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Background

The project aim work was to seek a solution to clustering data
consisting of mixed data types. This includes categorical, binary,
numeric and sequence data. It was required the sequence
distance metric that is described in the paper Context Aware
Trace Clustering [1] was implemented in the given solution. This
referenced paper’s method describes a context aware distance
metric that modifies the Levenshtein distance metric to make
substitutions and deletions according to probabilities calculated | .
from all of the sequence data. This mixed data clustering Rty
solution is then to be applied to patient data which not only wo T 3 é
includes their personal attribute information, but sequence Bk
information which describes all steps and duration of a patient’s
treatment.
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Figure 1: K-means clustering performed on
two variables, petal length and petal width,
of the popular Iris dataset. The three clusters
closely relate to the original species labelling
of the data.

Figure 1 shows an example of clustering applied to numeric
data as a basic example of clustering.

Methods

The chosen method was an adaptation of the Gower’s distance metric [2] which incorporates the
context aware distance metric. This metric is then applied to individual patient data which gives a
distance matrix for how dissimilar patients are to one another. Hierarchical clustering is then
applied to the distance matrix to find all the combination of clusters for the data. Finally, a
silhouette plot is used to obtain the optimum number of clusters for the data.

Results
The following was achieved during the project.
* A literature review was conducted on techniques in mixed data clustering.

* A formula to incorporate a sequence distance metric into the Gower’s distance was devised:
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* Aninitial implementation of the adapted Gower’s distance metric with the context aware
distance metric was coded in R.

Distance(i,j) =

* Initial clustering experiments with the adapted Gower’s distance metric were conducted, which
has helped redefine the requirements for a clustering algorithm that takes attributes at unique
and individual sequence level.
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achieved, further work will be to implement an
optimisation algorithm for the weightings within the
Gower’s distance equation
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