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ABSTRACT

The talk provides an overview on estimating confidence limits of estimated clusters by
unsupervised learning methods. The problem is illustrated by the task to estimate hierarchical
clustering by distance data of high dimensional observations without class labels (unsupervised).
Ultrametric and additive tree metric are mathematical models of phylogenetic inference or
hierarchical clustering of distance data. Paul O. Degens introduced an additive measurement
error model for distance data which was used by Lausen & Degens (1986, 1988a) to develop a
three objects variance estimator which provides a point estimate of the variance parameter
without estimating the overall phylogenetic tree as an ultrametric or additive tree. Estimating the
unknown location parameter, ultrametric or dendrogram, the three-objects variance estimator is
used to compute parametric bootstrap estimates of the probability to observe the estimated
clusters (Lausen & Degens, 1988b). The approach is applied in the context of user segmentation
based on online behavioural data (Hadjiantoniet al, 2022). We discuss and compare the
parametric bootstrap approach with other recent suggestions of confidence limits for point
estimates by unsupervised statistical learning.
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