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Research summary: Time series and event sequence modeling 

Background 
Time or the order of events plays an important role in a lot of data. Accounting for the order of 
data points brings new challenges, typically analysts want to make predictions in time and 
discover patterns that are either recurring or the opposite, unique in the database. 

Research contributions  
1. We explored maximum 

entropy modelling of time 
series using a background 
model that captures the 
co-variance structure of a 
time series. SIMIT [1] then 
iteratively mines motifs 
(subsequences that may 
recur in time) that are 
most informative, using 
an information-theoretic 
perspective. 

2.  Understanding trends in the 
frequency of activity in a specific 
topic, such as mentions of people 
or hashtags on Twitter, is not 
straightforward. We investigated 
how modelling such trends may 
be improved by considering the 
observed counts as a sum of 
activity from the latent general 
trend, and bursts. 

3. Finally, when analyzing time series or event sequence data, it is often a question what the 
right granularity is to look at the data. One way to select a combination of granularities (i.e., 
window sizes) is to select them such that from these few granularities, we may reconstruct 
the signal at all window sizes as best as possible [3]. 
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Figure 1: Finding motifs in time series allows discovery of both unique 
and recurring subsequences, in an iterative manner. 

Figure 2: Using probabilistic modelling of event sequences, we 
may separate bursts of activity from the general trend. 


