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Poisson processes:

Terminating point processes:

Self-exciting point processes:

Self-correcting processes:
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Extract features window label inducing window
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Hawkes process Recurrent Marked 
Temporal Point Processes

Time series (synchronous with 
evenly spaced interval as index)

Event sequence (synchronized 
with random timestamp)

Week#

t

Time interval of a 
time series: 7 days

Observation window 
7*5=35 days

2      3     4     5     6     7     8     9    10    11   12   13   14   15   16   17   18    19   20   21   22   23   24   25 

One week

Date (timestamp)

t

Type I
Type II

Time series RNN (many units are 
omitted for illustration purpose)

Event sequence RNN (need fewer 
units to cover long-range dependency)

RNN process (AAAI17)
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Time series LSTM Event dependency LSTM

Event embedding layerTime series input

Event sequence input

Embedding mapping layer

Event  main-type 
prediction layer

Event timestamp 
prediction layer

Event subtype 
prediction layer
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Classification loss layer Regression loss layer
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Time series RNN

Event sequence RNN

Intensity RNN
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IJCAI’13

AAAI’15, IJCAI’16, AAAI’17, KDD’18

AAAI’17

NIPS’17 AAAI’18 IJCAI’18
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