Annals of the Institute of Statistical Mathematics (2024) 76:851-875
https://doi.org/10.1007/510463-024-00906-9

®

Check for
updates

Minimizing robust density power-based divergences
for general parametric density models

Akifumi Okuno'2

Received: 26 November 2023 / Revised: 18 March 2024 / Accepted: 25 March 2024 /
Published online: 2 May 2024
© The Institute of Statistical Mathematics, Tokyo 2024

Abstract

Density power divergence (DPD) is designed to robustly estimate the underlying
distribution of observations, in the presence of outliers. However, DPD involves an
integral of the power of the parametric density models to be estimated; the explicit
form of the integral term can be derived only for specific densities, such as normal
and exponential densities. While we may perform a numerical integration for each
iteration of the optimization algorithms, the computational complexity has hindered
the practical application of DPD-based estimation to more general parametric
densities. To address the issue, this study introduces a stochastic approach to
minimize DPD for general parametric density models. The proposed approach
can also be employed to minimize other density power-based y-divergences, by
leveraging unnormalized models. We provide R package for implementation of the
proposed approach in https://github.com/oknakfm/sgdpd.
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