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Are either of these documents relevant to the query pet therapy?
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[More information...

+ The URL of document A Is:

http://www.science.doe.gov/bes/Senate/douglas.pdf
* In document B, there Is a picture of a dog

+ In document A, pet always appears as
PET (i.e. as an acronym)

* In document B, the exact phrase “pet
therapy” occurs 7 times

* In document A, pet and therapy never
occur together in the same sentence



Full Representations

Senate Committee on Commerce, Science, and Transportation
Subcommittee on Science, Technology, and Space

“Emerging Technologies in the New Millenium™

May 12, 1999

Introduction

Chairman Frist and other distinguished Members of the Subcommittee. thank you for this
opportunity to testify at this important hearing. My name is Terry Douglass, and I am
president of CTI, Incorporated whose home offices are located on Innovation Drive along
the Tennessee Technology Corridor between Knoxville and Oak Ridge, Tennessee.
Knoxville is the home of The University of Tennessee, and Oak Ridge is the home of the
Qak Ridge National Laboratory which makes the location of our headquarters midway
between the two institutions significant because of the highly technical nature of our
business. CTI is the worldwide commercial leader in providing products and services to
the positron emission tomography (commonly referred to as PET) market. PET is a
medical diagnostic imaging technology that provides unique and useful metabolic.
biochemical. and functional information necessary to the diagnosis and freatment of
patients with cancer, heart, and brain disorders.
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IDocument Representations ~ §

+ Bag of words
= Most common representation in information retrieval
= Used by majority of TREC systems

+ Richer features / representations
= N-grams
= |[mages

PageRank

Anchor text

Genre

Reading level

Document structure / formatting



Information Needs

Web Images Groups MNews Froogle Maps more »

Advanced Search
Preferences

| Google Search || I'm Feeling Lucky | Language Tools

george washington born




|Query Representations

+ Implicit
= “george washington born”
+ Explicit
= #wei ght[ sentence] ( 2.0 #uw8( george washi ngton )
1.0 born
1.0 )

= “| want to find sentences that contain the
terms George and Washington, in any order,
within 8 words of each other (weighted 2), the
term born (weighted 1), and
(weighted 1).”



Our Model c . ’

“george washington born”
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+ Attempts to “reverse engineer” the process
that users go through when translating
from information need to query

*+ Moves away from simple representations

+ Tries to capture implicit user knowledge
and preferences via rich features

+ Statistical
» Formally motivated
= Supervised parameter estimation



‘Case Study: Term Proximity i

+ Model the implicit preference that user’s
prefer query terms to appear coherently
within documents

+ Use a simple term proximity model to
explicitly extract concepts from query

Query: teaching disabled children

t eachi ng #uwB(t eachi ng chil dren)
di sabl ed #uwd( di sabl ed chi | dren)
chil dren #uw8(t eachi ng di sabl ed)

#1(di sabl ed chil dren)

#uwl2(t eachi ng di sabl ed chil dren)

#1(teachi ng di sabl ed)

#1(teachi ng di sabl ed chil dren)




‘Results

+ Significant improvements in effectiveness
over bag of words and n-gram models

= Provides insight into why n-gram features for
IR and text classification typically do not help
+ Larger improvements seen for larger
collections

= tf.idf-based weighting schemes give too much
weight to random occurrences of query terms
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IR Paradigm Shifts '
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‘How Al Can Improve IR

+ Need knowledge rich document and query
representations and features
= Common sense knowledge
= Better semantic understanding

= Use of all information available (images, hyperlinks,
user knowledge/experiences, etc.)

+ Need a better understanding of implicit vs.
explicit query representations
» Users ‘trained’ to use short keyword queries
= Can complex queries help?

+ Need to go beyond the text



nt In
\,\,e 0,.
K >
| g \6
Conclusions : -
)
. &)
A ~
) &
JOQ .Qba

+ Bag of words models are inadequate for
highly effective information retrieval

¢ Case study showed that simple term
proximity model can significantly improve
effectiveness over bag of words models

+ As the amount of information grows, there
IS a growing need for better modeling of
user’s implicit preferences or a better way
of explicitly representing information needs



