Data Mining

Feb 14, 2000 notes

LSI (Latent Semantic Indexing) with SVD (Singular

V alue Decomposition)

Vector Space model of documents:

Given a collection of documents :

Let w be the number of unique words over the entire document collection.

Let d be the number of documents in a collection.

Define:

Matrix A as a w X d matrix.

·

Each row of A represents a word over the entire collection of documents.

·

Each column of A represents one of the documents in the collection.

· A ij

is proportional to the number of occurrences of word i in document j .

Various methods for scaling the document vectors making up the matrix were discussed in previous classes.

Define

A query vector q as a w dimensional vector such that q i

is nonzero when word i is a part of the query.

Then the vector A t q gives exact keyword matching over the document collection.

·

That is, the j - th entry of the vector A t q is nonzero when document j contains one or more words in the query.

Is it possible to do better?

Use A k

instead of A

Æ Calculate A t

k q rather than A t q .

A

k is defined at the k-truncated SVD of A .

Note: Both A and A

k are w x d matrices.

Derivation of A

k

:

U

k

= [ u

1 u

2

. . . u

k

]

å

k

=

V t

k

= v t

1

v t

2

.

.

v t

k

· U

k is the matrix of left singular vectors, while V

k is the matrix of

right singular vectors,

· u ´s and v ´s are orthogonal to each other,

·