ﬁ Mour kov Clhain Mon"r& Carlo (MCMC)
- Me_‘H«oc[S

Nﬂi—_e:_: TL\Q ol{scussion mf 'Hﬂe ‘Q”ou)fnj
methods will be in the context of a
discrete rV. bt +he results ho ld
true Qﬂ&loaouﬁ[?’ in  the continuous case.
- Su)oFose, X s a (Fossflaly Vﬁt_l—or'”‘ll“e‘l)
CJ,{Sc,re,‘\’?_ r.V. with FW\'C P[X: ‘XJ']) J?\
~ We wish 4 caleulate Hie e,xredu[

WL\UL& 0'p Somée SP&C;-A'QJ -Cu.nc_ﬁor\
of K:

"So\meJl‘\\me.S 't s c‘i‘pﬁcul‘l‘ To CDMFuj'&

‘H/\;S ou\a_l\,'Hcauy) S we Ccan use
Monte Carlo Simu\cd‘l‘on +o

appro ximate 6.

_C-,e,y\ﬁrad('ﬂ O SQ.T'U.&V\C,& op N llcﬁ I’“.U.‘S

Kodayeoy X aving pud P[X=n] oy



“By e law of lqrje numlners)

So \f we wmake n lqrje) 'H'\e*\

Problem: It m':jL\‘\' be oln‘-p'p:'c.uH' To

cl.ir‘ec;l'ly j%?f‘d‘e Xl' ' ’Qllow;hi -I—Le
needed distribution.

- This is e.sFe_chuy rue ("p 'H\& x,'_'s

are roxmhm# ve_c:\‘v rs wlqose

cCo W\F onents are c_[e:pe,na[ent .

A“OH"Q"' Pl’o}alem Semethimes we den't
k"ww the whole PM'F We wmay know

bu)r\e,r& -H\e ‘DJ ave. kVLowv\) \::u_'l‘ ~I-Le
Constant ¢ unknown .



- Of Course  since 2 b =1 then
]

Jt'F-CECU‘\' or \'m,bossilal& o C-GMF&L+€-
Mar kov Chain Monte Carlo (MCMC.)

"I-n schA cqses} we. mo.y j&nerade o
Séquence of de!:e_na[e.n"' (raCl’LLe.r Hhan

independent) vulls lie) are Hhe states
O‘p a M"LY‘k‘W CL\‘-"U.L\_ lqawinj S'f'q_‘ﬁonmry

obalbi ) S :
— The LLN stll helds

m +his case sl

1S5 s+ill a  Consistent estHmator ot
o= E[W(X)].

The Me,'h*oFol.‘s-Hqg-Hnjs (M-H) Algorithm

T8 I8 & ’PQW\OL[S MCMC me:H«oal 'FC\DI"

jmerqﬁ'nj v 'S 'Fo”owfnj a Cer‘}m'n

diS"l"T‘iLL{"‘I.GV\ (WL(IC,L\ W\oo7 lo& knowy\

OV\|7 ULF o a morm«lfz.\'ﬂj CDYIS‘I'ELn‘I').




— Y \DJ (J: \)2}...> be FOS{'HUC numbers
such that B = 3= b+ < 0z
J=1

- We want o jeme,rad'e o Markov chain
l/\QVI‘V\j S'\’och'onctry Froloq_'ot'lf'ﬂes

~ This Frobaloill'+7 distribution s CcL“ec(
Hie h:lef' distribution .

—let QO be He Fransition Pro]o&lou'l:'+7
MmedT iy of a srec.i-lc[eal wvreducibhle

Markov cliain L\awivxj State s’aqce
S L e e
- The elements of Q are %‘L(f;j>z)
L, &5,
—The Marksv clain resulﬁ'nj from +he

M-H algorithm s {X&)J@G‘nd -
Lollows -

* When Xn=1(, qenerate a rv. ¥ such
Hhat




* For \/-'-\j) set

xm-\ =

Then §Xa§ s a Markov chain it
+ransition Fro‘oaL[,:"Hes

_I_\J__g_‘t?__:_ TL\e 0({5‘1'1”1'\0LL‘HOV\ i()> o-C +Le

candidate r.v. 7 s called +he fY‘oPDS&l'
distribution. | -

- The Markov chain s Hime-reversible

with S‘l"L‘HOV\a.r‘y Fr‘oloq.Lc.l{‘H&S T[—(J) 1'16

(+he

Co:«Ai"Hon).



—TL\\S C,onal +on 1S Sa'hs-p'eal I‘F we '|'qke

wp= b _g amd et

bdlf\y?



