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Information Retrieval limitations
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Information Retrieval limitations

Java as an island
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Information Retrieval limitations

Java as programming language
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Problems: ambiguity

Java?
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Problems: ambiguity

Java?
AnimalsAnimals

ComputersComputers

ConsumablesConsumables

EntertainmentEntertainment

GeographyGeography

FloraFlora

ShipsShips
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Proposed solutions

• Context-Specific term identification.

• Find relevant information sources.

• Incrementally make queries.
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Context Characterization

WordsWords listlist

T1T1 p1p1
T2T2 p2p2
T3T3 p3p3
T4T4 p4p4

TnTn pnpn

ContextContext

ArticlesArticles
NewspapersNewspapers

OthersOthers
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Context Characterization

• Terms relevance
• TF-IDF it uses the most simple way

CountsCounts documentsdocuments’’ termterm
ocurrenceocurrence

)(),(),( tIDFtdTFtdTFIDF ×=

PenalizesPenalizes veryvery
commoncommon termsterms
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Different Role of Terms

• Descriptors
Terms that appear often in documents
related to the given topic

What is this topic about?

• Discriminators
Terms that appear only in documents
related to the given topic

What terms are useful to seek similar information?
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Descriptors and
Discriminators Computation:

an example
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Descriptors and Discriminators

JavaJava
LanguageLanguage

AppletsApplets

CodeCode

TopicTopic: Java Virtual : Java Virtual MachineMachine

NetBeansNetBeans
ComputersComputers

JVMJVM

RubyRuby ProgrammingProgramming

JDKJDK

VirtualVirtual

MachineMachine
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Descriptors and Discriminators

JavaJava
LanguageLanguage

AppletsApplets

CodeCode

TopicTopic: Java Virtual : Java Virtual MachineMachine

NetBeansNetBeans
ComputersComputers

JVMJVM

RubyRuby ProgrammingProgramming

JDKJDK

VirtualVirtual

MachineMachine
GoodGood descriptorsdescriptors
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Descriptors and Discriminators

JavaJava
LanguageLanguage

AppletsApplets

CodeCode

TopicTopic: Java Virtual : Java Virtual MachineMachine

NetBeansNetBeans
ComputersComputers

JVMJVM

RubyRuby ProgrammingProgramming

JDKJDK

VirtualVirtual

MachineMachine

GoodGood discriminatorsdiscriminators
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Documents Descriptors and Discriminators

ktd ji =],[H
NumberNumber ofof occurrencesoccurrences ofof termterm jj
in in documentdocument ii

TopicTopic: Java Virtual : Java Virtual MachineMachine
2 5 5 2

6 3 2 0

0 1 1 0

0 2 1 1

0 2 2 0

3 0 0 3

4 0 0 2

4 0 0 1

0 2 1 0

0 3 3 0

InitialInitial ContextContext
HH

(1)(1) espressotec.comespressotec.com
(2)(2) netbeans.orgnetbeans.org
(3)(3) sun.comsun.com
(4)(4) wikitravel.orgwikitravel.org

java 4

machine 2

virtual 1

language 1

programming 3

coffee 0

island 0

province 0

jvm 0

jdk 0

(1)(1) (2)(2) (3)(3) (4)(4)
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Documents Descriptors

TopicTopic: Java Virtual : Java Virtual MachineMachine
InitialInitial ContextContext

java 4

machine 2

virtual 1

language 1

programming 3

coffee 0

island 0

province 0

jvm 0

jdk 0 ∑ −

=

=
1

0
2]),[(

],[),(
n

k

ji
ki

jitd
H

Hλ

DescriptiveDescriptive powerpower ofof a a 
termterm in a in a documentdocument

0,718

0,359

0,180

0,180

0,539

0,000

0,000

0,000

0,000

0,000

),( 0 jtdλ
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Documents Discriminators

TopicTopic: Java Virtual : Java Virtual MachineMachine
InitialInitial ContextContext

java 4

machine 2

virtual 1

language 1

programming 3

coffee 0

island 0

province 0

jvm 0

jdk 0 ∑ −

=

=
1

0
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T

H

Hδ

DiscriminatingDiscriminating powerpower ofof a a 
termterm in a in a documentdocument

0,447

0,500

0,577

0,500

0,577

0,000

0,000

0,000

0,000

0,000

),( 0dtiδ
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Documents comparison criteria

∑
−

=

⋅=
1

0
)),(),((),(

n

k
kjkiji tdtddd λλσ DocumentsDocuments

similaritysimilarity

KK11

KK33
KK22

dd22

dd11

αα

CosineCosine similaritysimilarity
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Topics Descriptors
TopicTopic: Java Virtual : Java Virtual MachineMachine

InitialInitial ContextContext

javajava 4

machinemachine 2

virtual 1

language 1

programming 3

coffee 0

island 0

province 0

jvm 0

jdk 0

∑
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TermTerm descriptivedescriptive powerpower in a in a 
topictopic ofof a a documentdocument

0,3850,385

0,1580,158

0,124

0,089

0,064

0,055

0,040

0,040

0,032

0,014

),( 0 jtdΛ
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Topics Discriminators
TopicTopic: Java Virtual : Java Virtual MachineMachine

InitialInitial ContextContext

jvmjvm 0

jdkjdk 0

virtual 1

programming 3

machine 2

language 1

java 4

coffee 0

island 0

province 0

Term Term discriminatingdiscriminating powerpower in a in a 
topictopic ofof a a documentdocument

∑
−

≠=

⋅=Δ
1

,0
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jkk
kijkji dtdddt δσ

0,8480,848

0,8480,848

0,566

0,566

0,524

0,517

0,493

0,385

0,385

0,385

),( 0dtiΔ
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Proposed Algorithm

Context
w1

w2

w3

w4

w5

w6

w7

w8

wm-1

wm wm-2

w9

...

Roulette

query 01

query 02

query 03

query n

result 03

result 01

result 02

result n
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1

24
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Evaluation
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Evaluation

Local IndexLocal Index

• DMOZ – ODP Project
– ~ 500 Topics
– > 350,000 pages
– English language
– 3rd level of the hierarchy
– 100 URLs at least

• Similarity
• Precision
• Recall

TopTop

HomeHome ScienceScience ArtsArts

CookingCooking FamilyFamily

ChildcareChildcare

11stst levellevel

22ndnd levellevel

33rdrd levellevel
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Evaluation – Similarity 
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Evaluation – Similarity 
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Evaluation – Similarity 
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Evaluation – Precision
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Conclusions

• We presented an intelligent IR approach for 
learning context-specific terms.
– Take advantage of the user context.

• We have shown evaluations and the 
effectiveness of incremental methods.

Future Work
– Investigate different parameters.
– Develop methods to learn and adjust parameters.
– Run additional tests to comparing with other 

methods.
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