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Abstract

Recently, there has been enormous growth in the amount of commercial and scientific data, such as protein sequences,
retail transactions, and web-logs. Such datasets consist of sequence data that have an inherent sequential nature. However, only
a few of the existing clustering algorithms consider sequentiality. This study presents a method for clustering such sequence
datasets. The similarity between sequences must be decided before clustering the sequences. This study proposes a new
similarity measure to compute the similarity between two sequences using a sequence element. Two clustering algorithms
using the proposed similarity measure are proposed: a hierarchical clustering algorithm and a scalable clustering algorithm that
uses sampling and a k-nearest neighbor method. Using a splice dataset and synthetic datasets, we show that the quality of
clusters generated by our proposed clustering algorithms is better than that of clusters produced by traditional clustering
algorithms.

Keywords: Clustering; Sequence; Similarity
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Step 0. Initialize

Foralti,C; S;(e D)
Step 1. Compute the value of the Cf

For each C;, Cj € D,

compute the value of the Cf (Eq. (2))
Step 2. Merge

Chew < merge (C;, C;) for the max value
of the Cf

Step 3. Check the condition

If (JCi| > k) then go to Step 1.

Else go to Step 4.
Step 4. Exit
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Step 0.. Let S; is the sequence to be clustered.
Compute the similarity between S
and each sequence in the clusters.

Step 1. Search for the k nearest neighbors
that are closest to S;

Step 2. Choose the cluster that contains the
most k-nearest-neighbors.

If an equal number of k—nearest-
neighbors exists, choose one cluster
randomly.

Step 3. Assign S; to the cluster selected in
Step 2.

Step 4. Go to Step 0 if sequences remain to
be clustered,

otherwise exit the algorithm
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