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Title: Amortized Likelihood-Free Inference for Spatial Models

Abstract:

Statistical inference for spatial models often relies on likelihood-based methods, but
likelihood evaluation and posterior computation can become analytically or
computationally challenging for complex spatial models, especially with large spatial
domains or high-resolution data. This talk reviews recent developments in likelihood-
free inference for spatial models using neural networks. | discuss simulation-based
neural approaches that amortize inference across datasets, enabling fast parameter
estimation for new datasets after a one-time training phase. | highlight both their
advantages and limitations. | then present my recent work on scalable neural parameter
estimation.for spatial point process models in large-domain and dense-data settings.
The proposed-approach combines neural networks with divide-and-conquer principles,
learning representations on manageable subdomains and aggregating them to enable
efficient ‘and-reusable inference over much larger spatial domains. Overall, the talk
ilustrates-how neuralinetworks can provide a practical and scalable framework for

likelihoed-free inference in spatial statistics.
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Title: A Stein Gradient Descent Approach for
Doubly Intractable Distributions

Abstract:

Bayesian inference for doubly intractable distributions is challenging because they
include intractable terms, which are functions of parameters of interest. Although
several alternatives have been developed for such models, they are computationally
intensive due to repeated auxiliary variable simulations. We propose a novel Monte
Carlo Stein variational gradient descent (MC-SVGD) approach for inference for doubly
intractable distributions. Through an efficient gradient approximation, our MC-SVGD
approach rapidly transforms an arbitrary reference distribution to approximate the
posterior distribution of interest, without necessitating any predefined variational
distribution class for the posterior. Such a transport map is obtained by minimizing the
Kultback-Leibler divergence between the transformed and posterior distributions in a
reproducing kernel Hilbert space (RKHS). We also investigate the convergence rate of
the proposed method. We illustrate the application of the method to challenging
examples;inctuding a:Potts model, an exponential random graph model, and a Conway-
-Maxwell-=Roisson . regression model. The proposed method achieves substantial
computational gains-over.existing algorithms, while providing comparable inferential

performance for the posteriordistributions.
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