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Design of Hierarchically Structured Clustering Algorithm and
its Application
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Abstract

In many cases, clustering algorithms have been wused for extracting and
discovering useful information from non-linear data. They have made a great effect
on performances of the systems dealing with non-linear data. Thus, this paper
presents a new approach called hierarchically structured clustering algorithm, and it
is applied to the prediction system for non-linear time series data. The proposed
hierarchically structured clustering algorithm (called HCKA: Hierarchical Cross-
correlation and K-means clustering Algorithms) in which the cross—correlation and
k-means clustering algorithm are combined can accept the correlationship of
non-linear time series as well as statistical characteristics. First, the optimal
differences of data are generated, which can suitably reveal the characteristics of
non-linear time series. Second, the generated differences are classified into the
upper clusters for their predictors by the cross—correlation clustering algorithm, and
then each classified differences are classified again into the lower fuzzy sets by the
k-means clustering algorithm. As a result, the proposed method can give an
efficient classification and improve the performance.

Finally, we demonstrates the effectiveness of the proposed HCKA via typical
time series examples.
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Keywords : hierarchical clustering , HCKA, difference data, correlationship,
non-linear time series
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