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=
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TEE17 (EAP #E (i)
T—AXES5ELT, UTOER
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17. EEREZAIDT
p(0) [Tz, f (x:10)

f p(O) I}, f(x;|0) do
%X&)éf—&)0)$ﬁﬁﬁj\’i‘ﬁp(9) DERFEIZD
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p(0]x) =

EIFHME [ 9 0 (Jeffreys1961)
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p(¢) — p(f(9))
0 =f(p)edvE
9 - d
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Proper prior: principle of stable

estimation (Edwards et al.1963)
BlZIE, 6 € [a, b] THNIK, p(O) =
iy, [T p(6) =1 EREEDAE
a9 .
0 € [a,b] TIX, p(8) = const THHH,
k=00 ¢LTH DT —ADIIL—)L
[ZREZIE, p(k) = const 5o TIFL

L LWL, EREBRITNIE, TDLS
[ZEBIENZENHMS.

Jefferys prior (Box and Tiao 1973)
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KHBZELTS. LHL, T—2DFEIC
MAbhod, KAOBIKRIEE—DIFS5H
B £CT, FRINMEEESTDE
—DRTERICETHEE, TOEFIIT
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+(n—x+F —1)log(1 —0)
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alogp(BIn,x,a, B)
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0(1-6) [EBRIAFD/INTA—EZTHD
S M, TNENAIN—INTA—4
(hyper parameter) &I 5.

ININ—INT EAPH#fE =
A—=RITEDT, . —  xta
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EEE L=, — exp{—(xi_”)z}

P4 = N(uo, 0§
__1 . {_ (n— #0)2}
- \2na, P 20¢

1
(02) 2 { no(ﬂ—ﬂo)z}
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{:p(xh/), NIZUT DR—2 9 HIZHE
% p(in,x,a,B)
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WE. A BBNE-=KEIL2DDHEDOHIZ, 1]
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F=IZ5M8 &KLy ?

HFEEFELTAHELS ! !

B9 EX=10FKJLASTLV=DT.
HFEIXY=5FILHM20FILEE-ST
W5, TDHEEERITENTN
p(X)=p(Y)=0.57 D TRHL ==
DEAFEIL 5%x05+20

x 0.5=10.25 KJL,

G FoTLSDIX10FILEDT
RELIZIF5BNBRL ! !

BFEDILFZIZESD

HFERXYFILE->TWWEE8ELI55

MX=12YRILH X=2YFIL #-T

Wb EITHD, ALEFEDEEE

93 05% 1/2Y+0.5%x2Y=1.25YK
WELD, S YRILES>TWWSDT X
BLIZIZSN]ITHED ! !
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TH. BFELRILE &R, HFL K
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[i-gzoo
ELLMNBITNIEEELNDIET S
(ZFHDIZ, EBHBE/TH-T
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HBAT TABIEIZEADTLES
nh?

1
p(Y|X) =p(Y =2X|X) = p(Y = EXIY)
THEARICEEINE-FRISH
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SETIEE
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ERIRHFICHUIDHEEZD

— 1 a-1,-X/B

Pl f) = s X e
E(X)=ap
X <2(a+1)plog2
~ 0.6E(X)
DEE

E(Y|IX) > X

I RE

a=1, =2

18. T—AMBLIMETET ILEFER

HAETILDONSGA—E(BE)ET—
AMLHTET BICZIE, LERKIEIZK
UEna M — BN FONT-.
VEDDT—RIZHLT, EHDET
ILNSEDETILN—BLLINER
EFTHEEICL, REZAREIIFEZALD
THA M ?

ETILERESE

Bl ZERDT—E~DHTIEIH

y=apx® + ap_x¥ 1+ xa;x +aq

INTA—FHNEZ HEFRINESE

y = apx® + ap_x¥ 1+ x ax + a
INGA—EE=k+1
INGA—REDEZ D (ETIVINEHICES) &
T—HREDBRENERBAOL ., LE (T EHFRIE
9.
T—RH=I\FA—EHDEERD T —F~
DHTIETFYREIL0IZEMN, RAMDT—4
ADFREERITELGD, COBRRETBEZE
E (over fitting) &LV S,

EERXIEITETIILERICEZ G

BHRUETIVEELENEEL>TLESIDT
EEERETIE. ETILORRITTELL

FRIERKICTDETIVERRFERMH ?

AIC(Akaike Information Criterion 1973)

AIC = —2E[InL] ~ —2InL + 2k
CCT, InLIE#HmEARALE. k
(FETILDINTA—4%K

Akaike, H., "Information theory and an extension
of the maximum likelihood

principle", Proceedings of the 2nd International
Symposium on Information Theory, Petrov, B. N.,

and Caski, F. (eds.), Akadimiai Kiado, Budapest:
267-281 (1973).

10
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AICDERR

WAIC = EE(ETILOTIEEY)
-INTA—BH(ETILDEHS)

ETILOHTITEYE ETILD
BHIDN—FFINEFEET S,

LAL., AICIET—2HZEIEPLTLENE
FILEBIRT AHERERMNLOITYNELELY,

Z0HHY AICIKRIERE(ETILOT—
ADTFRRE)TR/NTHIEEZBREL
T,

AICIZEDETILIZ—EEEF 40

#fE:P(B|X) &R Q(B]X)
)k

4. fEEIZP(8) = P(8]X),Q(0) = QBIX)EEL,

IV OS54T5—hEk

AICOEHDEZ A
HOPRP (O)ERTDHEIEP(O) DALY
H54T5—FERE

P*(6)
P*(6) loge———=d@

P(0) = | P*(8)logP*(0)do
fg P(6) lOgQ(Q) de L
- f P*(8) logP(8) do
7]
AICOEHDEZR A AICOEHDEZR A

EDRTP (O)eRTMDHEFEEP(O)DHIL/INY
9547 5—hgEk

P*(9)
P*(8) log——=d6
L ()ng(e)

f P*(8) logP*(6) d6 | Const
a

- f P*(8) logP(8) d6 | ==#:14
) EZznlE
~OR I hOFE— &0

—f P*(0)logP(6) do
0

= —f P(0)logP(6) do
0
~ —E[InL]
LnLZ—[E T—7—aLll.
—E[InL]
~—InL + k

hEs/METhIELL,

11
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B
PO ELEPO)ITEETHATLESEYVORT
VrAE—XEDDHEDEE#E R,

. PERBLEERKIELTLESDTIHE
PEHAFEIY EHLETILEFATLES,

RAXTIFETIVOHEEREEZD
mETIL, M- ETIEHES, x - T—4

p(x|m)p(m)
Z?i1p(x|mi)19(mi)
S.ITRTOp(mMME—FEEEZDE
p(xlm) MNBRAXELDIETILEERINIEELL,
T

pCam) = [ pCxlo,mp(olm)ds
(€]

FREHDLEE LTS,

p(mlx) =

19 EIAE

RAZIRETTIE, — MR, ETILEROO
[CUTORIEEERKIZTHETLEER
5.

E#&19
T—XEMEELEETILMOLEZERDIEL
TEDAEE (marginal likelihood), ML &FEAR,

p(xlm) = f p(x]6, m)p(8lm)do
(0]

BIC(Bayesian Information Criterion)

BRAEEE, ET IV EITNFA—FZERMER
SHEBELBINEEEEN, LY, FEICANS
=812 BHALEDFILEMELTBICA KD
=, ChITEHE—HEER D,

1
BIC=1 _Ek In(n)

CIT, UTHBmALE. KIEETILD/IRS
A—2E nlET—2E

Schwarz, Gideon E. (1978), "Estimating the
dimension of a model"”, Annals of

Statistics, 6 (2): 461464

MDL(minimum description length)

Jorma Rissanen [Z&YEB A S t-, MDLTIZ,
T—REETIERANTER - ZETEEOR
EROZ/MEEEZRD, cNIE/ARXEED
T—ANLEKRDHLHHBEIEFME T HLIC
H1-%. ZPIIBICEHF MG EEMNRESINT-
A, FD#ENML( Normalized Maximum
Likelihood ) HIRESN TS, A, FFE5/H
. BE T — A0 EfEREICANWSERNR
ENH5,

Rissanen, J. (1978). "Modeling by shortest data
description”. Automatica. 14 (5): 465-658

MDL (minimum description length)

NMLOTATTIXEEEERICEDLIICIRE
tT5, FDEOHIZIET—EDEYZB/1N8—20D
EEEZITRTHZBELTEHELLZITRIERSHLD
THEEOBB., THT 3N R/IN—R /48—
UBRBHBEDTT—RRN—RABEBEINHYZ D,
BICO#KIEZ ZELZLRADLEEDELTHSH
NMLDEEELTHETS,

12
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20. TR

T—AOETIVERWTHRETSEEGEM
D—2IZ, RKAMDEZROFRMNZEITOND. C
DFAMBEDO=OIZIE, REIAVLNED
1%,

r(y10)
TiRENSplug-in distribution EFE (LN 25
THD. LKL, 0 [FHEETHD=HIZZTDY
DTNDEYBIZE>TIDHHITKECE L
45 RAXW7TA—FTlE, 2D DIESD
(O DEEDTEEEL, LTOKLSIZFH
NMEERTD.

20. PRI
E#%18
ETILm hoRESNDIT—HxIZK
Y, REDEHy ODHmETRT 5L
E, LT D% F 859 % (predictive
distribution) &FE .51,

p(ylx,m) = f@p(yw, m)p(6lx, m)do

Bl (ZIRS M) A= mEEameElL
THAMOTFRSMIE, UTOEIITGS.

n! r'y+1Drn—y+1)

= = ~ Y=y r(n+2)
PO = fopOlon Gl o s
f9 (y) 071 - o) I'(x+a)[(n—x+p) X rn+a+p)
9x+a—1(1 _ Q)n—x+ﬁ—1de ¥z, a, B NEHDLE
mn\Ty+Drin—-y+1) n! yl(n—y)!
<J’) rn+2) PO ocy! n=y)! (n+1)!
rx+a)(n—x+p) x+a-D!'n-x+p-1)!
rn+a+p) n+a+p-1)!
BI10 (EEFH 5 #) BRI EMu, 02) 5% e Kitbs

p(u, o) = p(ulo®p(a?)
o <(:l_2)_7 exp {_ no(u — .“0)2} (02)—%1;0—1

0 202
Ao
exp(—5—3

_1 _ Ao +1no(u — pg)?
— (52) 2(Vot1)-1 _ 7o 0 0
(%) exp{ 502

1
p(u, 02|x) o (g2) 2 *M0) 1
e — A +(no +n) (1 — p.)?
p 202

F1EL, A, = A + S% + mnHo)
I * 0 no+n '
_ Nolo +NX

*

n0+n

13
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PCtnil) = [ [ pGonaali 0 o122, 2 xp)ddo®

N:[|EAS
%,ﬂlnﬁ‘i o(ff( 2)—%1—2 _(xn+1—ﬂ)2+52+n(ﬂ—f)2 dud 2
p(xn+1|x) g exp 202 udo
vl 1
— [ [ pGinealin o 0%1s - xp)dudr? = [ Jon ¥ e | gfon v+
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% BF: Bayes factor

18



2022/6/30

IXalb—Y 3 EE2
~Type 11 error MR-
2/ — KFEMNEICRBTHIIEES

BAUWTEEZ1TLY, Type II error
DHEERLPEZRIET S.

EERFER - BER/NTA—452:0.8
% : Type Il error 4R

10 20 30 40 50 100

BF 03 029 0.19 0.11 0.02 0
2

X 061 0.42 0.19 0.1 0.02 0
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GZ
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