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Abstract
o] i EofA= HAERI-EZ u|A|A Ao tisf 7hehs]| A7fgict.

1 7]z A
Hlo|= 9] 384
o 14 0 € O AFHE I (prior distribution)
0 ~ m(0)
o 7 X, = (X1,---,Xn)T € (X", A™) &} 745 & (likelihood)
X ~ Pn,o(Xn)

o AFSEII (posterior distribution)

m(0|x,) = 7(0|X,, = xp,)

H:x

Aol 1.1 (5AZ K (statistical model)). 2= 37F © of 3],
RE 8E 259 29 {P,o:0€ 0}2 BEAZ 2gola] 3l

H FZ7H(sample space) (X7, A™) £]9]

A1 1.1, £F FEYT gL 7(dh) o o] #7)5hE

(0 c A) = | =(df)

T

oF o] 27| o

o
)
71

Hlo]= A=

A2l 1.1 (o] Re)). AFRELE 23 Zo] Ak}

_ pn,a(Xn)7T(9)
77(0|Xn)_ f@pnﬁ(x")ﬂ'(e) (11)

X Pn,o(Xn)m(0).
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2@y MBsE BY). B F2 07 08 ALY o, B (P 0 € O} & 2

39 1.2 (254
o, ek ALY o v]msH] By ola} gt

2oz} 5

424 43 Amel ¢<n>o1 83 AR ) 542 Bgo] 2= JAEL A 4 (asymptotic
property)olet gth. B &2 02, ko] F Bl HH5| 7H79IA W &2z A

=4 o]
A5 oulste +H £, 01“{ Bofo g 7oA 2| & oulste HZ Bx} Q).

39l 1.3 (UA B(consiiony). 24 F2 1] HHE A% df o 2509 FHY 0(X,) 7} -2

d(0(X,,),00) =20 (1.2)
as n — oQ.

A9l 1.4. AFS R4 (posterior consistency)ZF AFE =Z LI (posterior contraction rate) B~ F-7F 219

el #2] dof elo]o] £+E My — oo, en — 0] 5]
(9 d(@ 90) > M En‘X ) P, 90 0 (13)
asn — oo & PEY o ARS AR S Zh=rfdl Fie). ojnf ¢, & ARF s ESE2f o

Fa 1.2 (oFer ARG A AAA). XY GOl BETHE 7] 2o 7 (almost surely
convergence) © 2 HIE = QIS o, ZIet JYS 2=t ottt
A9l 1.5 (Y& ExE (asymptotic distribution)). H= 6§ 9] F7 é( X,) 7t FEHT Z of 3

PO(X,) € A) = P(Z € A) (1.4)
= Qs Ad dis] A uf, Zo] BEE 6(X,) 9] e £xa} 3p. 58], 29

=3z é(Xn) o] HZ X117 (asymptotic normality)S ZH-=rfal gFct.

%m 1.3 (A}@ REO HT RE). AF BEN([X,) S FE X, o gt FEWrolt e 2

N

F GO B D2 A 20 2 s 0. B, AP HE] 42 I 37 50 A
AEFQI-E bJ XA 2] (Bernstein-von Mises theorem)ZF A &l gt

F3 1.4. o]d] 2] F4Fo] =2 |Castillo and Rousseau| (2015 H|H 2] G ojA] # gt~ (functional) 7}

H2 HAS 27 S8 2AES e ERojth of SEoIHE Bl Bd BEde] Ha

Fir 4ol el e,



7HA Bapghel S29] /AT E A dEsn H2

g s
AE 2.1 (H 7P x 2T A AHA). BT AR SFoln s Yrgol py ¢ 2

ofly
o

o 5. thge] 27lE0] BEE o,
(RO) (4" 7F5) po, = po, = th = 02
(R1) (F&2 Ed]) #22] Ed(support) {x : pg(x) > 0} = 250 € © of 2JF5}A] gl=rt.
(R2) (92 R37H) 4270 L kg A 327 I RF of o] el ot
(R3) (A]E7)soF 276 E) BE B AR x, = (21, ,2,) 3y € X Of] Of5}o] 27 75 Egl
=Y logps(xs)
i=1
o F @ o]} WEES n(0), 11(6) 7F ZASIY] 052 BE g0l

(R4) (HE T gho] o ¢4 we 7hs) AR X, = (Xu,---,X,)" 9] 8 T(X,) 9] 7]H 7k

I

BlT(X,)] = [ T 3 naln ).

(R5) (JEHFO &) RE B0 € © 9] gjslo] w4 FHZF(Fisher information)
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(R6) (¥=]4) AR X,, < o]0 9] H7}ls= =4 F

é,]LV[LE = arg max pp o(x;)
[ASIC)
7} IS
. "9
, 1 X;
) =3 g o8 m(X,) =0

of & shpel o)z UGS D). Z,

A Pn,B
GMLE % g,



R7) (YoFge] 27]) 2 7Fs o] H3F gt d&ahrz S0
oo

sup

logpg(X1)|| < M(X1), Eo[M(X1)] < oo

063

©
=

|

FEoh= M(X1) o] EAetet.

2} mao) 0y G o, H7sE EYer GMLE = rj o] IR e Zhr).
VM — 65) L5 N(0,[1(60)] 1) (2.1)

3 WARQLE WA~ P
HAERQI-E n|A]A A 2] (Bernstein-von Mises theorem; BvM theorem)-& AFSE L o] A FLALo] off st
2ol

2] (Lehmann and Casella [1998|9] A& 6.8.2)). 27} A2 =7
BY2 BEo o). B 220 olo] tha T T 2 5L Y7o

P90 ( sup l(ln(e) - ln(HO)) < _6> =1

16—00||>5 T
o] £H35] & BE nof disf FeetcH]

(R9) (<] 41312

H.l

gl Ay) ARERZ ] Wik n(0) 7} 6o oA Aol (6 > 0).

(R10) (ARdFato] =)
/HGHW(G)dG < 0.

= R0 —T,), Th= 00+ ——i,(0)

nl(0) "
o] AR w(tlx,) of Hhaf Tl 4 H e
(i) 27 (RO)-(RI) SFollA] tf&o] 4 Heth
/ “(tx) — \/T(00) [t I(@O)Hdt 2. (3.1)
(ii) 271 (R0)-(R10) ol <] 0] &t
/( T (t)xn) — /I(00)¢ [t J(QO)Hdt&o. (3.2)
9. 7299 shalo] 59 o4 O

Tolx o] e %o 2 1rbsks} BR8 Atk A

flo

ofmgiet.
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A 3.1, HalofA] (i)=& AFEEI} G E FH6] Mg thE AS oulsia, (ii)E AR
H23 5 et JHE AFS Hal (Lehmann and Caselld [1998] Theorem 6.8.3), A& 52k

and Doksum| [2015] Theorem 5.5.8) 5 HjJo]Z F2Fo] AR} HZ 4S5 H3 okt

=
S
=
b
Iy

AT 3.2, Hoff 7}5E 2YFo] Y2 YYo= B 99 T, & OMLE 2 41§ +& Yo},
AT 3.3, WAROE ujA A Jel ALE BRE Y BRG] YR AL dEEd). £,
V(0 = 05" F) |x, & N(0,1(60) ") (3.3)

o} g2 AP} TPt AL Rkl ofF vigoR A 1§ 7T 58 ANE 4+ Uk

B 7154 (differentiable in quadratic mean)). X}F27F A2 EF o] FU51A Wi
=

o} 5pxl. Bg P ={Py:0 €O} BE g+ hy, = Op, (1) o 3]

1/2 12 1 p; 12\
J (2= o2 = 00 ) = oIl @)

0|

ZF g olH BE o] Oy oA Al Fwt nlE s ol Tl girt.
a1 4.1. 2] Oy oA A& F+ ol }soFH

B, [i,] = 0, / 2 (80) Py, (d6) < oo (4.2)
Z pl=Es] 1 04 YHEE 1(0) = Eg, [1,(00)1(00)T] 2 9=},

A9l 4.2 (FAHEA 4 (locally asymptotically normality, LAN)). 2& P ={P,4:0 € O} & AJZ}5}z}.
HE hy — hoj o] the& ol Fel F2 A r,, 1(00), #HE HE A, 07} EAcPH HF o]

0o oA =2 H G g& T=o ot

rol
rol

Apgy — N(0,1(60)),

dPn Oo+rnth T 1 T (43)
log dlgﬁ =h" A, g, — ih I(00)h + 0pn790(1).
TAHIG AL BP0 DEdGTt Oy TAHNA, FAFH R FHFEEE FHE 5 S n|eh
o] 7L B 234F9] = Castillo and Rousseay| [2015|°] A & 5A3Hct.



F31 4.2 (van der Vaart| [1998]2] A7] 7.7.2). 27} A2 Ego]1 FAs17 W=7t pp Q] XS of
Eoh3 53k 290l b0 o4 AFHE el v, = Vil 9] FF2H AL BT PAHORE
n(T) = IZT o s o, Y P ={Py:0€0} 9 BE #HG<+d h, = Op, (1) o tfaf t}5o]

e
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p90+hn/\f( ) T j 1 T
1 — - =h G, — —h; Ig hy, 1), 4.4
0g }_[1 Doe (xz) G [190} th 00l + OPQO( ) ( )

A 4.1 (HAERL-Z 0lA]A A (van der Vaart| [1998]2] AE] 10.1)). 27} A2 EFo] 7 F51A]
UEg7) po o] BFE BEDT o3k BF P — (P 0 € 0} of o]

1. = o oA A&t o]

N
~—
olr

o

R

2. mA HH 1(00) = F2HE (regular matriz)o]CF.

5. ¢1o]e] e > 0] tjof tha& Y=ol A E {on} o] AT

Py oy¢n — 0, sup Pog[l—¢n] =0 (4.5)
[6—60lI>€
4. AFFAEEZE 0 oA 2o =L o tfjsf] Fof 9= (absolutely continuous)©]1l ko] W eF+-E
Zh=rt.
o] BIZEH AFSHIE 77 (t|x,) & F-EEE JHE 5 (total variation norm)o] #all +Hlck =,
oh&o] g #erh
. P,

sup|IT* (A|X,)) — N(A; I(6) "Gl (60), I(60)~")| =2 0. (4.6)

A
3. A% Mol T9 AIF O

L 4.3. A HlA 242 le]e] e > 09 gjs = 7HH
Hy:0=00 wvs Hy:||0—00]>¢

off ol #EYR]L ZH= A (uniformly consistent test) o] EXAS oJnjsic). o]= Ha Z7FoA &
B 00 0F 71 FHES A oJer F1RE Y 7 Yk dieh 202 2] 7 (separation hypothesis)©]
el Fel2rh Hgo] AE Tkl Wialprp d&oli Ha F7ko] & ef(compact set)o]H o]

o] gggro] gz It [van der Vaart, |1998).
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