
Given a description of Pex) that we want to sample from

PG) - I ↳Hi,X-D
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Metropolis -Hastings 82rem chosen
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Puts Kya
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output Quy = Kxy . Roof.

Detailed Balancedequation .

Qxy . Poo) = Qyx Pcg,
implies that stationary dist . of Q is Pcxs .
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Remark1
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M - H . is efficient . M

Rey only depends on the ratio of RpY↳=¥,#tickets)

q
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does not requireZ.

Remark2
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We do not need to store K
,
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- first. we choose K there is compact. k=f*T - HIT

step 1 . at time t, female candidate Xcette) from K×⇒
,
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* Theorem: Metropolis - Hastings Algorithm .

finds L1- projection of K
onto the space of transferor matrices that
have stationary distribution Pcx )

.

Que, = arguing Z⇒. lpcxskxy - Rx, Ex, I
Q -
se

. pTQ=pT

* Are we done? the are is in choosing K .

it k is too spread out ( like Ky#HIT)
→ resection rate is large

it K is too narrow

→ takes longtime to explore , nixigttmef.

-Def . Gibbs sampling Rx) defied on H
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Repeat F'' '- Xie'
.
Xie! - -

- size? .
. . . xnce)

step 1 : sample I GEL, - - -,#3 uniformly random

step 2 : set I
-I
= XII

9
El, -→3h23Yeps : sample 9¥ from P'!÷!gIp⇐,

seep4 : feed← I

*Remark : PCE
, I XEI) x * ↳ (Ea , Xj

') ←OCdegree's)
Nfl many evaluations .



Gibbs
b

claim: ( Q
, Puc, ) satisfy dedbaaEsn .

Qxy Pom - Qyz Pop.
Pcxs - Qty = Peas . ht . PCL , IX. ; )

T Boyes#
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= pcxilx-dpcx.is th . Patel ki )
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* The resulting dynamics Glauber Dynamics

.

example> Glauber Dynamics for Proportioning
proper coloring : given a G , K- colors {I, - -ok}

coloring Ts X = (Xi
,

- -

, Xu) EEL . - - K 's
"

proper coloring X S-t.

A #Xs ,

* Ci
. EE

Graphical Model :
P = 'z ¥¥⇒ Itc x; # xD ←

lots of

Zeros
.

[ # possible proper colony.

to solve inference problems for K-coloring . ep RP ( Xi = Xz ) ?

Gibbs Sampling : Iuiaearge with a proper color +
cos ⇐ easy it

KZdcuax
OR k=3 Repeat

Gf③•qB{RGBB
✓sample I GEN] uniform .

R ✓ sample pqyx.CI' = uniform over colorsB↳ EG , B} ehaeiane not eaten

£14 by its neighbors .
G B
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comparison> M .
H

.

K-- fufuHIT - explore all colorings,
and most will be reseeded.

-

If inference task compute £ sampling . ¥FTtaa⇒
If you have a black box for marginalization . PCI; )

⇐ I tcx)°Ee¥

p*⇒=¥¥.tc×:
X' IN Pex) after mixing time

Nfxcn) NE Zz E - accuracy.



example > Isis models . no
HEEII}

Poo - ¥ ¥,eqeapcpp
- Ask )

inverse temperature

÷¥÷¥7¥. p--o victim random

p9 .

W Boo .cl#,.( Parizeau

O
O

* Spread of Innovations .
Montanari, Saber's[ zoro ]

Incentive
O
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Model as Glauber
Dynamics .



* MENng TTme.

Def. E-mTNyeTmeTurxc# of a Markov chainQ .

is the smallest eine Tua CE) such that ton all t>Trix

and for ay
,

initializations of
,

where@HF-CfwJ.Qt
I ft - Ti /
, EE

is the dist
.
at

q time t
.

Stationary die - fQ .

Treat
: I p-Elev = If I lpcxs-fool = § [ Poos -8055

'
variation distance

f-P T

/ pp
Max Eo, pea -fog}

eas p -BernCp) ¥jg
"

I p-Glau = Ip -81
g-Bern
¥

Def . a coupling of two random variables X and Y
with marginal distributions Pxcx) & Pycy)
is a Jimeprabtydstrutim over CAY)

Pack)
S-to marginals are preserved.

§ By kid = Ray,[
qpxycx.is) = pxcx)

examples>
Px - Bern Cp)

PyuBerner).
② optional coupling

Px Pxy -
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