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Abstract This paper studies supervised clustering in the context of label ranking data. The
goal is to partition the feature space into K clusters, such that they are compact in both
the feature and label ranking space. This type of clustering has many potential applica-
tions. For example, in target marketing we might want to come up with K different offers
or marketing strategies for our target audience. Thus, we aim at clustering the customers’
feature space into K clusters by leveraging the revealed or stated, potentially incomplete
customer preferences over products, such that the preferences of customers within one clus-
ter are more similar to each other than to those of customers in other clusters. We establish
several baseline algorithms and propose two principled algorithms for supervised cluster-
ing. In the first baseline, the clusters are created in an unsupervised manner, followed by
assigning a representative label ranking to each cluster. In the second baseline, the label
ranking space is clustered first, followed by partitioning the feature space based on the cen-
tral rankings. In the third baseline, clustering is applied on a new feature space consisting
of both features and label rankings, followed by mapping back to the original feature and
ranking space. The RankTree principled approach is based on a Ranking Tree algorithm pre-
viously proposed for label ranking prediction. Our modification starts with K random label
rankings and iteratively splits the feature space to minimize the ranking loss, followed by
re-calculation of the K rankings based on cluster assignments. The MM-PL approach is a
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