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Event Sequences in Real World

(a) The locations and the intensities of the
earthquakes from 1900 to 2017.

(b) User behaviors on social networks.
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Event Sequences Modeling and Learning Temporal Point Processes

▶ Asynchronous and interdependent event sequences: s = {(ti, ci)}Li=1

▶ Inspired by the EM algorithm, we can learn the TPP model {λc(t)}Cc=1 by
maximum likelihood estimation (MLE)

▶ High risk of overfitting for imperfect (e.g., sparse, incomplete)
event sequence.
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Hierarchical Contrastive Learning of TPPs
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(d) Model-guided thinning

▶ Hierarchical contrastive learning method to regularize the MLE of TPPs.

max
fθ

L(s; θ)︸ ︷︷ ︸
Log-likelihood

+ γ1
∑L

i=1
Levent(λ(ti))︸ ︷︷ ︸

Event-level contrastive loss

+ γ2Lseq(s, s(P), {sk,(N)}Kk=1)︸ ︷︷ ︸
Sequence-level contrastive loss

,
(1)
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Comparison Experiments
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Summary

▶ The proposed HCL provides a new regularizer for the scheme of MLE.

▶ The complexity of the proposed model-guided thinning method is O(N) and
can be O(1) in parallel, while the complexity of Ogata’s thinning method is
O(N2).

▶ Try to combine the proposed HCL method with other learning framework in
the future and find theoretical supports for HCL method.
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