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Introduction
• Real-world phenomena

– described by several attributes

– the dynamics of these attributes matters

• Illustrative example: weather observations

• Application domainsApplication domains

– finance (tick data), seismology, medicine, sensor data…
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Storage of tick data

• Omit rows where no attribute changes

• Challange: Find balance between two criteria

– Storage space occupation

– Quick access to the data � search & analysis– Quick access to the data � search & analysis
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Decomposition of a tick data table
(illustrative example)
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Decomposition of a tick data table
(illustrative example)
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Problem Formulation

• Given a number k, find a decomposition into 
k tables so that the storage space is minimized 

– Usually: k = 2 or k = 3 in practice  

• Clustering problem• Clustering problem

– Domain-specific notion of similarity
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Decomposition of a tick data table
(illustrative example)
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Preprocessing: Construction of a 
binary change indicator matrix
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Our approach

• SOHAC: Storage-Optimizing Hierarchical 
Agglomerative Clustering 

– Clustering algorithm in order to find an 
(approximately) optimal partitioning of columns(approximately) optimal partitioning of columns

– Basic idea: 

• cluster: set of columns

• initially: each column is a separate cluster

• in each iteration of HAC, we merge those 
clusters that lead to optimal storage  
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Experiments
• Datasets

– Morgan Stanley Tick Data (30 columns, ≈4M rows)
– Publicly availabe real-world datasets

• Some of the most popular datasets from the UCI 
repository: Adult, Breast Cancer Wisconsin (Diagnostic), 
Car Evaluation, Forest Fires and Poker Hand

• Performance measure: compression ratio• Performance measure: compression ratio

• 10 disjoint splits � average + standard deviation
• Baselines: 

– Hierarchical clustering algorithms and k-Means with
various distance measures

– In total: 38 clustering algorithms from the literature
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Results on 
Morgan Stanley
Tick Data

our approach 12



Varying the number of partitions
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Results on publicly available real-world datasets

our approach 14



Outlook & Future work

• Other algorithms for finding the optimal 
decomposition

• Study the stability of the algorithm and 
speed-upspeed-up

• Study the presence of hubs and hub-based 
clustering algorithms

• New domains 
– multivariate time-series 

– sensor data 

– biomedical data
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Conclusion

• Reduction of storage space while allowing 
quick access to the data

• Use clustering algorithms for the above 
problemproblem

• SOHAC: Storage-Optimizing Hierarchical 
Agglomerative Clustering

• Extensive experiments: our approach 
outperformed other clustering algorithms
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