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* Bethe free energy
- account for pairwise correlations induced by edgedfactorsL exact on desert button p on trees

. parameters ? bi CA) : approximates PLA)

to (Xi, Xj) : approximates PCA,
use b = { hot, big} notation went G

.

Def Ideally we want to search over Globally Consistent marginals.
MARK ⇒ Eb --Hii

¥!} ? !
"hi

)bis LAX;) = Pix) , II.JE E
'

brue checking it b GWANG is NP-hard.

want CT

Def. Instead we propose searching over Locally consistent marginals.
Lo CCG) E { b s-t

. I
,
bi CA)-1 . ti EV

¥ big Cx: = bike), it ¥
a Local consistency does not imply Echobat consistency
counterexample> 7=10,13 . 8 , =bz=bz=[ HE]

babies::
'

::b ) - bis=L: o.o.im]
112
①

I¥3
②④

we can check that bi#f- § big CAG)

2=-3



• for general graph G .

• for a ene

÷÷
'

[
Local consistency Toupees Global consistency
of the graph is a tree.

for G that is a tree. , suppose we know the Singleton& pairwise marginals
then we can recover the Joint Rx) uniquely.

{ Rex:B: {Fi ; MB EET '

the"

fi, x-DRex. - - xn) = IT % '

EY,EETeifi
claim

. but E Et bi ¥zbz4jj% is globally consistent

it E-Tv,Eta tree
,
i.e.
,
- bias = bed

[
biscuit In,⇒bc×)

proof> by induction ,
n-I

,
bcx , ) = bi ca ) is globally consistent.

Suppose it is true for a tree with n nodes .

then we consider a tree with node nel attached to note n

÷:÷÷⇐ .

" " "⇒ . "F¥ .

E.
in
.io""!::÷÷⇒bcxis¥÷¥ .

= k¥7 .

t )

bulky

= bn.nu ( Xu ,Xuxa)



Beek free energy
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For a graph not necessarily a tree
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This is the Bp update.






