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History of clustering



Cluster Analysis



Reminder!



Elements of clustering
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Similarity



Cluster evaluation



Number of clustering
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Cluster analysis applications

Abdollah

Abdollah



Elements and Types of 
Clustering



Requirements and Challenges
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A Multi-Dimensional Categorization



Typical Clustering Methodologies



Typical Clustering Methodologies

q High Dimensional Clustering

q Subspace clustering: clustering on various subspaces
q Bottom-up, top-down, correlation-based methods vs. 𝜹-cluster method

q Dimensionality reduction: a vertical form of clustering
q Probabilistic latent semantic indexing (PLSI) then LDA: topic modeling of text data

qNon-negative matrix factorization (NMF) clustering (an example of co-clustering)

q Spectral clustering: use the spectrum of the similarity matrix of the data to perform 
dimensionality reduction for clustering in fewer dimensions



Clustering Different Types of Data



Clustering Different Types of Data

q Time series data: Sensor data, stock markets, temporal tracking, 
forecasting, etc.

q Sequence data: Weblogs, biological sequences, system command sequences

q Stream data: Real-time data



User Insights and Clustering



Clustering techniques



Recommended readings



Similarity Measures for 
Clustering



Good clustering



Similarity, Dissimilarity, and Proximity



Data and Dissimilarity Matrices



Example



Numeric Data: Minkowski Distance



Minkowski Distance



Example



Proximity Measure for Binary Attributes



Example



Proximity Measure for Categorical Attributes



Ordinal Variables



Attributes of Mixed Type



Cosine Similarity of Two Vectors



Recommended Readings



Partitioning-Based Clustering 
Methods



Partitioning Algorithms: Basic Concepts



K-Means Clustering



Example



K-Means Discussion 



Variations of K-Means Clustering



Initialization of K-Means



Example



Outliers: From K-Means to K-Medoids



Partitioning Around Medoids (PAM)



K-Medoids Discussion



K-Medians & Outliers



K-Modes: Clustering Categorical Data



Kernel K-Means Clustering



Kernel Functions and Kernel K-Means



Example



Example: Kernel K-Means Clustering



Recommended Readings



Next session!



Hierarchical Clustering



DBSCAN


