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This research first explores advancements in nearest neighbor methods tailored for f -divergence estimation
and the mitigation of biases induced by high-dimensional data. Nonparametric methods, including nearest
neighbor and kernel techniques, are recognized for their simplicity and scalability, allowing for parallel com-
putation without extensive model tuning. Despite their advantages, these methods are vulnerable to perfor-
mance impairments due to biases associated with the high-dimensional nature of data. Our approach initially
considers the construction of a series of equations for estimating diverse f -divergences using nearest neigh-
bors. We will discuss the shortcomings of previous plug-in methodologies for constructing f -divergence
estimators with a fixed k and introduce a principled approach for this purpose. Additionally, we will also
present our recent publications on mitigating the high-dimensional biases of these estimators, which primar-
ily stem from the geometric properties of density functions.
Second, we will discuss how the constructed set of estimators can be used in various machine learning prob-
lems such as feature selection and addressing distribution shift. In particular, distribution shift is related to
various issues that hinder the application of artificial intelligence to real-world problems, including the gener-
alization of algorithms trained on specific groups, fairness and performance degradation in underrepresented
groups, and discrepancies between real and simulated distributions. We tackle these problems by introduc-
ing a general framework of methods to control the flow of information and implement appropriate blocking
within a graphical model.
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