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Supervised Clustering
At train time, learn  A : 2X ! Y
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Supervised Clustering
At train time, learn  A : 2X ! Y
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 At test time, use      on new set of points    A
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Select a clustering algorithm

Learn a dissimilarity function



Supervised Clustering
At train time, learn  A : 2X ! Y
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Training  
Procedure

Clustering 
Algorithm

Mismatch leads to poor 
generalization

Select a clustering algorithm

Learn a dissimilarity function
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Hierarchical Agglomerative Clustering
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Iteratively merge two “closest” clusters
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Inter-Cluster distance given by Linkage Function

Linkage Function
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Single Linkage 
(Minimum Pairwise Dissimilarity)

Inter-Cluster distance given by Linkage Function

Linkage Function



!5
Single Linkage

Average Linkage 
(Average Pairwise Dissimilarity)

Linkage Function
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Average Linkage

Complete Linkage 
(Maximum Pairwise Dissimilarity)

Linkage Function

Single Linkage
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Complete Linkage

Best linkage function for a 
dataset is, a priori, unknown

Linkage Function

Average LinkageSingle Linkage



In this work:

1. Exponential Linkage: Learnable family of 
linkage functions 

2. Training objective to jointly optimize 
linkage & dissimilarity function
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Exponential Linkage
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Single Linkage

Average Linkage

Complete Linkage

Weighted Average with Learnable Parameter

0 1Weight
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Experimental Setup

Four Linkage 
 Functions

Evaluated using Dendrogram Purity 

Averaged across 50 different train/test/dev splits
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Exponential Linkage: Learnable 
family of linkage functions

Training Objective & Algorithm: 
Jointly Optimizing Dissimilarity & 

Linkage Function

Effective Empirical Results 
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Thanks for listening!
Check out our poster #196 today 
at 6:30pm in Pacific Ballroom!
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