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Why data clustering?

This is a 
microarray

What does this 
mean? 

How can we 
characterize 
gene expression 
data?

https://www.nature.com/scitable/definition/microarray-202/





Data clustering

• Given a collection of data points, can we identify patterns?
• Data points: 
• DNA sequences
• Gene expression levels
• Abundances of organisms in an environment
• Vitals
• Much more…

• Patterns: 
• do certain points group together?



Types of clustering algorithms

• Agglomerative
• Start with a single observation 
• Group similar observations into the same cluster

• Divisive
• All data points start in the same cluster
• Iteratively divide the cluster until you find good clustering

• Hierarchical
• Build a tree
• Leaves are data points and internal nodes represent clusters



The Good Clustering Principle

• Homogeneity: All points in the cluster must be similar
• Separation: Points in different clusters are dissimilar

X



Issues with clustering

• Good clustering may not be 
achievable

• Finding the optimal clustering is 
usually NP-hard

• In how many ways can you 
partition n points into 2 clusters?


