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Boosting Variational Inference

Variational Inference  argmingc g DXL (q(2)|p(2|z))

Boosting Variational Inference  argmin e onv(o) DXL (g(2)|p(z|z))

o Variational Inference

> Trade-off between the tractability of the
problem and expressivity of Q

o Boosting Variational Inference

> Bayesian Inference meets
Convex-Optimization 015

> Allows for tradeoff between additional run- oo
time for a better approximation
Locatello et al., 2018; Guo et al., 2017; Miller et al., 2016
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Boosting Variational Inference with Frank-Wolfe

o Convergence rates O(1/t)
o Several restrictive assumption for provable convergence for Variational Inference
o Knowledge of the optimizer to design linear minimization subroutine

o In this work: we relax assumptions and allow for black box solvers

arg Ming e onv(Q) DKL (q(2)|p(z|z))

conv(Q)

Frank & Wolfe 1956; Locatello et al., 2018
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Residual ELBO (RELBO)

‘ Inference as an iterative procedure ‘

A P(Z|z) 1
at(z) Z
RELBO  argmax,(.)cq —ABs[log s(2)] + Es[log p(x, 2)] — Es[log qt(2)]

( ]?LPO ) Residual
i =1

Subroutine  argmin,(;)co DKL (s(z)

o The next component should be a good approximation of the posterior

o But should be different from our current approximation
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Results: Proof of Concept

target

fixed

line search
fully corrective
BBVI

o Edward implementation: https://github.com/ratschlab/boosting-bbvi
o Easy to try different models and different families

o Optimization independent from modeling choices
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https://github.com/ratschlab/boosting-bbvi
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