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Short History of IR

IR = search within doc. coll. for particular info. need (query)
cave paintings
Beowulf
Invention of paper, monks in scriptoriums
Gutenberg’s printing press
Franklin’s public libraries
Dewey’s decimal system
Card catalog
Computer
Salton’'s SMART system
Berner-Lee's WWW



Traditional Search

T Clustering documents

T Processing user queries
— find similar documents

— find similar terms



Vector Space Model assos and 1970s)

Gerard Salton’s Information Retrieval System
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turn n textual documents into n document vectors dq;d>;...;:d,
create term-by-document matrix Amgen = [d1jdoj---jdn ]

to retrieve info., create query vector g, which is a pseudo-doc

GoAL: find doc. d; closest to g

angular cosine measure used: — = cos ; = q' dj=(kgkokdik>)
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Example from Berry’s book
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Infant & Toddler First Aid

Babies & Children’s Room (For Your Home )

Child Safety at Home

Your Baby’'s Health & Safety : From Infant to Toddler
Baby Proofing Basics

Your Guide to Easy Rust Proofing

Beanie Babies Collector's Guide
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Infant & Toddler First Aid

Babies & Children’s Room (For Your Home )

Child Safety at Home
Your Baby's Health & Safety : From Infant to Toddler
Baby Proofing Basics

Your Guide to Easy Rust Proofing

Beanie Babies Collector's Guide

ds

o O rpr O O O O O B

o
(0))
(@R
\l
=

o O rp OO O+ O O

o O O 0O O O r O P

AO0000000000 N

o O 0O O O r O o Bk

—1
—2
—3
—4
)
—6
—7

UONNRNNNRN W

AO00000; N

D774

:8944
7071

7071



Geometry of VSM for 3d vectors

vsmanimation.html



Great ldea! 2 patents for Bell/Telcordia

Computer information retrieval using latent semantic structure. U.S. Patent No.
4,839,853, June 13, 1989.

Computerized cross-language document retrieval using latent semantic indexing.
U.S. Patent No. 5,301,109, April 5, 1994.

(Resource: USPTO http://patft.uspto.gov/netahtml/srchnum.htm)



Singular Value Decomposition

Amen. rank r term-by-document matrix
P
SVD: A=U8 V' = . uVv{
P .
LSI: use A, = i_; iujv] in place of A
Why?
reduce storage when k <<'r

filter out uncertainty, so that performance on text mining
tasks (e.g., query processing and clustering) improves



LS| Demos

TGlCOI’dIa LSI DemO http://1si.research.telcordia.com/Isi-bin/lIsiQuery

Netlib LS| Demo: http://waw.netlib.org/cgi-bin/IsiBook



Nonnegative Matrix Factorization oo

Daniel Lee and Sebastian SeungOs Nonnegative Matrix Factorizatior

— T
A = Uc 8¢ Vy
nonneg mixed nonneg mixed
Ac = W Hy

nonneg nonneg nonneg



