LT
—FRIZNS K TEHRREBEBE AT D, 72 ZIENENE, A
REEFBALT, FREITHRCHEBZHIRT 2 AEVLDHS. 7
Neyman-Pearson O & 25k D 5.

T HITREEM DD NS KWIREBEE Z ADITEDTIERL, —ED
JRELD K > TEPNBIEHEBEEZEZ T, THUIDWTRA S POEEM
ZAERAT 5 803 H 5. KRR EME DO AN S 1ZIET B D H 5
JFREIZE DS A SO0 T25 TEEHNEYNTE el % E
T2 EZONTEL, BEHOFHYE UTHETIEE—A Y ME,
B (BB 7 2) REPHONTVWS. MEETIREERKRE, 237K
&, Wald #UE, Rao MUE (55 8 ¥) hidb 5. XHIHEE TlIMERGTH =D K
R, ERy MEEE S H|)RENDH S,

5.3 BRIERESZEM

Z DEDFHE Z BUFIN O 2 5 2D, BIFOEA TE
BN THRBREL LSO T, EHNZREHHICHED 2.

THEERDVEHS LD —FRIC S WHEERPFEL W E &, TOMERZITAEN L NS,
ZOFIDESIZHRDITH DHEE R IZHANIT2 5.
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EEMEE b.1.

5.4
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fEIR8 5.2.
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