Variational Inference




Variational inference

1. Select a family of distributions ()




Variational inference

1. Select a family of distributions ()

Example: N (p,




Variational inference (TEXHUYECKNI
CNAALD)

1. Select a family of distributions ()

Example: N (p,

VARIATIONAL FAMILY




Variational inference

1. Select a family of distributions ()

(7, o)

09

0 )

2. Find best approximation ¢(z) of p*(2):

Example: N (p,




Variational inference

1. Select a family of distributions ()

/J%Ug O\

0 )

2. Find best approximation ¢(z) of p*(2):

KLlq(z) | p*(2)] — min

Example: N (p,




Choice of variational family

N

N7 e, .
@ \QSN?////‘ q=rp




Choice of variational family
(TEXHI/I‘-IECKI/II/I CNIA D)

B ctune ecam Q He HaKpoeT p*, 70 byaeT paccTosHMe Kakoe-To.
A ecnv HaKpoeT, To q u p* coBnaayT + HEMHOro TemHee ¢purypy

o\,

Q Nt Q
@/

q o

p* ¢ Q p*eq

LARGER Q => HARDER




Unnormalized distribution

p*(z) = p(z|X) = =




Unnormalized distribution

() = plelX) = - )

Optimization:




Unnormalized distribution

p*(z) = p(z|X) = =

Optimization:

p2), _
KL[q(2) | =] =




Unnormalized distribution

G B (C)
Kelata) | 220 = [ a0 5220




Unnormalized distribution

p*(2) = p(2|X) = a2

Optimization:

celo) 1 2] = [ a@tog 15

— OqZ)Z <) 10 <
—/ ()lgﬁ(z)d +/q()1gZd

(i)




Unnormalized distribution

p*(2) = p(2|X) = a2

Optimization:

celo) 1 2] = [ a@tog 15

:/ (2 )1ogﬁ(2dz+/q(z) log Zdz

— KL[q(z) || 5(2)] +log Z




Unnormalized distribution

p*(2) = p(z|X) = G
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