


• Discretization

have a OPD PHIN , ✗ and 's all Ainhoa
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discretization causes a trade-off between accuracy and computation cost

• Canonical Forms

canonical form represents the intermediate result in inference as

a log -quadratic form explant when U is quadratic
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The prodkt if 2 Canonical form own same scope ✗ is :
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When we have 2 Canonical factors over different scopes .

we simply extend both to make the scopes match and then perform produce
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To reduce a canonical form Clxiikhg ) g.mn 7-y . the resulting canonical form is
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can adapt any exact inference algorithm to linear -Gaussian
. just replace factors with canonical forms



' Gaussian Belief Propagation
A Gaussian network has canonical form local CPD

,

i. the joint distribution also has canonical form
Plx .

- link exptaxttxthtx ) ( P defines a legal Gaussian Iff J>0 )
can obtain J by lreorderyandl adding together individual K's in local canonical forms

the minimal cluster gnph that satisfies the family preservation would contain a cluster * Hilly so T.g-tolfmeaohedgexi.ly )
choose to use a Bethe-structured cluster graph that has (practically used )

{ A cluster fm each Variable Xi

A cluster freak edge xixy
assign diagonal Iii to the canonical firm of X: cluster

off - diagonal Jig to the canonical form of X: Xy cluster
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Hybrid Models

G- Di Da Dn D: are discrete binary vars

l l t
X, → Xu → - .

- → Xn

Xi is a Xr -
- in all conditional linear Gaussian

conditional Gaussian

pH; / Hm , D:) =NIX:/ Kid:) - kit +Kidd ; Eli , d:) ) ✗(1. d.) = 0
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, } similar to variable elimination

i.

PHD is mixture of 2 gaussian .

pH. xD are mixture of 4 Gaussian

In general . even representing the correct marginals
in a hybrid model can require space that is exponential in size of the network

> Canonical Tables
A Canonical table ¢ over D.X fan DEO and ✗ Er is a table with

an entry for each de Val ID , where each entry contains a canonical form UX ; ka.hd.ge) wax
d) denotes the canonical farm over X with D=d

l can represent and disable GPAs on Gaussian with canonical table / Hd) = (( of; 0,0 .by/4dl)
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Let {dix } be a set of observations where dis discrete and ✗ is continuous

instantiated by set entries when Dtd to an

instantiate ✗ by instantiating each canonical form with X=x

Y ¢x=x } /A.b-b.)
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.1) Whk X=x

- Weak Marginalization
G- canonical table 01×111 with weight Gaussian , µµ\MYmdi*

"" / Cannot be represented by canonical farm )
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let Plk - - Yn ) be any distribution with mean u and covariance matrix -2.

then the Gaussian distribution NIU,-21 = Ayame
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let p be density of mixture of kaaussians { Lwi , Mui .-2:D } and EW: -4

let q= NIU ;
-2) be a Gaussianaymjmlp-FW.N.HN/U=..IW:UiI=-?Wi-Zl--?WilUi-UKU;-UT

q has the same first two moments ( mean and covariance )
. thus go ayy

" DIPIIN)

E*p[X]= JEW: NH.lt#lXdk---?w:fxNtxiu;.-z.)xdx--I.W:U: n
A



F-*p[H-a) Hui] = £ I.www.ui.EIH-u/H-uYdx---?WifxNtx:Ui.I:) - [Humint + Hui- Hui] dx
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Assume we have a canonical table 4×1AB) . Its weak marginalization 01×1181 is :

fm every
value at vakhd . select the entries consistent with Aa and sum together


