MATH 285: Stochastic Processes

Today: MCMC

Homework 3 is due on Friday, February 4, 11:59 PM



Exam P\e, '

Consider rondom wolk on 6=

Treens(hion  motox

3

r

®)
0

Y
\

w|-
0)

wiP

P 'S doub\j S+‘DC."'\Q5'HCal SQ

wir
Wi
v

M=

=

Detailed bolance eﬂuo&ioh‘.
P(jd5= =

K - (\5\" \\S( . (Ka) s revecsible °n‘3 &)



ExamF\&: Hord Core COh‘F\'ﬁufoj\‘or\

Hou-cl Core COnFijura-[-{on A O O O o o o
on {llzl"')M]JL s o function c o o o o O
N O O O O O O

such that ©o o o o0 o o
O O O O O O

v O @) @) O O O

Dencte &;3 HCCy dhe set of

N
v

all hocrd core c,on-FfjurQ‘hbhs N
on {‘l"erJz. SU&-\DPOSQ wWe want o choose o LL.h\.‘]CO(‘YV\
disteibution on HCCw | Pl Z=c]-= N ce HCCh

Problem: How o COmPuﬁe ‘\—\Q,C,,\S \ 7



EK&mP\ﬁi Hord Core COh—F\'ﬁurcd\'on

ComPu+iV\3 | HCCh |l for larSe N s difficu\t.
lnstead we construct o« MC on HCChn  whose
S‘\'o&fohc&r:j distribution is the wniform disterbution on HCC, .

Construction: Hor ony 4wo c,on—(\'suru_‘h'oxns c #c'
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(i) Then for any c,c’e HCCy Pl Xati =< | Kn=c]=

(1) (X») is irreducible (¥ cic’e HCT, '
(i) plec=pcic) (e ond </ differ in only ene coordinate)
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Now if we start the process Lrom ony Ce HCCn, then
for sufficiently large n P Xn=cl=
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Construct oo MC: f £ ond 3 are Hwo C]-CQlor'mjs' 4‘13)
Se\j P(F 3)____{ Vf -P ond S dffer ot e_xcxc"‘lj ohe verteyx

b therwise
pfif) =
O(n) with  Fransition ProbcxbiH'(es E((ﬂ) is an irceducible
MC with sfofionary distecbution wef) -
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Q: How o SOJY\P\Q O.V\\J (Shf‘lc,"'l\j \)05\“’[(\!(5 disteibution T 7

Two-ereP MC: () propose moves () oLccePJc/re:)ec‘l' move.

Construction of the Markes Chain

Let S be a dinte set  T>0 o disterbution on S
(‘) COV\S'\'(ULC-'\' an ((‘Feclu\c{b[ﬁ MC on S NH’L\ sjmme‘}“ﬁ‘c

tronsition Probqbi\('\\‘es
2) ¥ T (the desiced distribution) is not waiform
construct oo pew MC with Fransifion Frobabi\i+i<s
\>cc‘p=
° Tr(i)P((.nz
50 T s 5\'®+f0har3 for P(,f-j)
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Su,ﬂao&?_ we  kaow how o simulate o MC with
teonsition  probobilities C1C('.j>.—n‘\o. we can simulade
oo MC with Hronsition Pmbab(\(ﬁ@ F(LJ) wsing  the
“wo - sieka ou\jori‘r\nth
) P(‘O\DOSQ the move

I Xa=0 , then
(i) Pecept or reject fhe move -

A(‘_CQ_P"’ fhe move with Probab;lijrj
\Ne %e’c thot E(Xm\:j ‘Xn=£] -
£ we how run (Ka) su?wcic_ienﬂtj long | fhen
Q: How \wmj should we  run  (Ka)?
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where 2(5': s The {qu‘H‘Hon function (difficult)
Ta ke ~ Then
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