
* Equivalence of Inference tasks . (MARG,MAX, SAMP, compute Z )
- suppose we have black-box food ECG)
then we can use ie to compute marginal I)
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- focus on approximating log Partition function

§ E log Z

-Def . VariaEbnalckaraEon of ¥ as solution of an
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-claim - G Cb) is strictly concaveL
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- proof>
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Consider Naive Mean Field factorization

Sme - { to C-Ghani : buy -_ be aback) - - xbncxus}
b = Eb , c-33.iq#H-yni

dim:# I-D n
- plug-in this test dist b .
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. Mean Field variational inference problem
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° back;) 's one approximation PCH ).
• object've Tu b is not Cree core: be - bscxg ). bilinear.

f- Xc - Xa
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taking derivative , wire back.)
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Naive Mean Field equation
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b Gantt '

b Gohan is message Lbelref.

¥1 Gossip algorithm .
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* Naive M.A is bad . *, a
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accents for marginals cpcx;))
exact only when Dex) =P ) - Pca) r - - Pcxu)

Bethe fee energy - accrue for pairwise moguls CPCX:X;D
( exact on trees. pcxs.

simpler complexr
Naive Aban Kidd Bethe free energy Gibbs free energy
mean field equation Belief propagation .

• Parameters : back. ) n PCA )
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. Def. Ideally we would like to search over Globally Consistent marginals
MARG (G) E { b - Ebi 3. Ebrd) see. 7- pcx) with
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• Def. Instead we propose searching over Locally consistent Maytals.
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• Local consistency can result In a non-distribution (not globally constant!

counterexample> H -EQ13 , be,=bEbz=[Ig)

in ¥3
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② so www.xst-L?oY:Ia]
b is Locally Consistent , notglobally consistent.
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• for G that is a tree
" Locally consistent b , 7- PCx) eKae is globally consistent.
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