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Score matching is an important method for fitting parametric distribution and regression models with-
out needing to compute their normalizing constant — a common challenge in high-dimensional or
complex models and a requirement for applying maximum likelihood estimation. Originally introduced
by Aapo Hyvérinen in 2005 (Hyvérinen, 2005), score matching has since evolved, with many generaliza-
tions aimed at handling data coming from non-Euclidean supports, such as data comprised by directions
on the sphere or compositions on the simplex (Mardia et al., 2016; Scealy et al., 2024; Scealy & Wood,
2023; Xu et al., 2025), where normalizing constants are especially complicated, even in low-dimensional
situations, because of the more complex domains of integration.

This thesis will focus on reviewing the main developments in score matching framework for directional
and/or compositional data, digesting the mathematical foundations of these contributions, perform-
ing numerical studies to compare with the maximum likelihood inference framework and method of
moments, and proposing new real data applications.
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