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JPIRASSE. #0-U) n 47

P(Xns1=j | Xo=io, X1 =1, , Xn-1 = in_1,Xpn = i)
=P (Xps1=Jj | Xo=1)
WIFR {Xn, n > 0} & BN A D R BHEE, o WIPR A 15 [CHE.



TR R X

o EX 6.3.1 B {X,, n>0} JEHATERA 8] 4N ) BEHLIL
MRS, ARV n
P(Xns1=j | Xo=io, X1 =1, , Xn-1 = in_1,Xpn = i)
= P(Xn+1 =J ‘Xn = i)
WIBR {Xn, n > O} J& BN 8] L R BFIRHE, ARl 1 TG HE.

o A XA, X {Xp,n > 0}, BARE {Xopr} HIHH
RE { X} AR, MHEZRE { X, k< n—1} K.



TR R X

o BN 6.3.1 ¥ {X,, n> 0} EIARASTHIAEHIBEHLL
B A5 X, = i, el AN n REAETF 7, S = {0,1,-++}
IRASE. FX ) 0 A

P(Xns1=j | Xo=io, X1 =1, , Xn-1 = in_1,Xpn = i)
=P (Xop1=J4 | Xa=1)
WIFR {Xn, n > 0} & BN A DR BFRAE, & PR A 15 [CHE.
o thE X ATan, XILFE {Xn, n > 0}, BkRE {Xo} R
TR {Xp} 7155, M 2RE (X, k <n—1} K.

° /T\ﬁ”fﬂ%? P(Xnt1 = j|Xn =) d\jJtBEUEﬁE’J SUHEMR,
FEBME Y 0 oO%, NREEE, WD GEA PR
M2, 104 py. BAT TR M2 10 1 [CAE B AR g I [H) 5%
PO CEE. P = (Pu) Vi, j €S FRA L [CHE I # R MR 0 P,
WA p >0, H Y2 pj=1.



0 T R

o ENX 6.3.2 WIU/RFIREAHBMEN P = (p;), MHE
DA T = {mi, i >0} G L AL o= Z?T;p,'j, WIFR 2 ke

IRBIRBEHIF R 730
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o ENX 6.3.2 WIU/RFIREAHBMEN P = (p;), MHE
DA T = {mi, i >0} G L AL o= Z?T;p,'j, WIFR 2 ke

IRBIRBEHIF R 730

o S, WHFHEIRA Xo H TR 7 = {m;, i > 0},
B P(Xo =j) = . WHT

P(X ZP(X1_1|X0_/ (Xo = i) Zﬂ‘,pu



DU e v
6.3 7
6.3.2

1T R TR

o ENX 6.3.2 WIU/RFIREAHBMEN P = (p;), MHE
DA T = {mi, i >0} G L AL o= Z?T;p,'j, WIFR 2 ke

IRBIRBEHIF R 730

o SE, WIEEHIMRE Xo A TR m = {m, i >0},
1 P(Xo =j) = . WA

P(X ZP(X1_1|X0_/ (Xo =1) Zﬂ‘,pu
° HJEQM:'T?E»
ZP n—J|Xn 1—’ Zﬂ-lpl_[

TREMPIAN 0, Xo FAARRE AT 70 B { X5, 0 > 0} (o]
LI P R TR,



o EX 6.3.3 MRAATHIRE W S MERMAEI P =
(pi) M IGHE {Xa} FRAEATTZR, W R AR PIASIR
&, je S, MRS i MAEB IR j BEE N IER.



o EX 6.3.3 MRAATHIRE W S MERMAEI P =
(pi) M IGHE {Xa} FRAEATTZR, W R AR PIASIR
&, je S, MRS i MAEB IR j BEE N IER.

o BN HEANn>11
) = P(Xo = |Xo = i) >0.



o EX 6.3.3 MRAATHIRE W S MERMAEI P =
(pi) M IGHE {Xa} FRAEATTZR, W R AR PIASIR
&, je S, MRS i MAEB IR j BEE N IER.

o BN HEANn>11
) = P(Xo = |Xo = i) >0.

o thE X Ta, HA “AMANE” )5 ICEEERE ME -RE
R BT BAAE HEIRES



3. L I 2

EX 6.3.4 ALITHEER AR @ ANk, WEREERL &
iR O ITIA I_Iiﬂ«lj(i‘ i, ED

k(i) =ged{n: P(Xo=i|Xo=1i)>0),
Horpr ged FoR “ERALE” . I RRIMHE SRS HI KL
KN ALIHOE 1, WIFRIE S [CHER AR A .
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o EENX 6.3.4 - NIGICHEM - ANRE F A k, iR k
PIREECD ) mTu I_IilHj:*/ R

k(i) =ged{n: P(Xo=i|Xo=1i)>0),
Hoh ged 3R “lRAZIEL” . W RIRIMME R M IREU
Bfij(/\é’liﬁm 1, DRI, I AL AR I

o {EJA 10 5 [GHETT BLERIE AN B3R 2.



3. L I 2

o EM 6.3.4 - ANILICHER) MIRE @ A k, R&Ed k
fEECr )G mTu Fliw:* i, B
k(i) =ged{n: P(Xo=i|Xo=1i)>0),
Hop ged Rom “H RN W SUR T RS BIRER)
Bﬁﬁ/\éﬁiﬂzm 1, WRR TS FCHE AR F 1)
o |EJEHIIN L [GHE IT LA A FEAAG IR .
o EX 6.3.5 WHERE, 4 Ti=inf{n>1: X,=i|X =
i} AEUGRIMPRES oz,
Hi = E(7—I) < 00,
WIFRIRAS i JEIEH RN 47 i = oo INFRIRAS i SEZH IR



o EX 6.3.6 I ICHEIPIRAFR i [ 1Y), e 24k 4
FLEHGR . QR [CRE A AT IR A2 i, AR L
DA A 3 1 1.



o EX 6.3.6 I ICHEIPIRAFR i [ 1Y), e 24k 4
FLEHGR . QR [CRE A AT IR A2 i, AR L
DA A 3 1 1.

o ZELPTIR, hTICHEMZEABIRTIAN, AT EMIER
GHEL R ANTT 2y 5 IR AR A ST A S 48 0T ) T
R L) [CEEAE AL (PR A0



I FCBE I PR e BE

o FI 6.3.1 & {X,, n>0} A E&’%Téw:* ] S
[CHE, JREBMEREM N P gt PR ERATY. JEH
1, ﬁ‘slziéﬁjﬁ ™= ('/Ti i E 5}7 Ijlljﬁ

Z ‘P(X,,:j)—ﬂ'j — 0, n— oo,
JjeSs

X Xo WAL BV A .



SWIRTS

o R L B s

o FIE 6.3.1 W {X,, n>0} K -HATEHRESM S 1K
[CHE, JREBMEREM N P gt PR ERATY. JEH
1, ﬁ‘qzigﬁ%ﬁ ™= ('/Ti i E 5}7 JUESH

Z ‘P(X,,:j)—ﬂ'j — 0, n— oo,
JjeS
X Xo KAEEARIEG 3 A 7.

o L, XHERMK n, X, MK m X R
AN, KU R (EAIEIAIE . Y0 — oo
I Xn B3 A sh s o



T e G

o EIE 6.3.2 (LINEEM KB EM) Bk {X,, n>0} h -H
ATTECRE 0] S 1 IGHE, LR MERAERE N P. 1& w
BB ERATTAR HAT PR AT 7 = (m; i € S} WXHAEAT
AIRE h - S — R LURMIHE Xo FIEREAIL 73 AAT

th(X)HZh(j)WJ, n— oo,

([REEITAN



/|

o EIE 6.3.2 (L [NHEIRBUEH) Bk {Xo, n >0} 4 )
ATHCIRAS S0 S IS ICEE, HHEBMERNE N Pt 2D
BB ERATTAR HAT PR AT 7 = (m; i € S} WXHAEAT
AIRE h - S — R LURMIHE Xo FIEREAIL 73 AAT

1 n—1 .
- > (X)) = > h()m,  n— oo,
i=0 Jj

([REEITAN

o MPRAFMNATIHL, INEE {X,, n> 0} HATTLHATF
FaorAn o i, A

1 n—1
n; B(X) — /S h(x)n(x)dx, n— oo,



6.3.3 4

AR B e B AR

o BAEHLE W RAMAM. LI EAA S EImR s
M m, LU S _EIISZERE (D).



P Se v
6.3 4
6.3.3

AR B e B AR

o BAEHLE W RAMAM. LI EAA S EImR s
M m, LU S _EIISZERE (D).

o WEIHRY p= [5h(0)m(0]x)d0, MG %5341 =(6]x) h
MDA EL BRI, WmT DA AN [CHE, 15 HOIRAS A
S HECPR AT « it BAs G KA o(-|x), A—HIh
i 0o ik, HibEis T -BNmE, wo,1,2,...,n—1, 7k
JRBENLEL(FEAS) 00,01, , On—1,



TN

AR B e B AR

o XA MW EIEW AN, kB Ehs S ERMEER S
Aii w, K 5 SR AL h(0).

o WHITHEY n= [5h(6 w(e\x)de MG AT 7(0]x) H
M LB BRI, WIAT AR 3G NS IGHE, AEF3 HORA A% ()
S HILFRAAT o e BEAs)G A «(-|x), W-—H1ih
i 6 K, HItEEIE T B, 41 0,1,2,...,n—1, 7
JRBENLEL(FEAS) 00,61, -+ L On1,

o 1T [GHE) R HUE H T %
n—1

fin = % Z h(‘gj)

Jj=0

K PTERRGY o W ARE A T X BB AR N T IR B R A 5
R (MCMC) Jrik.



@ 6.4 MCMC Jy ks
@ 6.4.1 MCMC SEZjitiHh it TR
e 6.4.2 FIH MCMC ¥4 th 45 B4k 5 br o 5 0 A
@ 6.4.3 MCMC J7 LSt 1fri2



DU 4t v
6.4 MCMC Jy
6.4.1 MCM 1R AR

WIGHAH

o WMIAME VUGB R A ICHE. A RN UH Ez 1
Jio 36 L M) D, EL SR RS ARTR BN A AL LA B
FAELIR R, WE 00 I S E T T i 38 1 .



] 45 it
6.4 MCMC J5i%fi v
6.4.1 MCMC AT AR

WIGHAH

o WIMAME W EPH KAt AL IREE. RIS EZ B
Jri 6 JRE R g vt DX, ELSEI R IBARI B A L LI R A
AELAR R, UV s S T 7T e 2 36 1M

o FATTT LA L -2y PR AIR sl e e WA EL 0 5, Bhan 2k

FITUG - BUR ] RIEAUE S B0 WA IRT 6t A 3R A45-4ih
N



J] 45 it
6.4 MCMC J5i%fi v
6.4.1 MCMC AT AR

WIGHAH

o WIMAME W EPH KAt AL IREE. RIS EZ B
Jri 6 JRE R g vt DX, ELSEI R IBARI B A L LI R A
SRR SZ IR, DU E X i ST ) e 2 I J R

o FATTT LA L -2y PR AIR sl e e WA EL 0 5, Bhan 2k
FITUG - BUR ] RIEAUE S B0 WA IRT 6t A 3R A45-4ih
N

o B B MIAIAAE T LU SEUT i 56 731 10 O 7 B B ABLAR e A

it RAE AL, (R SRR s B de KA A 28375 P O
LUEH A MR IR
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6.4 MCMC J7ikfiifir
6.4.1 MCMC St P25+ AT

WIGHAH

o WIMAME W EPH KAt AL IREE. RIS EZ B
Jri 6 JRE R g vt DX, ELSEI R IBARI B A L LI R A
SRR SZ IR, DU E X i ST ) e 2 I J R

o FATTT LA L -2y PR AIR sl e e WA EL 0 5, Bhan 2k
FITUG - BUR ] RIEAUE S B0 WA IRT 6t A 3R A45-4ih
N

o B B MIAIAAE T LU SEUT i 56 731 10 O 7 B B ABLAR e A
it RAE AL, (R SRR s B de KA A 28375 P O
LUEH A MR IR

o ARG 73 A R KL, U T LB FE S 56 731 14 9T BE
FABA IO, e, P A ARV EAAE TT 46 1)
BRI I HERE AL



DU g il
6.4 MCMC J7ikfiifr
6.4.1 MCMC St P25+ AT

T A aAE 2 K

o fE MCMC ML I LA AR UE B 211 FR S Fras AT 1 I ] AR
AL TGRER, AR KNS B.
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6.4 MCMC J5i%fi v
6.4.1 MCMC AR

T A aAE 2 K

o fE MCMC ML I LA AR UE B 211 FR S Fras AT 1 I ] AR
AL TGRER, AR KNS B.

o JyMEAIIRER T, T B AN AU PEMFEA
Lbr. REHEIAT I TR AL 051, LLBRTIUGEIRT i 6 FE 7
JLF-BAT M.



DU g il
6.4 MCMC J7ikfi
6.4.1 MCMC . [y T ARTE

T A aAE 2 K

o fE MCMC ML I LA AR UE B 211 FR S Fras AT 1 I ] AR
AL TGRER, AR KNS B.

o JyMEAIIRER T, T B AN AU PEMFEA
Lbr. REHEIAT I TR AL 051, LLBRTIUGEIRT i 6 FE 7
JLF-BAT M.

o AR [GHE L HIFEAS IF AN AR LRSI, Qi R T ZEA ST
FEAS, WFRATTAT DU I WAL ZEREA I B AR SR, ARGk
P FkERRSIMAES K L > 1 3 L DK LUS I B
TRAIT.



DU g il
6.4 MCMC J7ikfi
6.4.1 MCMC . [y T ARTE

T A aAE 2 K

o fE MCMC ML I LA AR UE B 211 FR S Fras AT 1 I ] AR
AL TGRER, AR KNS B.

o JyMEAIIRER T, T B AN AU PEMFEA
Lbr. REHEIAT I TR AL 051, LLBRTIUGEIRT i 6 FE 7
JLF-BAT M.

o AR IGHE " 1 IAEASIF AN JE AR LLAR LI, G AT ST
FEAS, WFRATTAT DU I WAL ZEREA I B AR SR, ARGk
P FkERRSIMAES K L > 1 3 L DK LUS I B
TRAIT.

o FATTT LUH R R BS L AMFEAHIIC N R3RAG (Lfel) Aoz
FEAS.
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6.4 MCMC

S (R T B S

o IRMRFFY T BOBALIKECH J, EBALRFFEO ALK
B LR AR B UG, $RAEST 5 56 DT 23 B F R SE B
FEARSL, A T =J—- B WRFE Dl L Wik
PERFFECR L I I, e 2 B (L) MOSZAEARL, it
I T =(J- B)/L.
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6.4 MCMC

S (R T B S

o IRMRFFY T BOBALIKECH J, EBALRFFEO ALK
B LR AR B UG, $RAEST 5 56 DT 23 B F R SE B
FEARSL, A T =J—- B WRFE Dl L Wik
PERFFECR L I I, e 2 B (L) MOSZAEARL, it
I T =(J- B)/L.

o BURMIMLEIME RIRPIE RIS R T OFRRAS. R

IR T PR AT, WIBATEF RN HIFREATT LA & A H FR 2 Al
TR A
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6.4 MCMC J5ifi

6.4.1 MCMC 3.

N

AR R BN S92 e S

o IRMRFFY T BOBALIKECH J, EBALRFFEO ALK
B LR AR B UG, $RAEST 5 56 DT 23 B F R SE B
FEARSL, A T =J—- B WRFE Dl L Wik
PERFFECR L I I, e 2 B (L) MOSZAEARL, it
I T =(J- B)/L.

o BURMIMLEIME RIRPIE RIS R T OFRRAS. R
IR T PR AT, WIBATEF RN HIFREATT LA & A H FR 2 Al
TR A

o i, FAVIFAE LI AT IEZ KN H 4 GEIN A
JIrAS BN BRI 2 T PRS0 PRI R R Sk 2 MCMC
TSI IR A i ) .



RN (MC) iR 7%

o 7 MCMC i th &5 R Arrh, AN ZBR it AN s ) gt i
SEFRBIRE. SRR ERE T M THRCY IR
il 3 BB B



DU g il
6.4 MCMC J5i%fi v
6.4.1 MCMC Sz P iy 45 AR T8

RN (MC) iR 7%

o 7 MCMC i th &5 R Arrh, AN ZBR it AN s ) gt i
SEFRBIRE. SRR ERE T M THRCY IR
il 3 BB B

o (ETHELEONBRINSHUN, RGN B FEA BB, (AN
S RIS IRZDLIRRAC, AR RN B B P B
U] AR, DAL AR B, ISR A B P A T RS 2

1A,



DU g il
6.4 MCMC J5i%fi v
6.4.1 MCMC Sz P iy 45 AR T8

RN (MC) iR 7%

o 7 MCMC i th &5 R Arrh, AN ZBR it AN s ) gt i
SEFRBIRE. SRR ERE T M THRCY IR
il 3 BB B

o (ETHELEONBRINSHUN, RGN B FEA BB, (AN
S RIS IRZDLIRRAC, AR RN B B P B
U] AR, DAL AR B, ISR A B P A T RS 2

1A,

o WMl vH S HF RIS R E W T IEAT IRl . 4111 (batch
mean) J7 VAR 4 1H & (window estimator) Jyyk. - -Hf
JIE AR Dy R, AT b ik BERG .



DU g il
6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o MCMC it &5 R A #8417 RBENIFEA
017627"' 791‘7"' 707_'
XAAFEATT LAE SN B ARG 5041 7 (0]x) HH AR SR REAR.



DU g il
6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o MCMC it &5 R A #8417 RBENIFEA
017627"' 791‘7"' 707_'
XAAFEATT LAE SN B ARG 5041 7 (0]x) HH AR SR REAR.

o B g(0) AR ZSHL 0 e B, MIXAREATAT AT A
17 R HTAE:
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6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o MCMC it &5 R A #8417 RBENIFEA
017627"' 791‘7"' 707_'
XAAFEATT LAE SN B ARG 5041 7 (0]x) HH AR SR REAR.

o W g(0) RIS HL 0 WIpH, MIXAREATATI] LAt
1T R A TAE:

o (1) k13 g(0) MGk Summary: JGKIE. JaKArdEZE
AL R TR AR B, R AL SR A A
IREEAT] 73R g(0) H AR HIEEAG T

E(g(0)|x) = g(0) = = Zg



DU g il
6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o VLR Jr e braEZ A v
1

g T . 2 1/2
D)) = { 727 2 g0 - E@@)}] |
t=1
B, T LASRAG G K R B A v, R i o6 %5 B ] v i
I 38 A 2k B g K I 5
o (2) MGk, #Hlin 2.5% Fl 97.5% ik, Hy&mT
{&7KF 95% HT{5E X [a].
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6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o LUK bR UEZE Ak it
— 1 T . 2y 1/2
D)) = { 727 2 g0 - E@@)}] |
t=1
B, BT CASRAG IS BB AN T, RIVEE i 0 2 1 P v A i
I 38 A 2k B g K I 5
o (2) MGk, #Hlin 2.5% Fl 97.5% ik, Hy&mT
57K 95% FTT 15X ).

o (3) HEERILIIZ IR AR KL
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6.4 MCMC J7ikfiifir
6.4.2 FI MCMC [t th 45 Rk 5 b 5653 A

A MCMC (1 %yt 45 438 H b )5 % o0 A

o VLK bRt ZE (AT
_ 1 < ~ 23 1/2
SD(e)x) - {77 2 [e(0) ~ EGe))] |
t=1
e, BT ASRAR S S A At v, B 0 R P A
I S R ) B K I
o (2) MGk, #Hlin 2.5% Fl 97.5% ik, Hy&mT
{5 7K~F 95% MmT {5 X [a].
o (3) THELAIMLINZ K al (yAH S E.

o (4) AL ATIE (FL I L R K 5 ).



DU g il
6.4 MCMC J5ifi
6.4.3 MCMC 7 21

MCMC J7 B sl 1932 Wi

o JCIRTEAINE FhlAE Sk, HEEERAE PR 0 D ICHE AL
P, BTG A 2 B IQHEA PIMCSICIRZS I AR I R K (X £
SICIRAS TR - BBERR R “ToUpe il FEA).
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6.4 MCMC J5i%fi
6.4.3 MCMC 7, 2

MCMC J7 B sl 1932 Wi

o JCIRTEAINE FhlAE Sk, HEEERAE PR 0 D ICHE AL
P, BTG A 2 B IQHEA PIMCSICIRZS I AR I R K (X £
SRR BUBERR O “FiGe i) ” FEA).

o JHH AT AARE VAR E D ICHER LS, MRLEE I
SUVEATVEZ Tk, AEJRAERN 5 LA B R e S5 1) 4 AN TR
JTHIFEH .



IR TES )
6.4 MCMC J5i%fi
6.4.3 MCMC 7, 2

MCMC J7 B sl 1932 Wi

o JCIRTEAINE FhlAE Sk, HEEERAE PR 0 D ICHE AL
P, BTG A 2 B IQHEA PIMCSICIRZS I AR I R K (X £
SRR BUBERR O “FiGe i) ” FEA).

o JHH AT AARE VAR E D ICHER LS, MRLEE I
SUVEATVEZ Tk, AEJRAERN 5 LA B R e S5 1) 4 AN TR
JTHIFEH .

o Uk, FEARENLL I, O T PRUEBE ARSI o250 N H ) LR
AR AL LW N ERE A1) LR H B2 W s k.
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6.4 MCMC J¥
6.4.3 MCMC

1. %%%/% (MC) %

o P2 [C S A e fi] B VA 2 ML MC iR



o LI Y [ BRI S I o T B 1 e S MR MIC 2%
o BN MC 236 WITE TSR SBIN IR L



DU 4t v
6.4 MCMC Jj
ETE 21

1. ZEFRI% (MC) 2%

o P2 [C S A e fi] B VA 2 ML MC iR
o [RGB/ MC R ZE R WIAE TSGR 1 5 IR LR .
o (At MC R ZE /N R W] L [CHE AL St Ay
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6.4 MCMC J5ifi
6.4.3 MCMC 7 21

2. FEARERE

o Jish FhiigrJy SULEHIFEA AR (trace plot): T [GHEE
ARUREOS A Jl AR AR T S R ITAT B AE A X HL s
AT WL (0 S SIPE RS, A BATAT DAE B st ik
).
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6.4 MCMC J5ifi
6.4.3 MCMC 7 21

2. FEARERE

o Jish FhiigrJy SULEHIFEA AR (trace plot): T [GHEE
ARUREOS A Jl AR AR T S R ITAT B AE A X HL s
AT WL (0 S SIPE RS, A BATAT DAE B st ik
2

o JyESR BRI B AR AT IS R DR, A LASAT I
B, EATRIBIEE AR > EL el - BUR S, A ARAT
RIFEAR RS AR AR RS ok, T HIR G AL R TCIEDCH], X
TTRLAE S ik 2.
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6.4 MCMC J7ikfi
6.4.3 MCMC 7, 24

2. FEARERE

o b Py ORI FEAH AR (trace plot): b [GHEE
ARUREOS A Jl AR AR T S R ITAT B AE A X HL s
AT WL (0 S SIPE RS, A BATAT DAE B st ik
).

o JyESR BRI B AR AT IS R DR, A LASAT I
B, EATRIBIEE AR > EL el - BUR S, A ARAT
RIFEAR RS AR AR RS ok, T HIR G AL R TCIEDCH], X
TTRLAE S ik 2.

o X ANARVEA T LT R K 22 AN A B AS B A5 T o A R A 1
Eokf A, K 6.4.1 43 T AW RATIE BSLB T
K 6.4.2 WEEKEAS NMEHIER] 7P, BEh
R, AT W1 10 J P AE 35k
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B 6.4.2 £ BDIKskhyiE a2 H




U eS|
6.4 MCMC J5i2
6.4.3 MCMC PEZ W

i 73 414

o LA FMRAT HI I U ik 2 1 [ 1) SRR (BN IE AR AL
VE A 21 0 HE ()3 1 2B &) (ergodic mean plot).
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6.4 MCMC J5i2
6.4.3 MCMC

i

o LA FMRAT HI I U ik 2 1 [ 1) SRR (BN IE AR AL
VE A 21 0 HE ()3 1 2B &) (ergodic mean plot).

o XL R B L 5 I 1. 2 M AU A,
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6.4 MCMC J5i2
6.4.3 MCMC

i

o LA FMRAT HI I U ik 2 1 [ 1) SRR (BN IE AR AL
VE A 21 0 HE ()3 1 2B &) (ergodic mean plot).

o XL R B L 5 I 1. 2 M AU A,

o WIRBMRMME Lt kMG AT E, WRIHELCA
EBEL (ILIE 6.4.3).
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Values of beta0

I I I I I I
0 10000 20000 30000 40000 50000

lterations

B 6.4.3 kB aG5E 09552 B



6.4 MCMC J5i/
6.4.3 MCMC Yk S W
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o (3) X t=2,3,m L FILHE:
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EL_HL{BT—Z)J Metropolis 5%/ 4%

o (1) AW NI AT U(—w, w).
o (2) MW AT EMAIEE Xo, TFAFA X[1] Hh.

(a) MM U(—w,w) /= v, &y =Xe+v
o EAA.
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EL_HL{BT—Z)J Metropolis 520 1%

o (1) AWM HMFRIAI ST U(—w, w).
o (2) MR IRIIGE Xo, HAEN X[1] WP,
o (3) M t=2,3, ,m T FHIHIE:

(a) MM U(—w,w) /= v, &y =Xe+v
o EAA.

(b) MEEI4AT U(0,1) P EsBERLE U.
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EL_HL{BT—Z)J Metropolis 520 1%

o (1) AWM HMFRIAI ST U(—w, w).
o (2) MR IRIIGE Xo, HAEN X[1] WP,
o (3) M t=2,3, ,m T FHIHIE:

(a) MR AT U(—w,w) P E v, &y =Xe+v H
iz .
(b) M54 U(0,1) HH2AERBENLEL U.
(c) tH Xe = X[i —1], tHHFEEZHME a(x, y) = min{1, A},
Hp
_ fy)
 f(x)

(1) P AU < AWERZ y B Xe = y, &0
/Q'\ Xt+1 = Xt.
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EL_HL{BT—Z)J Metropolis 520 1%

o (1) AWM HMFRIAI ST U(—w, w).
o (2) MR IRIIGE Xo, HAEN X[1] WP,
o (3) M t=2,3, ,m T FHIHIE:

(a) MR AT U(—w,w) P E v, &y =Xe+v H
iz .
(b) M54 U(0,1) HH2AERBENLEL U.
(c) tH Xe = X[i —1], tHHFEEZHME a(x, y) = min{1, A},
Hp
_ fy)
 f(x)

(1) P AU < AWERZ y B Xe = y, &0
/Q'\ Xt+1 = Xt.

(d) M ¢, &0F) (a).
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724 6.5.4

o & 6.55 MZEEIXN: HEM AR K BonEE O i S 21
b oA, ZeErsmge ], BmgEnT DUH T4 8. Wt
Kl 6.5.5 AT i H 7 BACERTLUE B B¥EH:L 0.2 .
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1§J654

o & 6.55 MZEEIXN: HEM AR K BonEE O i S 21
b oA, ZeErsmge ], BmgEnT DUH T4 8. Wt
Kl 6.5.5 AT i H 7 BACERTLUE B B¥EH:L 0.2 .

o HBEMFEA LM 5 PP ERAOMEH AR B, B AR
Lo MCMCT7 Al v 22 TR0 A1 S B B LE I 91 8
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1§J654

o & 6.55 MZEEIXN: HEM AR K BonEE O i S 21
b oA, ZeErsmge ], BmgEnT DUH T4 8. Wt
Kl 6.5.5 AT i H 7 BACERTLUE B B¥EH:L 0.2 .

o HBEMFEA LM 5 PP ERAOMEH AR B, B AR
Lo MCMCT7 Al v 22 TR0 A1 S B B LE I 91 8

WEH K 84, 64, 48, 39, 15
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1§J654

o & 6.55 MZEEIXN: HEM AR K BonEE O i S 21
b oA, ZeErsmge ], BmgEnT DUH T4 8. Wt
Kl 6.5.5 AT i H 7 BACERTLUE B B¥EH:L 0.2 .

o HBEMFEA LM 5 PP ERAOMEH AR B, B AR
Lo MCMCT7 Al v 22 TR0 A1 S B B LE I 91 8

M R %L: 84, 64, 48, 39, 15
BEHUATE ;. 0.336, 0.256, 0.192, 0.156, 0.060



J il
6.5 Metropolis-Hasti

6.5.3 M-H #litt s MR

224 6.5.

o & 6.5.5 MZc EIK W HER AT Wonit 4 i Ui Sl 2
AR AT, LmeEp) ke i, ZEeatnT LOH A5 8.t
Kl 6.5.5 HIATILM s BT BUE H B BIFA{E#ET 0.2 .

o HHEEMIFEA 0 5 P EEME R RS M AZE . L
J MCMC U724 TF 22 T43 A S S i 28 L i 41 an i
e KK 84, 64, 48, 39, 15
A . 0.336, 0.256, 0.192, 0.156, 0.060
S HLSs . 0.333, 0.267, 0.200, 0.133, 0.067
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224 6.5.

o & 6.5.5 MZc EIK W HER AT Wonit 4 i Ui Sl 2
AR AT, LmeEp) ke i, ZEeatnT LOH A5 8.t
Kl 6.5.5 HIATILM s BT BUE H B BIFA{E#ET 0.2 .

o HHEEMIFEA 0 5 P EEME R RS M AZE . L
J MCMC U724 TF 22 T43 A S S i 28 L i 41 an i
e KK 84, 64, 48, 39, 15
A . 0.336, 0.256, 0.192, 0.156, 0.060
S HLSs . 0.333, 0.267, 0.200, 0.133, 0.067
EREEI Y 0.2164363
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224 6.5.

o & 6.5.5 MZc EIK W HER AT Wonit 4 i Ui Sl 2
AR AT, LmeEp) ke i, ZEeatnT LOH A5 8.t
Kl 6.5.5 HIATILM s BT BUE H B BIFA{E#ET 0.2 .

o HHEEMIFEA 0 5 P EEME R RS M AZE . L
J MCMC U724 TF 22 T43 A S S i 28 L i 41 an i
e KK 84, 64, 48, 39, 15
A . 0.336, 0.256, 0.192, 0.156, 0.060
S HLSs . 0.333, 0.267, 0.200, 0.133, 0.067
EREEI Y 0.2164363
AL EE I AREZE . 0.02319191
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224 6.5.

o & 6.5.5 MZc EIK W HER AT Wonit 4 i Ui Sl 2
AR AT, LmeEp) ke i, ZEeatnT LOH A5 8.t
Kl 6.5.5 HIATILM s BT BUE H B BIFA{E#ET 0.2 .

o HHEEMIFEA 0 5 P EEME R RS M AZE . L
J MCMC U724 TF 22 T43 A S S i 28 L i 41 an i
e KK 84, 64, 48, 39, 15
A . 0.336, 0.256, 0.192, 0.156, 0.060
S HLSs . 0.333, 0.267, 0.200, 0.133, 0.067
EREEI Y 0.2164363
AL EE I AREZE . 0.02319191
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o Metropolis-Hastings ilFE VAN ) ANRFER T TE & MOS0 FE.
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3. 3&4%#7@2&

o Metropolis-Hastings ilFE VAN ) ANRFER T TE & MOS0 FE.

o JHNTAE Hh 52 o A A MM T BE B AT IR S AEL
e g(Y|Xe) = g(Y), HSZMHE Ty
f(Y)e (Xt)}

a(Xt, Y) = min {1 0e(Y)
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6.5.3 M-H #litt 7y

3. 3&4%#7@2&

o Metropolis-Hastings i /5741 o MEFIR NG TE & ATl
o JHNTAE Hh 52 o A A MM T BE B AT IR S AEL
e g(Y|Xe) = g(Y), HSZMHE Ty
o F(Y)g(Xt)
Oé(Xt, Y) = min {1, f(mgm} .

o JUSTAMBE T VLA L Szit, M HATFR AT A H AR A IR BT
I T RIARAS, (H & 23 A Al B bR oA 22 AR K
N, HRPLEEZE.
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3. JSTHIFE T

o Metropolis-Hastings ilFE VAN ) ANRFER T TE & MOS0 FE.

o JHNTAE Hh 52 o A A MM T BE B AT IR S AEL
e g(Y|Xe) = g(Y), HSZMHE Ty

o f(Y)e(Xt)
a(Xt, Y) = min {1, f(Xt)g(Y)} :

o JUSLAMKE 5 KA Ly S, T HLAESR LA A H AR A AR50
N TR IR GF,  (H & 3R WA AT H AR 2 A1 22 5 AR K
I, R

o Robert (1996) 18 7 ML ALK SME, Jf HiiE: “Hhsr
FRE STVEAE Ry B ) SRR D A7 . A EEA
B, FRATUSERF H B UL WX R vk N . PR SRS b RE
JPVEAEIRA I MCMC 5 b2 EL AT F ().
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Zﬂi?ﬂﬂﬁﬁ/i 1451

o 5] 6.5.5 (Fh rHhFE) (RN MNIERHE S
p N(u1,03) + (1 = p)N(pi2, 03)
HORM R AMER 2 = (21, -+, zn), 2K p HIfhiTE.
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6.5.3 M-H dlif¥: ik JLANER

A TIES

o fj 6.5.5 (MLAhiFE) M MEXKRE T
pN(u1,07) + (1 = p)N(p2, 03)
OB AMER 2 = (21, , zn), 2K p BT
o i WA WMAILEMEREN
f(z|p) = ph(z|p) + (1 — p)fa(z|p),
Ho A, f 53 B PIAN IE AR 2
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Zﬂi?ﬂﬂﬁﬁ/i 1451

o {5 6.5.5 (FhALHhFE) RN NIEEEE D
pN(M17U]2.) + ( - )N(/u270—2)

HORM R AMER 2 = (21, -+, zn), 2K p HIfhiTE.

o i WA WAL MEREN
f(zlp) = pfi(z|p) + (1 — p)fa(z]p),

Ho £, 6 35 P IEAS R
o ¥ p LI i m(p) A (0,1) LA 04 U(0,1), W p

U A ]

(plz) o f(zlp)m(p) = [ [ [PAi(zilp) + (1 — p)fa(zi|p)]

j=1
o RN ISLHEN A p MEEVE R (0,1) A AEERAT/LE
FRMAEOL R, X AL DU A Be(1, 1) ARSI
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6.5.3 M-H filiff s LANAEF

2545 6.5.5

o fRILRL Y BRI N

o = min M
(Xe, Y) {1’ Tr(xt|z)g(Y)} '

b g $2U, HEERE g(y) o<y 11— )P, 7(-|2)

B bR AL thAd

TG 1Y)+ = B - x2H(1 — x)b

m(ylz)g(xt) _ J=t

m(xt|z)g(y) Hl[xtﬂ(zj|xt)+(1 — xe)h(zi|xe)] -y L(1 — y)b
=
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6.5.3 M-H filiff s LANAEF

2545 6.5.5

o fRILRL Y BRI N

o = min M
(Xe, Y) {1’ Tr(xt|z)g(Y)} '

b g $2U, HEERE g(y) o<y 11— )P, 7(-|2)

B bR AL thAd

TG 1Y)+ = B - x2H(1 — x)b

m(ylz)g(xt) _ J=t

m(xt|z)g(y) Hl[xtﬂ(zj|xt)+(1 — xe)h(zi|xe)] -y L(1 — y)b
=

o NHFATIATE, WA Be(a, b), 1Ml a=b=1
N 2 34T U(0, 1), REIEH: A I - A7
0.2N(0,1) + 0.8N(5,1)
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6.5 Metropolis-Hastings 57
6.5.3 M-H filiff s LANAEF

2545 6.5.5

o fRILRL Y BRI N

o = min M
(Xe, Y) {1’ Tr(xt|z)g(Y)} '

b g $2U, HEERE g(y) o<y 11— )P, 7(-|2)

B bR AL thAd

TG 1Y)+ = B - x2H(1 — x)b

m(ylz)g(xt) _ J=t

m(xt|z)g(y) Hl[xtﬂ(zj|xt)+(1 — xe)h(zi|xe)] -y L(1 — y)b
=

o NHFATIATE, WA Be(a, b), 1Ml a=b=1
N 2 34T U(0, 1), REIEH: A I - A7
0.2N(0,1) + 0.8N(5,1)
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SR 57

o (1) AHRIM i VLS Be(a, b).
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LIV I R

o (1) AW N NEE 7341 Be(a, b).
o (2) MIRWAAT P MHIEHE Xo, IFAFN X[1] .



6.5 Met opol is-Hastings $17%
6.5.3 M-H dlif¥: ik JLANER

ST B O F v R

o (1) AHRIMI N TS Be(a, b).
o (2) MBI RIIEGE Xo, THAEN X[1] WP,
o (3) X t=23,-- N EIL FHILRE:
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6.5 Metropolis-Hasti
6.5.3 M-H dit¥

@\Jﬁﬂﬂﬁ— Eﬁﬁ/ﬂii

o (1) AWK VUK i Be(a, b).
o (2) MR h MM E Xo, IFAEN X[1] Hh.
o (3) X t=23,--- N ELZFFLE:

(a) MIRILS A1 Be(a, b) Hip™ /i AMEEAY y.
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@\ifﬂﬂﬁ— Eﬁﬁ/ﬂiiﬁé

o (1) AN V43401 Be(a, b).
o (2) MW AT EMAIEE Xo, TFAEAN X[1] H.
o (3) X t=23,--- N ELZFFLE:
(a) MFEoAT Be(a, b) H = AMEIEAE .
(b) M54 U(0,1) HHAERBENLEL U.
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6.5 Metropolis-Hastin,
6.5.3 M-H filiff s

@\ifﬂﬂﬁ— Eﬁﬁ/ﬂiiﬁé

o (1) AHRIMI N TS Be(a, b).
o (2) MBI RIIEGE Xo, THAEN X[1] WP,
o (3) X t=23,-- N EIL FHILRE:

(a) MR Be(a, b) HHy - AMEILAE y.
(b) M54 U(0,1) /L RBENLEL U.
(c) tH Xe = X[i—1], tHHHEEZ#ME a(x, y) = min{1, A},

H
b o\ T(yi2)e()
m(xt|2)g(y)
WIRTBR. 45 U < ABER y, & Xeox = yi 014 Xert = Xe.
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6.5 Metropolis-Hastin,
6.5.3 M-H filiff s

@\ifﬂﬂﬁ— Eﬁﬁ/ﬂiiﬁé

o (1) AHRIMI N TS Be(a, b).
o (2) MBI RIIEGE Xo, THAEN X[1] WP,
o (3) X t=23,-- N EIL FHILRE:

(a) MFEoAT Be(a, b) H = AMEIEAE .
(b) M54 U(0,1) /L RBENLEL U.
(c) th Xe = X[i —1], HHHEZME a(x:, y) = min{1, A},
A 4 T(yl2g(x)
m(xe|z)g(y)
WHTHIR. 25 U< AHZ y, 2 Xev1 = y; BUE X1 = Xe
(d) ¥4 ¢, &MIF (a).
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#2441 6.5.5

o L 100 NUGEIIFEA ST, HIE 6.5.6 A B mT HLEE (1) I [A]
WA E B RFERA KR, B i1 K 6.5.6
ﬂ@miﬁk%ﬁﬁﬁﬁ/y@ HH ] T L £ B A 1 A 2841
A& 0.2553, ‘Bt p I THE.



6.5 Metropols Hasting
6.5.3 M-H diliff: jiz

b B MH MR

o R IHY L YL, NEEMATH X, MR H 3 BEHATIE
ANEEHT, BIAKIZ 7> B M-H e sk, SRy A
AR,



6.5 Metropolis-Hastin,
6.5.3 M-H filiff s fi

4. By M-H #liFE 7%

o PIRAE A Z YEIN, ANBARTE B X, M 2X H EHHTE
ANEEHT, RIFR A2 81K M-H HilRE vk, SRR Jy (8 R B
TR,

e ir

Xn = (Xn,la cee ,Xn,k)a
Xo—i = Xngs s Xnji—1, Xnjig1s - - s Xnjk)-
ARINIESS n DEEPIRAS, RAESS n JDERER § AN Esh
HALF ERRE. F(x) = f(x1,- -, x) A B,
F(xilx_;) = f(x)//f(xl,--- , Xk ) dxi

T X; R HAb > B A
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6.5.3 M-H ik

EEB’J M-H ik 512

o o EM M-H IR VA k DR 4 Xo RS n iR
AT X 85 0 AN EPIRE, D"JE’)“ n+ 1 IR
A, AFH M-H SVERER X, . ks
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6.5 Metropolis-Hastings
6.5.3 M-H ik

EEB’J M-H ik 512

o ZArEN M-H HIFE S5 ikth k DM & Xo i RREH n IR
ERIG X, 35§ N EIRE, U“JE’)!" n+1 LERIE i
orp, A M-H B EE X, . ek i

° X‘J = 17 7k7 M//‘TZ i /I\%Eéij(ﬁ%ﬁ q/(|Xn,nX>,k,7_,) LI'ITL,
Y, XA

Xo—i = Xnr11, -5 Xogrim1, Xojigts - -+ Xnk)-
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6.5 Metropolis-Hastings
6.5.3 M-H ik

EEB’J M-H ik 512

o ZArEN M-H HIFE S5 ikth k DM & Xo i RREH n IR
ERIG X, 35§ N EIRE, U“JE’)!" n+1 LERIE i
orp, A M-H B EE X, . ek i

° X‘J = 17 7k7 M//‘TZ i /I\%Eéij(ﬁ%ﬁ q/(|Xn,nX>,k,7_,) LI'ITL,
Y, XA

Xo—i = Xnr11, -5 Xogrim1, Xojigts - -+ Xnk)-

o R LINER

(X, i,

Xn,i, Yi) = min

FOYiIX ) ai(Xn,il Vi, X5, )
f(an’Xn_,)ql(Y|Xn’7Xn—l)

% Y, %ﬁ?ﬁ%%’ I)T\IJ/?\ Xn+1,i = Yi; 7&'}'\” R4 Xﬂ+17i = X,,,,'.



6.5 Metropolis-Hastin,
6.5.3 M-H dilik: ik L

Bora i) M-H stk 5 i 65

o fjl 6.5.6 F & 54 f7EH NI MR K ST (Wechsler Adult
Intelligence Scale, WAIS, 0-2043). HF 5T 1 24 HRAE T K ILE 4F
JEAAE 5 WAIS JR G K &,



6.5 Metropolis-Hastin,
6.5.3 M-H dilik: ik L

Bora i) M-H stk 5 i 65

o fjl 6.5.6 F & 54 f7EH NI MR K ST (Wechsler Adult
Intelligence Scale, WAIS, 0-2043). HF 5T 1 24 HRAE T K ILE 4F
JEAAE 5 WAIS JR G K &,

o R AR R H) logistic [ AR
\/,'NB(]_,W,'L |n17_TITr_:ﬁO+Xi517 l:17754
Kby, =1 235 i DNEFERR, x5 Bpnd i MA
1) WAIS 155,
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6.5 Metropolis-Hastings

6.5.3 M-H il ik LA 2R

&y M-H JiliFE 5 i -1

o 5 6.5.6 F& 54 {72 NIWIAR J1 A S: (Wechsler Adult
Intelligence Scale, WAIS, 0-20%3). HF5T 124 AE T K DL ZF
JARAE 5 WAIS JREHI KR

o B FALRMUW F R logistic [ AL
Y; ~ B(1,7), |n17_T7r_—ﬁ0+X:517121,-~-754~

Wb Y = 1R A NEERR, x BT T A
15 WAIS FR&H.

o BIERpAECH
n ghotxifr  \ Vi 1 1=y
f(ylBo, B1)= H (1 + e,30+x,ﬁ1) (1_|_e,6’o+xiﬁl)

i=1
{”}/504‘51 leyl Zln <1+eﬁ0+x'61)}.

i=1
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6.5.3 M-H ik kit L4

1§J656

o HIE By, B MK AT m NPSIIIERS A0, B (8o, £1) =
m1(Bo) m2(B1), 1M

Bj ~ N(/"LﬂJ"O—J?)’ Jj=01
Hop s, = 0, oF AR, RIRSEU A HOETEAR BIEL
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2545 6.5.6

o FIE Bo, B1 ML AT m MNISTIIEZ AT, B (B0, B1) =
m1(Bo) m2(f1), 1M

Bj ~ N(/"LﬁJ"O—J?)’ Jj=01
b g, = 0, o? AT, L SCIA BT T R

o IR AN
W(BOv ﬁ1|y)OC f(YWOa /81)7r(60a /81)

o< exp { Z [(ﬁo + ﬁ1x,-)y,- —In (1 + eﬁo-i—x,-ﬁl)}

i=1
. (60 - Mﬁo)z . (ﬁl - Mﬁl)z }

2 2
204 207
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6.5.3 M-H filiff s LANAEF

2545 6.5.6

o MHEIATHZE D &K M-H SLE I A B $2
W AT

B'~Na(B, diag{53,,55,}) & By~ N(fo,55,), B1~N(51,33,).
st B = (Bp, B1)7, 1Mi B = (Bo, 1)
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6.5.3 M-H filiff s LANAEF

2545 6.5.6

o MHEIATHZE D &K M-H SLE I A B $2
W AT

B'~Na(B, diag{53,,55,}) & By~ N(fo,55,), B1~N(51,33,).
st B = (Bp, B1)7, 1Mi B = (Bo, 1)

o {E M-H Sk, 4% 3 Bt AT AW, HALHAAE TN E,
ATEHG ISR SRk

S t=1,---,T:
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1§J656

o MHEIATHZE D &K M-H SLE I A B $2
W AT

B'~Na(B, diag{53,,55,}) & By~ N(fo,55,), B1~N(51,33,).
st B = (Bp, B1)7, 1Mi B = (Bo, 1)

o f& M-H &k, $ i gt AT AN B8, HARAAE TN H T,
ANTEHL W SH. Sk
N t=1,---,T:

o (1) 48 = (8, g
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i
2545 6.5.6

o MHEIATHZE D &K M-H SLE I A B $2
W AT

B'~Na(B, diag{53,,55,}) & By~ N(fo,55,), B1~N(51,33,).
st B = (Bp, B1)7, 1Mi B = (Bo, 1)

o {E M-H Sk, 4% 3 Bt AT AW, HALHAAE TN E,
ATEHG ISR SRk

Wot=1,. T
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