Abstract:

Sequences of networks are currently a common form of network data
sets. ldentification of structural change-points in a network data
sequence is a natural problem. The problem of change-point detection
can be classified into two main types- offline change-point detection and
online or sequential change-point detection. In this paper, we propose
three different algorithms for online change-point detection based on
certain cusum statistics for network data with community structures. For
two of the proposed algorithms, we use information theoretic measures
to construct the statistic for the estimation of a change-point. In the third
algorithm, we use eigenvalues of the Bethe Hessian matrix to construct
the statistic for the estimation of a change-point. We show the
consistency property of the estimated changepoint theoretically under
networks generated from the multi-layer stochastic block model and the
multi-layer degree-corrected block model. We also conduct an extensive
simulation study to demonstrate the key properties of the algorithms as
well as their efficacy.



