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MP algorithm for CS : 1. motivation and construction.
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Example 1 : I - D Ising model with 3 spins .
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Example 2 : Bayes linear model . ###④
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Remark : For u C-Pcr) ,
the MRF representation
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Task : compute the marginal distributions
O O

field]
.
Miki ) = fuk ) ¥;

dxj ¥a
Oi

③ Belief propagation algorithm on tree graphs #\,
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Def ( Belief propagation algorithm .

on trees ) .

{ rika.si , n'Esa } iev.ae,
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.
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-1hm : BP algorithm on trees will be exact after 2K iteration

K is the diameter of the tree .

Mikki ) = Mi (Xi ) u a
Gi ) = Misaki ) , Fifi Gil ua→iCxi)

④ Loopy BP algorithm on general graphs .

Def ( Loopy BP) .
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Example : LASSO . w/ temperature B .
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Remark : ④ We hope Mikki) → uni Lxi) as k→w
.

④ This will happen in practice .

in many case .

⑦ practical when Ya Yi
,
are simple .

④ Not merry practical for LASSO .



⑤ From BP to message passing . ( X = ftp.X-IRK )

Consider X = IR

Gaussian approx .

Wrong intuition
: the beliefs are approximately Gaissian .

Intuition : In the update rule , only mean and variance of

incoming beliefs are important .

Input beliefs can be approximated by Gassian dist .

in the update rule

Real beliefs are still non - Gaussian .
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