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Variational Algorithms for Approximate Bayesian Inference

VARIATIONAL ALGORITHMS FOR APPROXIMATE BAYESIAN INFERENCE by Matthew ] Beal MA, MSci, Physics, University of Cambridge, UK
(1998) The Gatsby Computational Neuroscience Unit University College London 17 Queen Square London WC1N 3AR A Thesis submitted for the
degree of Doctor of Philosophy of the University of London May 2003

The Variational Bayesian EM Algorithm for Incomplete Data ...

subsections we review Bayesian approaches to learning model structure In section 2 we turn to describing variational methods applied to Bayesian
learning, deriving the vari-ational Bayesian EM algorithm and comparing it to the EM algorithm for maximum a posteriori (MAP) estimation In
section 3, we focus on models in the conjugate-

Variational Methods

Variational Bayesian EM The Variational Bayesian EM algorithm has been used to approximate Bayesian learning in a wide range of models such as:
probabilistic PCA and factor analysis mixtures of Gaussians and mixtures of factor analysers hidden Markov models state-space models (linear
dynamical systems) independent components analysis (ICA) and

Life After the EM Algorithm: The Variational Approximation ...

new methodology termed “variational Bayesian inference” has emerged, which relaxes some of the limiting requirements of the EM algorithm and is
gaining rapidly popularity Furthermore, one can show that the EM algorithm can be viewed as a special case of this methodology

Variational EM Algorithms for Non-Gaussian Latent Variable ...

EM algorithm using a convex variational representation of the Laplacian prior Wipf et al [32] demonstrated the equivalence between the variational
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approach of [16, 14] and the ev-idence based RVM for the case of t priors, and thus via [6], the equivalence of the convex variational method and the
ensemble/VB methods for the particular case of

Propagation Algorithms for Variational Bayesian Learning

Propagation Algorithms for Variational Bayesian Learning Zoubin Ghahramani and Matthew ] Beal we obtain the following variational Bayesian
generalisation of the EM algorithm: This reduces to the EM algorithm if we restrict the parameter density to a point estimate (ie Dirac delta
function), Q () = (), in which case the M step

Propagation Algorithms for Variational Bayesian Learning

often resulting in algorithms that appear closely related to the corresponding EM algorithm We formalise this relationship and others in the following
sections 3 Conjugate-Exponential Models We consider variational Bayesian learning in models that satisfy two conditions: Condition (1) The complete
data likelihood is in the exponential family:

The Variational Approximation for Bayesian Inference

liorates certain shortcomings of the EM algorithm This methodology is termed variational approximation [10] and can be used to solve complex
Bayesian models where the EM algorithm cannot be applied Bayesian inference based on the variational approximation has been used extensively by
the machine learning community since the mid-1990s when it

Online Variational Bayesian Learning

Online Variational Bayesian Learning Zoubin Ghahramani Gatsby Computational Neuroscience Unit University College London December 2000
Reduces to the EM algorithm if Q () = M step then involves re-estimation of F increasesmonotonically, and ...

Variational Bayesian Approach to Movie Rating Prediction

Variational Bayesian Approach to Movie Rating Prediction Yew Jin Lim School of Computing machine learning, SVD, Variational Inference Permission
to make digital or hard copies of all or part of this work for One method is to use a simple expectation-maximization (EM) algorithm that fills in the
missing values with pre-

Variational Learning for Gaussian Mixture Models

Variational Learning for Gaussian Mixture Models Nikolaos Nasios and Adrian G Bors, SeniorMember,IEEE Abstract—This paper proposes a joint
maximum likelihood and Bayesian methodology for estimating Gaussian mixture models In Bayesian inference, the distributions of parameters are
modeled, characterized by hyperparameters In the case of

Variational Inference: A Review for Statisticians

expectation maximization (EM) algorithm (Dempster et al, 1977), which then led to a variety of variational inference algorithms for other types of
models (Waterhouse et al, 1996; MacKay, 1997) Modern research on variational inference focuses ...

An Introduction to Bayesian Inference via Variational ...

The variational algorithm will identify (rather than assume) the specific parametric families that con-stitute each component of the factorized
distribution 32 An Algorithm to Minimize the KL Divergence To minimize the KL divergence, we use an iterative algorithm that is ...

A General Method for Amortizing Variational Filtering

We introduce the variational filtering EM algorithm, a simple, general-purpose method for performing variational inference in dynamical latent
variable models using information from only past and present variables, ie filtering The algorithm is derivedfrom the variational objective in the
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filtering settingand consists of anop-

Markov Chain Monte Carlo and Variational Inference ...

Markov Chain Monte Carlo and Variational Inference: Bridging the Gap ent of (2) with respect to , we can use this estimate in a stochastic gradient-
based optimization algorithm for fitting our approximation to the true posterior p(z|x) We do this using the following algorithm: Algorithm 2 Markov
Chain Variational Inference (MCVI)

Robust Variational Bayesian Point Set Registration

tree-structured variational factorization (SVI) is employed to induce variational dependency for obtaining a higher-fidelity variational distributions
under the two-steps itera-tive optimization, ie, the Variational Bayesian Expectation Maximization (VBEM) algorithm in section221 and sec-tion222 In
addition, we deduce the

The variational hierarchical EM algorithm for clustering ...

The variational hierarchical EM algorithm for clustering hidden Markov models Emanuele Coviello ECE Dept, UC San Diego ecoviell@ucsdedu Antoni
B Chan CS Dept, CityU of Hong Kong abchan@cityueduhk Gert RG Lanckriet ECE Dept, UC San Diego gert@eceucsdedu Abstract In this paper, we
derive a novel algorithm to cluster hidden Markov models

Variational EM Inference Algorithm for Gaussian Process ...

process classification model with multiclass Our algorithm is based on the Laplace approximation (LA) technique and variational EM framework This
is performed in two steps: called expectation and maximization steps First, in the expectation step, using the Bayesian formula and LA technique, we
derive approximately the posterior

ARXIV 1 Variational Bayesian Inference for Hidden Markov ...

Variational Bayesian Inference (VI), which can also be seen as a special variant of an expectation maximization (EM) algorithm, is a typical second-
order approach [1] Although the idea to combine VI and HMM is not completely new and there were already approaches to perform the HMM
training in a variational framework

The EM Algorithm - University of Wisconsin-Madison

The EM Algorithm 4 The lower bound is obtained via Jensen'’s inequality log X i pifi = X i p i logfi, (13) which holds if the p i’s form a probability
distribution (ie, non-negative and sum to 1)This follows from the concavity of log
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