Markov chain Monte Carlo (MCMC)
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For the glory of God
TInhoduction

+ A Markov Chai Mowe Qo s ore <P algorsihms Lo sompling Bam @ prokabitiey dishibution
- Befe we diie fito Hhe MCAC algorthm, leh us Sumwiize o o pereguise cnapls.

Monle Corlo Aethod,

+ Monle (oo wethod, T @ Computetional. ol et Vel on \eperled, 1ondom Sampig o oblaiiy el vess.
* The dew 7s usig Vandommess +o solle problems Jhat wiglh be delewimistic i prndple

* Lt us fake an eampe ;
- lebs sy Hhak we want 4o know Hhe valne T ( Suppese +hak we dotd know the valie )
- Slepc are os Dauaou'ug ;
1 Daw & equate ond, thew Tnsciibe & quadiant W 7
2) Liifimhy Sabler a giiew vumber of poieds, oter the squore

3) Conl He nuwber o poids inside Hhe guadiack

5 Appnﬂmleﬂ 30,000 Jardom podks

4) Calalde 7
Pres, of fuadion} _ Toll number of pesds Tnside cricle ) Tneide coadt
Pren, o Squate Tolal number o poids fnsile Square Tolal Sample @wd
5) Adle Hhak ;

- I e poTﬂJs are not umfaml-\-’ duhvibaded,, Hhen the apploxl’»wh'ou. will be peot-

- Thee shukl be a loige mmber of poteds.

Bovaulli's hal
 Tnhe Hheswy o Pty and, Slatiics, @ Betoulm ial T & tondom experiimet Wit exackuy 4o possble oukeomes.
 He ochally 4ed 4o vebie e Tew of eqpeclation ;

- He was focuced, ow o welhod, of pccuredely estimating the unlnown probabitidy P sowe etewdt basd, on

Things you should know (Machine learning) Page 1



Hhe wumber of fines Hhe evek oams i ndependedt hials.
- He conducled 4 Stple etpertimedt +o Pgure out #.

€9 lets sy

- -
3+ 0

<>
5 M, olally we have 5o balls

wied, with glew ond, blue bulls

Thew, Suppose thet Yo ale gotg o doke auk one of balls Pom He wiived, ove-
5 lebs sy Hhat you got Hhe gieen one o< Hhe Prctduy. Leks keep dotug 7 /
- Fivally , yow wil See that # will Conterge ow +he acual Vadio as Hhe mumber of Hals Tudenses.

Cowdk number o bue Lalls
Count umler o greaw balls

= —is.— 3 Wwaslawofllmgenuml:ers

 He conduded; +hak- eveuing ™ the word, Ts qeueied, by piecie rakios.

- The en was guickhy spiesds bid isome people shaed +o aique Witk s ea-

Morkov Chatin

- Morkoy exdends Bermanlts reauts
- Morkoy demoushaded, Yt Hhe law of lorge numbers cow apphy 4o dependend variables

T Slatishes and protubitily . o Markov Choi s & shochuskic wodel desciibing o Seguence of possitie evacks
T, whichs Hhe probolitiFhy of enchy evack depends ouly ow the shade allaed,  the pevions evest-

© R example, lebs say Hhe we have e folouting stades ;

<)
Shle | : Go-So nix willv gieen onds blue

)
Shie 2 - we have wote gieen Varars blue

- Fosk, we simply Sladt i 4 random shake . eq. etther | o+ 2
- Seond, e wale & Goleckow ;5 lebs say Hhak Shog Do slade 2 oud Jordomby green, ball 7 chasew

- Thod, we ok +o etther sale | oF 2 anulﬁgow-&h:l-euaa}.
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* S0, we aw ientilly P pecsibie -Housrtions 5
1 Tk we ove i shde | ond, & green ball ocrins, We loop bock +o +he save shade and, seleet aggen -

2) I} we ate i Shdde | and 4 blue ball ocurs, we Juwp over 4o shade 2 and select

3) I} we ove W shade 2 and & qreow ball ocws, -

4) 2} we are W Shade 2 and, & blue ball ocws, -

- Ackually the prbolitrhy of a gieen versus biue selecklow T Clenrby vt Tdependend

4> obiushy, # depends o the previous atome !

* However, Morkov puved +hak s loug as evew) shake i +he mockine Ts veachable . when, yau vun
Hese Wacknes T @ Seguence, they \ench equititaiom. ( calleds 06 Shokonow) dishuction )

5 Thak 75, no wotler wheve you shor, once youw begiiv +he Seguence, Hhe number of +ives You visH

eoch shate converges +o some spacific Vakio o phokolbivhy

an Qi
Hee, i = [ ]
Oay Qo2

_ [ 0.S 05 :|
0.35 6-65

-+ The conaept of modellnq sequences o random evends using Shales and, HhausHiow belueen Slates

beaowe Knaow as o Morkoy choiin

L5 Tn obher worls, ey ave ail comecled, bk ouly depended o He previaus one-

Morkov Chaiiv Monte Onlo (Mcuc)

4) Iohoduckion

© Ths Jie o dolk abosk UCIC wily Hhe conepls that we discussed .

~ hs aluoye. Hewe & a Joigel pobabitrhy T whieh & hard Jo Sanple poidds om e dishhdion.-

- The MChe s used, Ho sowple poiiks flom Hhe orgel pobolitre

b) How does MCAC work ?

- Bogkeally, +he AcAC Ts a mied, words behween lonle Qovlo Smdlekon, and, Markos Chii

- Thoelie. we oy be able 4o say Hak He MclC & @ sorkof lomte anlo Swaletow whoe Hhe STlddion. uces the

Chasodesictics of Morkou Chiw +o somple paids Pom o 4mget probabitidy

+ The procedure as Riowing ;
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1) Chocse Yandomley o, il Volue Xo
2) Colaudate e Protabitele Denstly Fanckow o Ho om Hhe proposal dihituckion

e9. i:’l")
POF

> I

2
7

Ao

> Hae, Adle Hha A commonky el piopsal dishhdton T & Symmehc Goussiow dehadion-
Tw Mehopolts -Hostig algorehm, Hhe 00 musk be symwelic. 5 =+ mems 4 (xly) = 4(yx)

3) Perlhim dlehopolre - Haskige algohm

- Fiisk, e ave going +o somple anoter poud- flom Hhe plopesa) dishibdion (s possible bezuse #s e0sy Jo Sample )

- seaonds. we el 4o calutale Hhe ouplance pebabithy () ;

) POM> 006 1))
d = i (" Pe) 4011 Ko) )

5 Sce we hove w Syl dshibdion By 400,

eq. i""') > pot)
!
? : %{){l)
PM") ; 1/
g _ pot)
PDF ‘ § oA = miw (1, ppey)

/i, — K’

Ao 20

- Thid,, genedte a undom yandow number W ow Co.11
- Foordh, Check Yo Cre 4o aaeph of el o5 Dolawing
O b u <&, oaepthe condidte by sehing Nari = X’
eq. i u<d, Hew we will acep Hhe X 05 one of gomple poids ow Hhe dnget pokalinly
@ I w>d, reect dhe andelde and seb Kyei = Xy Tnshend
eq. lebs say Hhak we acepted dhe X a5 a sampe poick Pom She Jaigel pobobitely -
Tn addriiow, we Gomple ancher poick Ko Nom +he ploposal probolitri dahiudion

folo)

POF "\

leks say we oblamed U >d 5 Hew. wee nok dusiig Yo os o of Sample pridks, on Hhe Aagek dehithdion-
Tisleod, we e givg 4o sob X, 0s 4 ameck poid 5 and then sowple avchler psick on the popesal dehthukion.
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4) Reped His process enaugh such ok we wil be able 4o hit- eley potdk i, +he Space
» we may nokee Hhet- 5
- This T obuTushy considkied as Uonte Gl melhod because we veperk dhe pocess vandomky with o, lof of Flotetus
- TS s also avsidered a5 Morkoy chuliv wethod, bemuse chosiig yandom peiek s ouly dependent on e previas slp-
* Ps Yhe Stulpkiow goes o vony lage number of Heradiow,
- we ey wowk do ock ol Hhe begiwing elods (Baw o) bomuee s vt shiirzed .
- onee +he evads yeoch 4o Hhe Shable Sladus fe-gAle-Bmd dehthdton m Morkoy cheim ), we wey be ablefo e

Ye values Dom the Smuledion .
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