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6.2 IEH B DK

6.3 BB B D HHED EERR

2/63



)

B DEE (1)
m (Q, A, Pr): FERZERH.
B AL o IERE.
mPr: A — [0, 1] I$HEXRAIE.
B X (IR (Q, A, Pr) LOBREH o VreRiIx
LT

anl
il

X ((r, ) = {w € Q; X(w) >r} € A.
m FERETH X OHME PX
PX(B) = Pr(w € Q; X(w) € B})  (YB € B(R))
ZZT,B[R) & Borel §61k. b5, R DEEESEKEEZEST

5/ND o IEE.
m ERETH X ORBEOGEBF: xeRICFLT

FX(x) = PX((~o0, x])] = Pr(w € Q; X(w) < x).
n RESMEH FX OME: © A&EHK, @ IERD, G

limF¥(x) = 1, lim F¥(x) = 0.
m FY A REERB = X (TR AR
n FY SRR X FERRRREN 3/63



anl

Y}

2B DEE (2)

Il

m PR X SBRE DL =
Pr(X = x) = p*(x) = F¥(x) - F¥(x-)

HHEREE (p.m.f) &V .
m BRTH X IEHRRDE =

FX(x) = f ) p*(¢) dt

EH1-T AN p (FET 2451 LHRREERNK
(p.df) &EWS.
m FERTH X OHFESE
Epxy = | Ze 2P ) BERB DIBA
T\ fxp¥wdx  (EREOBE

REL MBLUVEIOFERNEEZ E >TLEDNERDE X,
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anl

M

2B DEE (3)

Ik

m BEREH X ODBEX?] <o DEZE
Var[X] = E[{X - E[X]}}] >0

m ERTH X OBRRAEH (mgf): RRE2S0H 506E
(=20, 20) D’H > T, Vt € (=29, 20) IZF L T

m*(¢) = E[e'¥]
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51 ETMRREBEHETIL (1)

B Xy, X2, ..., X, ZFERZER (Q, A, Pr) LOEREZHIIET
3. kb5 X;: Q — R@i=12,...,n) T, VreRICH
LT

g%MMD=MGQLUM>HGﬂ

HHTT.
B X=X, X2, oo, Xp)T &2 70, ()T () DEES
x9. bbb

X1
. ¢}
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51 ETMERREBHETIL (2)

-1&7@

m DETIE, X1, X2, ooy Xy FHIIE—2HICHKED EIRET 5.

BIDEIBRBE X, X2y oo, Xn & [BERXKOKRKEINnDS
VHLEER] WD EILTB.

m FEERANRT ML X OEE R ZEARZEFE WD,

m B(R) % R £D Borel £61% (R LOREESHFASURND o
MEK) &9 5.

m EERZH X; CHEESINZTAZER (R, B(R)) LDFEKA
EP%

P(B) := Pr(X; € B)  (YB € B(R))

TEDS.
m EEREP Z X, DO & LW
X; ~P
LY.

m EERT ML X ORE%E PO £z PX L5827
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51 METHEREBEHETIL (3)

RTE D &
B §abH5, VB e BR)(j=1,2,...,n) IKHLT

P®(By x By X +++X B,) = Pr(X € By X B, X ++- X B,)
n
= Pr(ﬂ{Xj € Bj})
J=1
ERB. . TBE

n
PE"(By x By X ++- x B,) = | | P(B))
j=1

&%,
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5.1 METMRRE B ETIL (4)

==

m BERPY 2 B & LT X AL LI ZThORBOSHmE

#5) (Stochastic properties) &R 5.
m HER (BUB) #MEtE: PY 2 KM & LT, X OEHR (RIEE)

A SHHPX QI () §5.
= RGBS OREH: P E TR (R, BR) £ XK 0%

el T
X1, X2y 000y Xy ~ P © X ~ (P*)®n

&9 5.

B P % [EDOPH] EWHZEEHB. IhbE, T—94ERK
AN A,

B X DER (BAME) ICEDE BROGLEDEE M DL
RKHDODH (EDOHDM) P* #0187 5B&EIF [FEt)¥EE

(ill-posed inverse problem) | &7% Z EDH LN TS,
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5.1 METHIRER E BETET L (6)

[ FEHRIAD O & D DRI HEIET IV |

n BROBEALRENRLEROES M D SHEVESICRE
¥ 3!

m MOBEDLVEBAEEERELT, TIICHIRLBRE
7I2. 2O MOBAKATHEDLI WK IICRELZED
ZRREHETIL EWD T EICT B,

m BELABEANETLE P M ERTIEICT 3.

COBETIE, BE BE) LAKHMETIL P REDS
WP EBATVNSET 3. ThbS

P* € P.
BEIL [BEHWETILP OER (9F) OIRNY VU J%5T 5%
BOcR@AkeN) 2EET 3.
O350 « PygeP.

ThbE, BEAMETIL P & R ONLESRICHHEGREEE
T5.0 #HNTETILO BHZER &V, 0 OTtE B & WD
ZEICT B, 11/63




51 ETMRREBEHET IV (7)

RE
m LT T, SIGE R

P50 PyeP (1)

ITRHZERE O NSHMETMETIL P ADLEHRERET 5.
B33P ePERELTVWEZDT, %A €@ hH->T

Pg- = P* & Py(B) = P(B) (VB € B(R))

ERB.

B EOSH P ICHIGT 260 % TEOREH &WD. 2D
EEDOREID,00€Q EHB>TWVWBIZEIEFET 5.

B ER0NERETDIEEREMWETILD TBEIE] &V,

n BHE (BREBREBORE) E—ETIEFRVWIE (BE
HTHB)IEETS.
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5.1 METHIEERE BEETIL (8)

EEDFEEH

P BMEtNETIL
[©) Rz
PreP | EODH
0* €O | EORE

[EFIV] EVWDEEICIIEERAET DI E. ZOBEBHTIE
EFIN] EVWHEEABMTIIAVEVWEDICTS.
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5.1 MiEtHIRBREBEETIL (9)

HEBETIL P = (Py; 6 € O) PEABKRETIL TH
28, ROFMEHITEEEWVD.

(1) F#Z2R O (& ARRIT Buclid ZEI RY @ T&L W\ HOEE
THs.7-LdeNTH?.

(2) Bi&
O30 PgeP

E ESH] THB .

"PILAEDESRDTHEEZEDLIICVNEZNMEIT I LEL WERICKR
%. P H Radon BIEDEF Y A 51, weak-star (IBE ANBZ I ENTES. 2D
%513 Tojo and Yoshino (2021) 25BN Z &.
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5.1 fMETHIRER & BT T IL (10)

EES2ODME | KE Q) 2BHEDERMEE WS . FRIBHET
LVEBEBEICRERETILEWDZ EEHS.
ISHICZDEETIIROFZELIRET 5.

(3) V01, 0, € O IZH L T
0 0, > Pgl * sz

HEHI=T.
TROLEEBEIEEEZZ2ERITIBEHTHS. 20L& REBHILEE
HAAEETH D &V
EH 52 ERENICTRETRBVRRTH 2. HEw
ICEUVEBLREBHTETIVOESEICDWTIE Bickel et al. (1993,
pp.11-13) 2SO &. m|
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5.1 #METHIRER & BTET L (1)

BB 0 AARRT TRV E > REEHE TV &
EZDIEHLEETHS. O M ERRTOMEMETINDI & &
T/ YNRZARNY Yy - EFIV] EMETETIXIERMICIEATWNS
ZENZV, BEEEANERRITE FWA, BETME T ILIEEHL
INTVWBDT, TERNETIV] EERDIEFETHD. I5IC
BHEENERRITOFHZER & ERRTORBEBOER TR
Wah, BRRTOBHAZLQEONRE T Z LD BLHEAHETIL
HETEINRSAKNYYZ - ETILE] VWD, TNESEDEKRD
LTIEHETHIN, MEFEOBBICKIZ&ICT S £EH5T7—%
R CIL<FRAIND Cox DEFINSF—K - EFIIEEI/NF X
N)wd - EFILOERRBEETH S D. 20 tHICOIEBHRETZDE
EROVUEDTHDEINTAN) Y Y - EFIVICHT BHEETH

HEBIERSMIC D W T X Bickel et al. (1993), van der Vaart (1998)
, Kosorok (2007), ARA - 857K (2015) 25RO Z & m]
2gEEAATNE, (EIARSA MY Y IETIL] &V,
I'semi-parametric model] MFRAD i) IFREBEZTHZ I EICERENIVETHS.
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5.1 ETMIREREBEETIL (12)

(1) FRZER (X, B(X)) EBHET N

P = {Pg; 0 € O, Py IF (X, B(X)) L DHIANE )
D EFETHIRR E LU

(x", BX"), (Py; 0 € @})

EEL.
Q)BT — Y EEMTEIANALERIRT 2EDOHEKAE P
KRS T 2% 0 e @ AEL 2 EICTS. 0 ZEDRETH
5. 9lbb

P* = Py
TH5.

CDHBZHTIEX = (X1, X2y vvvy Xp) EEVFEE,
X1, X2y vy Xp EHILICA—SDFH P* ICED 2 & ZRET . £
EBOREEBWEAT—9 XDZEAEEBERAORKEEINA n DS
VELBEREWND.

BELNS 17/63



5.1 METHIRER & BT T L (13)

 E—— ZDEZETIRET 2HETHER —

(1) BATF—9% X = (X1, X2 ..., X,)T &2 &, TAIZ0R
(X", B(X") ILfE% & 5.

2) BT —YIIEDLH P S DEERTHD. §HHE

X ~ (P)®"

TH3. 1L P X 8BX) LOWXKRAETHS.

(3) MEMETILP =[Pp; 0 € O} 2ZTETS. 1L Py &
P* tELCTRHIZEE (X, 8X)) LOEEAETH 5.

(4) BHZER O |E Euclid ZRRY @ T& W] HAEATH
5.12ZLdeNTH%.

(5) @305 Pge P ~DERIE TBELH] MDOES (B
1L DB AT REME % R E).

6) HZ0* €0 HHW—H>TP* =Py EEIT 3.

/)
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5.1 MRETHIREREBEET IV (14)

(1) X1, Xa, ..., X, ZIERDT N, o) 1 SEEDOKE
SN nDSI VY LEERETS. 2120y, 0(0 < 0 < 00) BHEITEK
MET 3. D& SHhEHER

exp(_ (x — p)?

2 )(—oo<x<oo);
a

(r", B, {poco) = —

0:=(u,o0)e®:=Rx(0, oo)})

HRELTVWS I LIRS, MENETIVEDAIFETE DR
HTLWVWODT, ZDHFEICE p.df. TRIELTWS.

) X1, X2, ..., X, |Z Bernoulli 975 Ber(0) (0 < 6 < 1) ™ HIEX
DREIDNn DI VT LIEERETS. 12120 6 BRD & Z IS,
RETRIEER

@JﬂJmW%mm=ma—W*u=mnwe®=@nD

ZRELTVWB I LIRS, o
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5.1 METHIRER & BT T IL (15)

(IR", BR"), (Py; 0 € @})
DL BBMETNEREAIREL, % 60* € @ BdH>T,Pg- =P* T

HBZEEHRELTWVWS. TESISICHEINEREWVWO HESES
BIZAWRWZ &ICT 3.
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5.2 fRETRIRERERE (1)

BEtHHEBRERICIEZ K D7 TO—Fh'h 5. ZORTRENAT T
O—FHZ20H5. —DIIEERNLEDT, O —HIERAS ik
HDEDTH 2. LT TIIEERIHERGROGMEAZHRATZ T
&9 %. Bayes smHIHERIERISEE 9 ETEREAT 5. LR T, $8E
SRAHERIER DA A & ETHNR EIBMR 2 DEEA [ > THHAT 5.
ZATEEAEX"EL, BT —9%5 X &9 5.
(1) FTEBT—FICEDZTOITHOIRTCEEDEE%
TEIZERM S WWA TEEYd. CDEETIHA=R®P
A={0, 1} RETH2. BRBEHIERUT—YICEDZTEA
DERZRBRIRT BIL—ILAERERBRHE LWL

d: Xoxpdx)e A
TET. REFBOELXY Z REZHE W, D &Y. Lk

A > TEHAIE X EENRITE d B FEETNEDH Y Db i
THhs

SIRETHUREERIE T — LROBRZEA L T, BETHEREGR OB A & KiE
EimzEXL (55 Lt DTHS.
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5.2 fRETRIRERE (2)

2)

RICITEN AT 27-DDEBEE LTEREBE O x A LD
BEERHERL

sEET24 L1 OXAP [0, 00)U (e}

Z DR % BKREM & WL, L6, o) DEDNNSWMFEEFL
WTEICTH B & T 5.

SREBEBO T&E) 25T 2 ICITERT—9 ORIBRE

X =x CEORBE O ICH T DEREHOE LG, dx) H'H
Y =AY

L7=h > TRERE d O T& ] OFHEIC L(6Y, d(X)) %1E
ZIEEVWDEN, ThiFAWSZ ENTERW. THhIZSVY
LBRETHY, RMOBE 0* O HhSRBWVWEMBZENTE
BRWETHBENLTHS.

ZZITREOICHLTERAT—9 Pj’" &> TERS N
EARE L, BREH LG, dX)) & Pj’" ICBI L CHAfFE A B o
=HD

EEZD. R(6, d) := Eo[L(6, d(X))]

AL, EEHEDIED WICIK, L: AXO b [-1,0)Uf{o) &ET 521

H5.
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5.2 fRETRIRERRE (3)

(2) DFEE
m L, El- 113X ~ PE"(0€0©) D6 & TOMRFETHS.
B INERERS d OB O ICHT BBMEHE V.
||
R: ®@xD — [0, co) U {+00}
THdHIEIEEE L.

(3) REBHAD &) OFEMIEDERE * DH & TITWE
WEZATHD. LHMLINIEIKRHMNTHS. BHREEDIcO
ICEAT 2RALDD—RAFTMAMBEICR>TLSE. ZDZ
ED S BEIMREHORBEZMICEE T % — kAR A KT ROHER
RDEHERBEDRBTH B, £z INOETHIHERIGRD D
MYICK TDRATEH 3D . 5T TEREA L 7= #RETHIEERIC
TENZEME, SREZER, 7 L CiakEHEmA =

(Xn’ {Pg; 0 € O}, A, D, L)
EARETHIRERIRES & W .

SEARTHNIE, ECTHATHIDNEEZDBENHDDT, 23/63



5.2 fRETHIRE R (4)

4) REZB D IF X" M5 ANDOFABEHLEETEIEET
Z5%. L LBEZIIGRERD 0 e O ICEAT D —HKkAFTMT
HBDT, D ICIFELHEUADEENAREIREC 25817500
—RHTHB.

CEEMLHROBEE L TREM PR REELENH B, TLREICEDCH
EICRETDEWVWSEZFLHS.
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5.2 {ETBIRERRE (5)

= E A

BB O 2887 —49 X ICEDWT 1 S CHRETIONRH
ETHD. LEN>TA=0 1% AHEDHEICITRERBH
dX) s#HEEE VW, BRT—YDRBEX =x ICBITHES
DEd(x) ZHEEEWVND. O =R ASITBEEHE LT

L(a, 6) = (a - 6)’, L(a, 6) =|a -6l

EWBONMARBLTTO—FTH 2. LERDIBREHREThENIC
XY % BB

R(6, d) = E¢[L(6, d(X))]

I 2 |ERE & EIHEWREE WD . LN > THEY 2 FRE
ZOICEALTRALIPOEKRT—HRICEEET A ETEATWS
HEEDHED OHhAS IHKRE] REEERVLIEEENRBR =L
SEHEINEZHMEELAHDIFZWVWHITTHS.
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5.2 {ETEIRERRE (6)

RERE
BHZERZ 2 OOHRBBLESICDITE. T4b5

O=0)UB;, O)NO; =a2.
THIEORE O 10y ICBT 2D, 0 DET 2N ZHIT 5.

LD > TITEEEIZ A ={0, 1} £ 217 5. REBBIIERZER
X" DEREE W I LT

(1 xew "
d(x)—{0 xgW) ’ (x € X7)

TEDHDIE"HTEL. REBBETIXd DT & EHREBHEE
wa.

TERICIERICRERBEZEADVENH DD, BREBBICT HHICT
NFEZRLVIEICT 3.
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5.2 fRETRIRERERE (7)

BRERBREDR =
BREHE LT
K 0 €0y (1 (6 € Op)
L(®, 0) = { 1 @eoy 5 HOD= { 0 6 € ©)
0e®) | 06
d=0 0 1
d=1 1 0
EHRS.

BE Hy: 0* € Q) D & ZIBEIRGRE &R, 51T, dx) ICFR
B X AL dX) ZRERFTEE VD . H : €0 D

EEFILREEE WD . EIREEEK R(, d) = E¢[L(9, d(X))] AT D
EDIChB.

g € O 0" € O
ELWHET | F27DRY
EI1FEDRRY | EL WK

U
I

]
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5.2 ¥EEtHIRE R (8)

RERBB DR E

CZTCEIBODRYDEREE2TEORY OERIINL—F - &
TOBERICRD>TWBIENETHS. T4LE, ARFICIEZDOD
BERENI S TERL, £iE

(R 1EDRY OHER) + (R 2 EDRY OEXR) > TR
EWVWDZEICRO>TWVWEDTHB8 2ZTHe®)DEE
B(®) := R(d, 6)
EL,0e® DEE
B©) := 1-R(8, d)

EEELEDDZRENEHE WS,
8Z DT LI 7T ETHBET % Neyman-Pearson DFHEN S H 5.
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5.2 fRETRIRE R (9)

REBB DR =
REFRETIEEZALONEH a0 <a <) ICFLT

sup R(4, d) < a
0e®,

HH-TREBHORN S0 O ICBEVWTLO) ERELTDE

D, §%H5 R, 0) ZNSLLTE2EDEERI L EBIET. B

AT a DT EEBRKEE WD, supR(6, d) ZRERBE d DH A
0e@y

REWD. LIt > THA ADNBEKEL Y NS WVREREHDH

M5 0eO ICEVWTHRENBEBDEN—HKICKERED® 2]

L7zWwhiTTHS.

SCNERBOBRTHY, —HRICKRENDBERDELZRKRNICT Z2REMRTER
FELARVLDE L,
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5.2 fETBIRERRE (10)

XEHEE

BRAMBICTEEDICO =R T3 RAEHEICSVWTTEIE
ROXE &S, Lt > TITBZEBIZERY T — 9 S KEAD
W& d. AT —YDERE X = x ICED B 6 OEEK
B [0(x), u(x)] 1o L TEREE#HE LT

L(0, [a,b]) = (b —a)— 1{# € [a, b]}  (a, b € R,a < b)
RENEZONS. ZOBEICIK, LITEDEEANSZZEEHS.

RERE
d(X) = [¢(X), u(X)]

X L TEMRBEEI
R(8, d) = Eg[u(X) — £(X)] — Prg(6 € [£(X), u(X)])

RS,
30/63



5.2 #EatHIRE R (11)

X FE £ TE D5 &
Eao0<a<D)DPEZONILEZ

Pro(6* € [£(X), u(X)]) 21 -

Db & TREDRE DHIFFHE Eglu(X) - 6X)] 252 < § XA
BFLVWRBEWALD. 1 -a 2EFEFREE LN
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5.2 #EtHURERRE (12)

LLE®D &S ICHETRSRERMB OB A THREATHHRADOEETH S
RIETE, KEHE, 8L UPREZBR—BNUCED ZENTES.

RICREZEDTTDEICIER < 28 AL &L 5. REFEK
Vdi, dr e D ICKT LT

d<d;
& R(0, d1) < R(6, d2) (V0 € ©) 1* D R(60, d1) < R(60, d2) (36) € O)

EHD. T2 EREERD 2RAZERE X HSTEZER A ~DF
RRABT AR THOOKBIEEGETNIEIERE < ZHIEFICHRS. §74
DEIRF < DERT—HIWVWEDEEFEELALL.

32/63



5.2 ¥RETHYIR ERIRE (13)

EZIEX ~ N, DICE > T u 2#HET 2RHEZIBKREAK
L, p) = fi—p) DHETEZS. EELT Ry OREETH
2. 2DEE

=0
BREBMEEIIHFRNICAS. BERSIEu=0I1C8 VT H OER
EHDEIL0 EREDT, ) &V EWHEBREELARWDIFT
H5.
BNDREEHHNEE L RWVEAICITREBR A LLET 270D
BIDBEADEANBEE RS, EREDTROZDOHH 3.
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5.2 fETRIRERERE (14)

(1) REBBOZEMHICOVWTHOBSEEAT S, KERMALRE
DELTI=ZTy U REREL Bayes HENH 5.

(2) ZERY ZREBHAEFIRL, ZOHTEMRENEBEH O ICH
LT—HRICNS KT EREBERAEADITS. =& ZIERRME,
FEMREEBALT, ERT IREBRHEFHIRT 2 HEDN
% %. ¥ 7= Neyman-Pearson DHEIC K 2ER/HI D 5.

ISHITRAEZEBDRINS KVREEBAEHDIFEDTIERL,
—EDRBICE >TEMMBREBBREREZEZT, ThIZDVWTA
ALHDDEEMAIIBAT 2 A8 M H 5. HEHHSREREOZHEH»
Do TNED, HhEREBICEDERLASHDH -5 TEEN
BREHENTEZIREEHEZBEHETHIENEIAONTEL. &
HOREE LTHETIRE—XAY ME BLERZ(ETE) R EHLA
LNTWS. REEATIXAELRE, R AT7HRE, Wald #R7E, Rao
MREGESE)IWH 2. REHE TTIIRERSTEDRE, ERY ME
(E8E)RENDHS.
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6.1 IERIREE T IV & Fisher 1E]RE (1)

dyneN &L, X"(CR") BAEH 095 X £o

BHETILP =(Pp; 0@ CcRYMNEZENTVEBETE. O

Py @ p.df.( £7zid pm.f) po(x) ERELTS. COEEREETI

FERITH D EIERDEHEHTZTEEEVD.

(1) @ cRY |[SBEEA.

2) PILBS 20HD pdf(FiEpmt) BEALE%EED. §/4
HE, EE (x € R; po(x) > 0} 1X 6 € O ITHKIFL AL,

B)VOe® ETB.po(x) DOD1RE 2RDBEREEUL x(e X)
ICEALTERTH 5.

(4) po(x) D O ICEAT 2 1.8& 2 RDOBERBEEIL x(e X) DREAHKE
LTHELTH 5.

(5) po(x) D 1RE 2 ROFEEEHUE 0 DHAFELES & x DIESEC
SETMINARETH .

gz LEEAEALT, XD EHBAER[EMRT & ICT 3.
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6.1 IERIRENE T )L & Fisher [EIRE (2)

Xi=x, X2=x2, ee., Xp=x, Z8RIL =& Z O LOEHERS

G@lx) =log[ [potxp)  (x = (1, X2, 2ees X))
Jj=1

TEEH" 9 5.
X ~ P?” DEZXZDHHICET ZHFE OBS L UOHIEE

Eo[-1,  Varg[-],  Covgl-, -]
ERELT B.

B>
T LR B SRR
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6.1 IERIR#E T )L & Fisher 153RE (3)

FEBDOEADKE |
TRDE, AIRDREE A X" - RICHLT

Zrexn RO T, Po(x))  (BERREDRE

Eg[h(X)] := { &n h(x) l—[}zzl pa(xj) dx (ﬁﬁﬁ@i%é)

EEDHD. ELdx =dxdxy X --xdx, THB. S5, X %1

RZE (Q, A, Pr) LOFEERRI MLELEEE, FED

B € B(X") It LT, THIZEAE (Q, A) LOHKAE Pry %
Pro(X~1(B)) := Prg(X € B) := Eg[l3(X)]

TEDS. 1220, X' B) :={weQ; X(w)eEB e ATHS.
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6.1 IERIREE T )L & Fisher 153RE (4)

S DOBADKE |

ST, G, j=1,2..,dIcHLT

. . (0] x) oo . 82,(6] x)

Cn,i =Cn,i 0l x) = ’ Cn,iji="{Cn,ij x| 6 = T
\ ni (6] x) 26, ,ij2=Cn,ij (x]6) 96,00,

[n = (fn,l’ [n,l, ooy fn,d)T, [n= (fn,jk)a 0= (017 02’ sy od)T

EEETD. X ~ P?" M & = Fisher [BRE Fx(0) | d x d 75T
Fx(0) D (G, j) B {Fx(O)}jr &

(Fx(O))ij = Eo[tn: (X16) £u; (XI10] (A <i,j<d)

TEHEINS.
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6.1 IERIREE T )L & Fisher 1ERE (5)

EAZRE X FOBKETIL P = {Py; 0 O c RY} (&
E%T%ét?éu¥~P?tbkt%ﬂ?ﬁﬁﬁ?b

(1) VO € © 123 LT Eg[Zn (0] X)] = 04 £725.

(2) £x(0) = COV9[;,, (X19)] = Eg[Z’n 6 X) ;n 6] X)] BFY
iID.

(3) Fx(6) = —Eq[ £ 0] X)] DY I,
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6.1 IERIRENE T )L & Fisher [ERE (6)

(I 6.2 DR | EEFHREREATDBEETT. Py D pdf. %
Po(x) ERIBTS. DI, X ={xreX; pox) >0} EB<. BHE
TILDIERIMENSHAES EBORSORENMRIESINLTWNDED
T,i=1,2,...,dIc{LT
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6.1 IERIREKE T L & Fisher [53RE (7)

|EHE 6.2 DI |

Eolfs,i 6130)] = Z 1 (55 tor ot ooty ax
k=

{ f (— log po(xk))po(xk) dx;

=1

f (a_e,- log Po()) Pol) dxi)

=0

j;‘; Wen gpa(xk))Po(xk) dxy

f—Pa(xk)dxk =: (%)
X0

1
e ||

w.
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6.1 IERIREKE T L & Fisher [53RE (7)

| EHE 6.2 DD |

Zn: 3%{1% Po(xx)dxg + | _ po(xr) dxk}

= 90 N

ERB. £o>TQA) RSN,
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6.1 IERIBRENE T )L & Fisher [ERE (8)

(EE 6.2 DIEFHDKE |

@) B A ~

) ERTLDICRICERT 2.0, j=1,2,...,d & x e X I3
LT

9% log py(x) 1 3p(x| 6) _( 0

lo (x))( 9 log p (x))
96:96,  pox) 96196, \ag o0 NG, 8P

&%,
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6.1 IERIRENE T )L & Fisher [EHRE (9)

| 6.2 DIEADES | ZE &

1 (0%ps(x) &
fg pg(x)( 36,00, )p”(x) dx = aa,-ao,-{

f _Pox) d}
X\X

~ 96:06;
=1
x
f (% og p"(x))(a_a, log Pa(x))Pe(x) dx
= &4 (- 1og po(X0) ) log potx)|
i J
i3,
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6.1 IERIREE T )L & Fisher 153RE (10)

| 62 DIIADKE | D&Y
[32 log Po(Xl)] f 8* log py(x)
Eo 06,00, 96,00,

9 lo
+ f g—m“ pa(x) dx
X\X 30,'(901'

pPo(x) dx

2]
_ f O logPox) ey dx

X 006;00 j

1 [0%po(x)
- fg pg(x)( 36,00 )p”(x) dx

=0

- Eo[(% log Po(&))(% log Po(X1))]
i j

= —Eg[(% log pa(&))(% log Po(Xl))] (2)
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6.1 IERIRHENE T )L & Fisher 5 E (11)

(I 6.2 DIIBADHE | £oT

dlog Po(Xkl))( Z": dlog Po(sz))]

{Fx(@)}ij = E[( 00; 00;

k=2

a Z E[a log p(ps(Xi) 0 log Po(Xk)]
- 0; 39,
dlog Po(Xkl) dlog po(Xy,)
* Z 00; ]
J

ki1#ks

_ Z E[a log po(Xy) 0 log(:;(;(Xk)]
N Z [6log Po(Xk,) ] [c')log pg(sz)]

=: (¥%)
ki#k J
=0
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6.1 IERIRHENE T )L & Fisher 53R E (12)

£ 6.2 DI DHE |

< 8* log po(X)
(¥%) = = ) Eo| ———— @)
k; [ 96:96; ]

9%6,(X) 0)

= -E| —— =—E“ i (X160
26106, [£n,i; (X10)]

Do, m|

B16.3] X = (X1, Xa, o0y Xa) T

X1, Xay eves Xu & N, 0) £T 3. ZOE X, HEHBETIVIE
P={(Nu o2 peR o>0 TEAONZET . EFRNLHE
FERZERLNLL, BITATY>THBELL.
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6.2 FEEE 2 HIE (1)

deN&EL,XCRYALTHWMENESETS. I5IC
OCREETCAHVENESETS. X LOKEWETIL

{Pg; 0 € O} 13 1 BBIEHE L HRETH B & 1d, 0 LOEFBUEREE
AEKY, X FORBUERBET & h MEEL T, Py D pdf. ¥/
& p.m.f. p;’(x) 13 8

_ KV X ]Rd
pY(x) = { KA SPAGTE K@) xeXcr) g
DHTEITBEZTEWD.

B A, h, T DRBE—BTERL. o

124 & B |3 Greek letters KXFD a & B TH5.
BRICRIOBBUILTH 2 BAREBREIHEEBAT D& ICESABRICT S
2HIZ, 22T TpY & KY] WS D LABEARRES L.
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6.2 IERE D HIE (2)

|1 6.6(Poisson £371€) | X ~ Po(6) (0 > 0) £F 3. D pmf. &

-0

1
pY(x) = er' = —explxlogf-6] (x=0,1,..)
X X

TH3. LD > T{Pod); 0 € (0, )} &
d=1, A =logh, KY(0) =6, T(x) = x, h(x) = l'
x!

ICE>TERSND 1 BEERESIFTETHS. i
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6.2 IEHE DI (3)

81672 EA )| X ~ Bino(n, ) £¥ 3. 2L
neN,0<0<1THsd. ZDEEX D pmf &

py (x) = ( . )0"(1 -0y

n (7]
_(x)exp{xlog(l_0)+nlog(1—0)} x=0,1,...,n
EETB. =L

" =n—!’ 0l=1
X x! %X (n—x)!

TH3. LA > T {Bino(n, 6); 6 € (0, 1)} &

0
d=1, A®) = log(l

w2

ICE>TEKESND 1 BEERELIHTKTHS.

6,), KY(6) = —nlog(1 - 6), T(x) = x,
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6.2 IEHB Nk (3)

X=(2)7,Z,W ™ NO,DELY=Z+6W©>0)

ETB.2DEE X DRAK pdf I RTEZLNE. x=(,2) &
Lz &
-z
PE) = X0 2 = PAPM2012) = w09 =)

(7]
= L ep{-4(z+ =20)

2n6 2 0%
- Lexp{-Z expf-222 g
~ 2 U2 e &

EEIFD. L Lpz R ZDpdf. &L,pyzd Z=z%5Z1
EEDY DEMBAE pdf, ¢ iE NO, 1) D pdf T

1
e 7?2 (zeR)
2r

e(z) =

ThHb.
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6.2 8B D TIE (4)
5l 6.8 D= | L= >T X DHHmIE

d=12, A®) = —2—;, KY(0) = log, T(x) = (v — 2)°,

TEMSIN2 1 BRERESTEICEY 5. O
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6.2 IEHE DK (5)

1 BEUEHEDHIERICE T 200050 VY LAZRDSHE 1
BEEHEITRICETS. HIC,neN & L,
Xty Xay ooy Xp " Py &3, 12720, {Py; 0 € O) 1E (3) TEZ
BnéﬁﬁﬂﬁﬁﬁtTé iétufnaeeni
X® = (X1, X2y oovy X)) IO T BIEHRBEDTEERD. 12121,
R FDHESRBIE %

P?n=PgXPgX---XP9

n {E

ti%k”OD&%P?@E%mdeLpﬂJHﬁT%iB%
5.5

Tor e = [ | e exp{ A0)Txy) - K@)
6

j=1 j=1

- [!‘1[ h(xj)] exp{A(0) JZ} T(x)) - nKV(e)}.
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6.2 IEHE D& (6)

Lkﬁatxﬁ%aeQHJ

A@), Y Tkx), nK'®), []hrx)

j=1 j=1

TEMEINS R LD 1 BBUERESHIRE 72 5.
HEtE X0 T(X)) 13 0 DBER+HHETE " £25.

Y+ AMEIEDERIEEER ?? 22RO L.
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Wl A

6.3 EHEDHHED E¥E =K (1)

Q) TRESINEBHEDHEE 0 TR (= AG) THRAFM
1122 %E25%. B50EA° 75 1 BHEHE STk

_ | h(x)exp{nT(x) — K} (x € X c RY)

CELZENTED. FEL

log( Zoex M) explnT()})  (HBROHA

K(p) =

log( f h(x) exp{nT(x)} dx) (EREEDIBE)
X

TH>3. KDEHELY, BELICK®G) = KAWB) =KY©O) h'bh B

BZZTIF, BEDOEAELTWS. AR THNIE, SEEEFIRT DL A D
BHIEELET2DT, pxn & px| A7) EELKRETHED.
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6.3 IEH B D HIKRDIEERT (2)

THIC
& :={n € R; K1) < oo}

EBL.EERDERBERD. T2 EERIHIL

(P = 1) explaT(0) = Kl 1 € &}
KBRS TR

{Pox) = hx) expAOT) - KO)); 6 € O]

EEU. BRIGE pxlp; ne & T, h IC& > TERI N

TtWlwA
¥ EHASHEZAIIEARERESHEE VWL, & #ARE
HZEBEWWN, T EBRTOHEEE WD,
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6.3 IEHE D HIRDIEHERT (3)

|1 6.9(1 6.6 D5 )| Poisson K

py(x) = % exp{nx — e"} x=0,1,2,...),

1
1 =logb, h(x) = = T(x) = x,
x!

<) <) ( ) <) en X
exp(K(p) = Z h(x) exp(nT(x)) = Z exl;nx = Z (x') = exp(e”),
x=0 x=0 : x=0 :
E=R
B, m|
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6.3 IEHE D MDD EAERR (4)

&= {n € R; K(1) := log E[exp{nT(X)}] < oo}

ETB.IDEE, BHK®y & & LOEBOMOATRETHS. 7=
ELE IFEDHETHD. SLHICEDREB LMOELEBORHIT
AEETH B.

% 6,10 DI | AR EBBOT &
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6.3 fEHE D HHRDEERT (4)

X ik 4) TEA SN BRERESITRICEY 597
pxIn) ICHD &I 5. pld EDARE L& &, T(X) DIERZE
BIEERDEETHEIEL
Mr(s) = exp[K(s + i) — K(1)]
TEZOoNS. 72120, s+q,nld 0 DHZEHEICEEFND T 3.
51
EIT(O1 =K () VarT(X)] =K () (5)

THd. 2L
2

. dK  es a’K
K= d—q(n), K () = d—”z(n)

ThHb.
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6.3 IEHE D HIRDIEERT (4)

(1 6.11 DEE | EHEEAHEOHAICOVWTHERT 3. K DES
IKERT B

M(s) = E[exp(sT(X))]
= L h(x) exp[(s + n)T(x) — K(n)] dx
= exp[K(s + 1) — K(7)] j}; h(x) exp[(s + )T (x) — K(s + )] dx
= exp[K(s + 17) = K(1p)]

"o 1 BBDERIIONS. REDESIEs+ne & &3 LD
ICs&EEBE

f h(x)exp[(s + PNT(x) - K(s + p)]dx =1
X

ERBIELYDDD.
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6.3 IEH B D IR D IEXERR (5)

[ 6.11 DIEFADKE

RIS, K(+) DES & FHRE 6.10 15

dK d
d—n(q) = d_ﬂ log( L; exp{nT(x)}h(x) dx)

i f exp{nT(x)}h(x) dx
_dnpJx

f exp{nT(x)}h(x) dx
X

f i exp{nT(x)}h(x) dx
exp{K(n)}
f T(x) exp{nT(x)}h(x) dx
X
exp{K(n)}

= f T(x) exp{nT(x) — K(n)}h(x) dx = E[T(X)].
X 61/63




6.3 IEH B D IR D IEXERT (6)

| EHE 6.11 DIAFOMHE | HIORS A ROXDS (5) D 1 BEDS
ShmEr. R

d
—m) = — f T(x) exp{nT(x) — K(np)}h(x) dx
dn? dn Jx

d
= f T(x)h(x)— exp{nT(x) — K(n)} dx
X dn
d
= [ TG expln - Ken) 7 (170 - Ka) ax
X dn
= L T*(x)h(x) exp{nT(x) — K(n)} dx

d
- d—K(n) f T(x)h(x) exp{nT(x) — K@i} dx
n X
=E[1(x]
= E[T*(X] - {E[T(X]}?

= Var[T(X]. 62/63
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