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Abstract

Estimating the optimal number of clusters, k remains
challenging due to instability across resampling
schemes and sensitivity to data structure. Although
consensus clustering improves robustness [1,2], many
ensemble approaches lack structured base-partition
construction and principled k estimation [3,4]. A cross-
validation-based consensus clustering framework
incorporating a reference-point mechanism for stable k
selection. Within each fold, 30% of observations are
clustered across candidate k values, and internal
validation indices:- Silhouette, GDI33, PBM, Point-
Biserial, and Wemmert-Gangarski indices are used to
determine fold-specific, ky. Aggregation across folds
yields stable partitions. Experiments on simulated and
real datasets demonstrate improved robustness for
unequal and moderately overlapping clusters while
maintaining practical computational efficiency.
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