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Lecture 14: Text ClassificaEon and 
Dimensionality ReducEon 

•  Regularized Risk MinimizaEon 

•  ApplicaEon to Text ClassificaEon 
•  Principal Component Analysis (PCA)  (Duda 3.8, Bishop 12.1) 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Dimensionality ReducEon 

•  Problem: data might have excessive dimensionality 

•  Not just a computaEonal issue! May worsen even very effecEve algorithms (e.g. 
similarity measure between examples can be adversely affected) 

•  SoluEon: reduce data dimensionality by removing (redundant) features or combining  
them 

•  Idea: project high‐dimensional data onto a lower dimensional space 

•  How to project data? What should the projecEon be? 

a.  Best representaEon of the data in some sense (Principal Component Analysis) 

b.  Best separaEon of the data (MulEple Discriminant Analysis) 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Principal Component Analysis (PCA) 

•  Given a set of vectors, each with dimensionality = d, we wish to project the data onto 
a subspace of dimensionality M < D 

•  Goal: maximize the variance of the projected data 

•  Two cases: 
1.   M is given a priori 

2.   We choose M based on some criteria 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x1,…,xN{ }, xi ∈ ℜD
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p1,…, pN{ }, pi ∈ ℜM


