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Abstract

Graph Neural Networks (GNNs) have shown their power in graph representation learning that have
advanced various real-world applications in many domains such as biology and healthcare. As a result,
a large number of GNNs have been developed in recent years. However, graphs in reality can be very
diverse and it lacks understanding of when GNNs can work in practice. In this talk, | first connect
numerous GNNs with a graph denoising problem that provides us a new perspective to understand why
GNNs can work for graphs with homophily. Meanwhile, we empirically find that GNNs can achieve
strong performance on some commonly used heterophilous (or non-homophily) graphs. Then | further
discuss homophily is not a necessity for good GNN performance and correspondingly introduce a more
general assumption about when GNNs can work with supporting theoretical understanding and
empirical observations.
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