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Dimensionality Reduction and Query Expansion of Information
Retrieval using Non-negative Matrix Factorization
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Abstract The Vector Space Model (VSM) is a conventional information retrieval model, which represents a doc-
ument collection by a term-by-document matrix. Since term-by-document matrices are usually high-dimensional
and sparse, they are susceptible to noise and are also difficult to capture the underlying semantic structure. Addi-
tionally, the storage and processing of such matrices places great demands on computing resources. Dimensionality
reduction is a way to overcome these problems. We proposed non-negative matrix factorization (NMF) for dimen-
sionality reduction of the vector space model. However,this method did not overcome memory problems. Hence, we
propose k-means NMF for dimensionality reduction of the vector space model. And, we propose query expansion
using NMF in this paper. Using MEDLINE collection, we experimentally showed that k-means NMF offers great
improvement over the vector space model.

key words information retrieval, vector space model, non-negative matrix factorization, dimensionality
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