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Introduction to Feature 
Construction

¸Feature Selection
¸Given a set of features ǵ, select an optimal subset 
of ǵ

¸Purpose
¸Computational efficiency
¸Noise reduction
¸Mining, Visualization
¸ConstructƂSelectƂConstructƂSelectƂé?

¸Feature Construction
¸Given a set of features ǵ, find generic features by 

clustering or dimension reduction
¸Purpose

¸ increase predictor performance
¸build more compact feature subsets 3



Feature Construction and Space 
Dimensionality Reduction

¸Clustering

¸Basic linear transforms of the input 
variables

¸PCA/SVD

¸LDA

¸More sophisticated linear transforms

¸spectral transforms (Fourier, Hadamard )

¸wavelet transforms

¸convolutions of kernels
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Feature Construction

¸Clustering
¸ introduce some supervision in the clustering

¸Distributional clustering (Pereira+1993)
objective function: J=I(X, Xõ) ðȁI(Xõ, Y) where Xõ is 

constructed feature

¸Matrix Factorization
¸SVD

¸Supervised Feature Selection
¸Nested subset methods
¸Filters
¸Direct objective optimization

¸Select implicit features from an implicit feature space via 
kernel expansion
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Use of the Zero-Norm with Linear Models 
and Kernel Methods (Weston+2003)

¸ Idea

¸reduction of feature space expanded via kernel

¸original input variables Ƃ feature space

¸feature space Ƃ reduced feature space

¸construction of generic features via dimension 
expansion and dimension reduction
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