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Extended Abstract

In the context of behavioral sciences, face-to-face interaction data is often analyzed as aggregated
information of stacked static analyses (e.g., [6] [S]] [2]). We suggest a method to explore data
collected with RFID sensors that exploits the temporal information of that data.

Introduction: local structures and global summaries

Face-to-face interactions can be represented as a changing network over time (i.e., a temporal
network), where individuals are represented by nodes and contact moments by edges. A node’s
behavior is easily summarized by aggregates such as averages or counts. While such aggregates
over time or across nodes are easily calculated statistics, we will loose information on the local
level to afford a summary on a global level. Pattern mining methods, such as the one that
we propose, can extract relevant local structures from data without losing the granularity of
the given dataset. Furthermore, these local structures can be used to give the user an easily
interpretable summary of the data.

Usecase: Proximity data of pre-schoolers

Our usecase is based on a set of proximity data collected by developmental researchers [[6]. The
data was gathered in groups of ~25 pre-school children during their recess breaks. The domain
experts knew that there were children in the groups that spent most of the recess time alone. We
were instructed to take this information into account. Furthermore, we had to deal with a small
group size compared to a high temporal resolution (i.e., per-second proximity information).

Methods: Pattern mining in dynamic networks

The Minimum Description Length (MDL) principle is leveraged in a model selection method
that can be described as “selection by compression”. The description length (i.e., the size
of the compressed data) of different models is compared and the model resulting in the best
compression is selected. Inspired by an existing method for MDL-based pattern mining in
dynamic networks [4], we developed our own encoding scheme to match the peculiarities of
the data (i.e., lonely children, small group size, high resolution) and to make better use of the
temporal information in the data.
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Preliminary results: exploring subgroups

Figure 1 visualizes the first 20 subgroups (i.e., those that covered at least seven time steps)
that we extracted from the data. On the y-axis, the group ID is given, with a low ID number
indicating that the subgroup was introduced early-on in the search process to the model. Time
is given in time steps of 20 second intervals on the x-axis. The subgroups are categorized
into “loners”, “groups of two”, and “larger groups”. We can now link the children’s scores on
several questionnaires, such as the Empathy Questionnaire (EmQue) [3]] and the Strengths and
Difficulties Questionnaire [1], to the subgroup categories. For example, we can say that the
two children that keep mostly to themselves (subgroups one and four) both have an empathy
score of 2.7 and a social competence score of 2.3 and 2.4 respectively. This enriched structural

information will be the basis for further exploration of the data.
Future work: interactive visualization
On-going work includes the validation of the method on additional datasets. We are also

working on an interactive visualization to include background variables (e.g., gender and age),
as well as scores on social and emotional competences when exploring the resulting groups.

204

type of subgroups

= === loners

104 groups of two

subgroup ID

larger groups

Time in steps of 20 seconds

Figure 1: Extracted subgroups from proximity data. The graph shows 20 subgroups covering
at least seven time steps (i.e., at least 140 seconds). Three children (groups 1, 4 and 11) spent
long periods of time alone. The two re-occuring groups of two (groups seven and eight) show
temporally similar behavior.
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