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Abstract

We present a fast, accurate estimation method for multivariate Hawkes self-exciting
point processes widely used in seismology, criminology, finance and other areas.
There are two major ingredients. The first is an analytic derivation of exact maxi-
mum likelihood estimates of the nonparametric triggering density. We develop this
for the multivariate case and add regularization to improve stability and robust-
ness. The second is a moment-based method for the background rate and triggering
matrix estimation, which is extended here for the spatiotemporal case. Our method
combines them together in an efficient way, and we prove the consistency of this
new approach. Extensive numerical experiments, with synthetic data and real-world
social network data, show that our method improves the accuracy, scalability and
computational efficiency of prevailing estimation approaches. Moreover, it greatly
boosts the performance of Hawkes process-based models on social network recon-
struction and helps to understand the spatiotemporal triggering dynamics over social
media.
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