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Assessing the Uncertainty of the Cluster Analysis
Using the Bootstrap Resampling

Hidetoshi Shimodaira
(The Institute of Statistical Mathematics)

This paper reviews the method of calculating the p-value for assessing the uncertainty
of cluster analysis. Considering that the dendrogram as well as the derived clusters
obtained by the cluster analysis is subject to change due to the fluctuation of the sampling
of the data or that of the characters, the reliability of the result is represented as the p-
value, between 0 and 1. This method is applicable to a wide class of problems, and is
not limited to cluster analysis, since it uses only bootstrap resampling and the 0/1-value
function to indicate whether the data supports the hypothesis. The p-value is calculated
from the approximately unbiased test of the region in the parameter space representing
the hypothesis. The method is based on the theory of “signed distance” and “curvature”
by Efron (1985) and Efron and Tibshirani (1998). The key idea to convert the theory into
a practical algorithm is the multiscale bootstrap resampling of Shimodaira (2000, 2002).
The issue is illustrated by the phylogeny analysis to infer the history of evolution from
the DNA sequences.

Key words: Cluster analysis, bootstrap, multiscale bootstrap, approximately unbiased test, molecular
phylogeny.



