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Introduction & Background

As digital footprints data continue to grow in complexity
and volume, understanding and summarising large, high-
dimensional time series is becoming increasingly important for
analysing behavioural patterns. In various domains, mass data
collection is routine and crucial to detecting breakpoints (sig-
nificant statistical changes) and underlying patterns. Exam-
ples of such data include: transactional records; internet his-
tory records; social media data. And yet, despite this explo-
sion of data, it remains challenging to uncover commonalities
across real-world time series that are both high-dimensional
and noisy.

Objectives & Approach

We introduce a new method for deciphering complex digi-
tal footprints data named ALl (Automatic Lifestate ldentifi-
cation), a parameter-free algorithm which aims to create in-
terpretable summaries of the data. ALI efficiently identifies
breakpoints, and clusters resulting segments, referred to as
lifestates, across multiple time series. ALl uses an Expecta-
tion Maximisation (EM) algorithm that iteratively searches for
breakpoints and lifestates, meaning that each is informed by
the other and improved on each iteration. The result is an
efficient and parsimonious characterisation of the time series;
that is, a collection of lifestates describing the dataset and its
patterns.

Relevance to Digital Footprints

ALl has the potential to improve how digital footprints are
analysed across many different domains.

Results

This work demonstrates the practical utility of the ALI al-
gorithm by applying it to two real-world datasets: a trans-
actional dataset from a UK-based pharmaceutical company,
and a dataset from a Sri Lankan telecommunications com-
pany. The two datasets represent the purchase history for
over 18,000 new mothers, and the mobile application usage of
a ‘super-app’ which has over 1 million downloads. This work
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demonstrates how digital footprints data can be used to un-
derstand shared experiences across multiple domains. Under-
standing cross-individual patterns can be useful for providing
tailored services to people, particularly for understanding when
individuals transition from one stage of their life to another.

Conclusions & Implications

The experiments show that ALl is successful in identifying
transitions into parenthood more accurately and reliably when
compared to previous methods. Furthermore, ALI finds shared
states across the whole set of mothers in the dataset, allow-
ing for comparisons between the retail behaviours of different
mothers before, during, and after pregnancy. The results of
this work show ALl's capability to extract meaningful lifestates
in challenging, real-world scenarios.
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