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Accurate Change Point Detection in Large Random Graphs via Sampling

Abstract:
Consider a large random graph with several million edges where the status of each edge evolves in time (present/absent) with its own probability parameter. At an unknown time point, the probability parameter changes for a certain unknown proportion of edges, and the graph keeps evolving as before. With such large graphs, the change-point in time can often be identified exactly with probability going to 1, but a statistical analysis of the behavior of the entire graph over the observed time domain (say, via least squares) can be computationally expensive. 
Under certain conditions, we develop an inference scheme that allows accurate detection of the change-point via randomly sampling an appropriate number of edges from the graph (depending on its intrinsic parameters which are  estimated); in particular, we provide an analytical formula that guarantees a pre-specified level of precision to the inference. We present extensive simulation results to illustrate the effectiveness of our approach. As the number of sampled edges is of a much smaller order compared to the total number of possible edges, this provides comprehensive computational gains without sacrificing statistical accuracy. 
We also present a competing `doubling' algorithm that shows impressive performance and discuss the pros and cons of these methods.  This is joint work with Mingyuan Gao and George Michailidis. 
ALL ARE CORDIALLY INVITED








image1.png
STATISTICAL)

. VAL

Z =82~
T

faRdwe axan

UNITY IN DIVERSITY





