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Many data can be analyzed as large-scale graph
data such as network traffic logs and social net-
works. The main motivation of this thesis is to de-
tect anomalous patterns related to path capacities
within whole graph structures, which have not been
taken into account by any of existing works. We fo-
cus on graph data whose adjacency information can
be represented as matrices or tensors. Our methods
leveraged by eigen decomposition and tensor decom-
position can: (1) detect local and remarkable clique-
like structures in a k-partite k-uniform hypergraphs,
(2) spot patterns of nodes related to path capacities
to community structures in a bipartite grpah, and
(3) estimate shortest-path distances of nodes more
accurately in an undirected graph with short average

distance.
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