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Some remarks on the DESPOTA algorithm for detecting a partition on a dendrogram
Approfondimenti sull’algoritmo DESPOTA per l’individuazione di una partizione su un dendrogramma
Dario Bruzzese and Domenico Vistocco

Abstract The output of hierarchical clustering methods is typically displayed as a dendrogram describing a family of nested partitions. However, the typical approach, horizontally cutting the dendrogram at a given distance level, explores only a restricted subset of the whole set of partitions. DESPOTA (DEndogram Slicing through a PermutatiOn Test Approach) is a novel approach exploiting permutation tests in order to automatically detect a partition among those embedded in a dendrogram. Unlike the traditional approach, DESPOTA includes in the search space also partitions not corresponding to horizontal cuts of the dendrogram.
Abstract La classificazione gerarchica è uno dei metodi di classificazione maggiormente utilizzati in molti contesti applicativi. La naturale rappresentazione grafica dell’insieme delle partizioni risultanti da un algoritmo di classificazione gerarchica è il dendrogramma. Nella scelta della partizione si procede usualmente utilizzando un taglio orizzontale del dendrogramma ma così facendo una serie di partizioni ospitate nell’albero non saranno mai esplorate. Tali partizioni potranno infatti essere individuate solo utilizzando un taglio su livelli differenti. L’algoritmo DESPOTA permette di esplorare l’intero insieme di partizioni disponibili e sfrutta i test di permutazione per effettuare tale ricerca partendo dalla radice dell’albero e scendendo fino agli elementi terminali dello stesso.
Key words: Hierarchical clustering, Power, Multiple testing
The DESPOTA algorithm [1] was been proposed to automatically detect a partition among those embedded in a dendrogram. The approach exploits a permutation test approach, hence the acronym DEndrogram Slicing through a PermutatiOn Test Approach [2]. Unlike the traditional approach used to detect partition [3], DESPOTA searches for the final solution in the extended hierarchy consisting in all the possible partitions housed in the dendrogram. In fact, the traditional approach is limited to constant dissimilarity levels (horizontal cut), while DESPOTA can detect also partition whose clusters are characterized by a different dissimilarity level (not horizontal cut).

This paper offers both a power study of the method and investigates the use of corrections in order to take into account the multiple testing problem (Romano, Shaikh, and Wolf 2008). To this aim, we investigate the use of an adaptive signiﬁcance level, automatically lowering the value of α thresold when moving down the dendrogram to inspect the clusters. In particular two approaches are compared to adjust p-value, namely the step-up (Hochberg 1988) and the stepdown (Holm 1979) strategy.
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