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1. Review ( VI with Implicit Distributions

)

ELBO : £(6) = E,(») [log p(, z) — log g5 (2)]
——— N —

model entropy
Gradient of ELBO : VyL(0) = Ey() [Vo (logp (2, fo(€)) — loggs (fo(e)))]
e (1) model term : (with MC approximation)
Eye) [Vologp (z, fa(e)] = 3 35, Valogp (z, fs (9)), &) ~ q(e)
e (2)entropy term:

Vologgy (fo(e)) = V. loggy(2) x Vafo(e) + Vologas(2)|._y

=0( in expectation )

but V, log gy(z) is not available !

2. Semi-Implicit Distributions

Goal : instead of "density ratio estimation"...

e method 1) lower bound of ELBO (SIVI)
e method 2) estimate gradients withs sampling (UIVI)

going to talk about "SIVI"

Implicit vs Semi-Implicit

Implicit


af://n0
af://n2
af://n3
af://n5
af://n14
af://n26
af://n35

e~qle) 8

Semi-Implicit

* g(e) is still implicit
e e aslz] €)= N(z | pa(e), So(e)

(output of NN with input € is used as "mean" & "variance")

go(2) is implicit
e 1)easytosample

sample £ ~ g(¢)
obtain py(e) and Xy (e)
sample z ~ N (2 | pg(€), Zg (€))

e 2)butintractable
a0(2) = [ale)ge(z | €)de

Assumptions on Conditional gy(z | €)

e assumption 1) reparameterizable
e assumption 2) tractable gradient (= V,loggy(z | €)
(V. loggy(z) isintractable)

Gaussian

meets those two assumptions!

e assumption 1) reparameterizable
u~Nw|0,I), z=hg(u;e) = pg(e) + Bo(e)?u
e assumption 2) tractable gradient (= V,loggy(z | €)

V:loggs(z | €) = —Zg(e) ™" (2 — pa(e))
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3. SIVI (Semi-Implicit Variational
Inference)

lower bound of ELBO
L(0) > L(0), where
=E

2(9) e~q(e) [Ezwqe(z\a) [Eg(l)’, ce@~g(e) [lng(iB, Z) - IOg(L;H (q9 (Z | 6) + Zf:l q0 (Z | E(Z))))]}

e L(6):SIVI bound
e optimize ELBO (X)

optimize lower bound of ELBO (O)

('since, lower bound does not depend on gy(z) , which is intractable )
e as L — oo, L(8) — L(6)

( L controls the tightness of the bound )

( computational complexity increases with L)

SIVI allows for semi-implicit constribution of prior in VAEs


af://n78
af://n79

	[ Paper review 22 ]
	Semi-Implicit Variational Inference
	( M Yin, 2018 )

	[ Contents ]
	1. Review ( VI with Implicit Distributions )
	2. Semi-Implicit Distributions
	Implicit vs Semi-Implicit
	Assumptions on Conditional q_{\theta}(z\mid \epsilon)
	Gaussian

	3. SIVI (Semi-Implicit Variational Inference)
	lower bound of ELBO


