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Targetand Requirement

� Requeststhat specify`content' clearly

� “documentson robots”

�

“documentsreportingrobotsbuild houses”

� Find contents,not “popular” websites

� Textswhoseprimary content is proposition
(who,what,when,where,which,andhow)

� Poetries,Novels,Presentation Slides(?),. . .

�

Encyclopedias,Dictionaries,Manuals,. . .
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Handling ContentsRequires. . .

� Extraction of contentsfr om textual data

�

easyandaccuratefor experimentaluse,thanks for . . .

Largeamountof machine-readabledocuments

Increaseof computerperformance

Advancesin statisticalparsingtechnology
[Charniak2000][Kudo&Matsumoto2000]

� Comparisonbetweenthe contents

�

dif�cult or inaccurate,dueto . . .

limitation of knowledgeacquisition andinference
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Our Approach

Cooperationbetweenhuman and computer

Humanprovidessynonyms/ relatedwordswith

knowledgeandinference.

Computersearchesfor documentsandprovides

hintsfor queryrevision.
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Global DocumentAnnotation
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Annotationfor “I drew a manwith apencil” (above)andderivedsemantic
structure(below)
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SemanticStructure in IR
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Usefulhints
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Merits for Useof SemanticStructur es

�

higher accuracy

Graphstructurescanprovideprecisesearching.

�

detailedhints for query revision

Graphmatchingcanprovidestructure-sensitive

wordsimilarity (explainedlater).

�

proper representationof user's intention

Graphis asexpressive aspredicatelogic.
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Demerits for Useof SemanticStructures

� lower recall
Graphis too rigid to obtainanoverview of data.

� providing `proper' semanticstructur es
Interfaceandfeedbackof thesystemare
important.

� costof parsing and indexing
It seemsto befeasibleto handlea few KB �

1,000,000documents.
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Structur e-SensitiveWord Similarity
Query
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Prefer synonyms�tting in the contextof the
query and the database.
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Graph Embedding

� NP-hard problem[Ausielloet al 1999]

� Query graph canbeassumedsmall.

Enumeratecandidatesand their scores

by dynamicprogramming

(notalwaysreturnstrict solution)

� Undir ectedgraphswith unlabelededgesare

assumedfor simplicity.
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Example

Find articlesthatreport:
“b uilding houseswith lower costby robots”

1. Input thephrase,andthesystemparsesit.

2. Add synonyms: estate for house,machine for
robot,etc

3. Find related/synonymouskeywordconstruct for
build, whichhappenedto belesspreferredin
thesaurus.
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Screenshot
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Effectsof SemanticStructures

DocumentRanks Elapsed Time(min) # Operations

Keywordsonly 32.71(36.64) 18.01(12.00) 27.62(10.76)

�

Structures 1.50( 0.71) 7.62( 4.46) 13.62( 6.32)
(averageandstandard deviation)

� 8 subjectsweretold to �nd articlesfrom 100,000Mainichi
newspaperarticlesin 1994.

� 4 taskswithout time limitation

� 4 subjectsby keywordsonly and6 subjectsby structures
archivedcorrectanswers.
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Issuesfor Scale-up

� Gatheringdocuments(Crawling)

� FilteringandCleaning

� MorphologicalandSyntacticAnalyses

� Indexing

� ParallelProcessing
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SystemOverview

WWW
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�

User

� File server provides crawler and
computationnodes for work area

(alsoservesfor CGI)

� Computation nodesserve for stor-

ageof parallelDB andpreprocess-
ing (�ltering andparsing).
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Crawling

� AdoptGNU wget

� Reuseoriginal functionssuchasretryingand

time-stamping

� Patchfor modifying formatof logs
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Filtering and Cleaning

� Convert text encodingsinto euc-jp and

reformat text basedonpatternswritten in regular

expression(flex )

� Judgewhetherthetext is Japanesebasedon the

numberandratioof euc-jp characters

� Currentlytreatonly plain texts andHTML �les.

(but PDFandWord �les oftenappear)
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Parsing and Indexing

� MorphologicalandDependency Analyses:
StatisticalParsers

� SynonymsandNeighboringWordsSearch:
OriginalDB basedonB-treeandbinarysearch

� KeywordSearchandGraphMatching:
ParallelDB “SISA” (MitsubishiElectricCorp.)
Verticesandedgesin adocumentarestoredasonerecord.

Graphmatchingis implementedasuserde�ned function.
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Performanceof Preprocessing

Crawling and Analyses

# PagesAccessed: 1,500,000

# PagesStored: 1,260,000

ElapsedTime: 7 days (400URL/h)

Indexing (initial registration)

OriginalDB 3.5days

ParallelDB 3 days

Traversedfrom 70,000URLs with following links � ve steps
further.
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Summary

� Interaction is importantin searchwith semantic

structures(to compensaterecall).

� Semanticstructuresimprovenotsearchaccuracy

but ef�ciency of interaction.

� It is feasibleto managewithin abouta few KB �

1,000,000documents, thanksfor advancesin

computerperformanceandparsingtechnology.
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