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Abstract: 
Mixture models are popular tools for inference with heterogeneous data in a wide range of fields. We 
consider the problem of prediction and inference in mixture models with streaming data. The Bayesian 
approach can provide a clean solution, as we will briefly review in the first part of the talk. However, 
analytic computations are involved. Nowadays pressure for fast computations, especially with streaming 
data and online learning,  brings renewed interest in faster, although possibly sub-optimal, solutions. 
Approximate algorithm may offer these solutions, but often loose clear (Bayesian) statistical properties. 
Embedding the algorithm in a full probabilistic framework may illuminate. 

This is what we do here. We reconsider a recursive algorithm proposed by M. Newton and collaborators 
for sequential learning in nonparametric mixture models. The so-called Newton algorithm is simple and 
fast, but theoretically intriguing. Although proposed as an approximation of a Bayesian solution, its 
quasi-Bayes properties remain an unsolved question. By framing the algorithm into a probabilistic setting, 
we can shed light on the underlying statistical model, that we show to be, asymptotically, an 
exchangeable mixture model, with a novel prior on densities. In this clean probabilistic framework, several 
applications and extensions become fairly natural, as we also illustrate in simulation studies. 
*This is joint work with Sandra Fortini.

Suggested Readings: 
1. A 2010 good overview on Bayesian nonparametrics:

Bayesian Nonparametrics, Chapter 7: Nonparametric Bayes applications to biostatistics, by D.
Dunson.
https://www.cambridge.org/core/books/bayesian-nonparametrics/884D64B861BEDA1CFA615B2
19F7086C5.

2. A review on the predictive approach in characterizing probability laws (2012): Predictive
construction of priors in Bayesian nonparametrics.
https://projecteuclid.org/euclid.bjps/1341320251

3. A recursive algorithm for mixtures: A survey of nonparametric mixing density estimation via the
predictive recursion algorithm. https://arxiv.org/abs/1812.02149
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