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ABSTRACT

Thetaskofextractingtheusedfeaturevectorinminingtasks(classification,clustering…etc.)is
consideredthemostimportanttaskforenhancingthetextprocessingcapabilities.Thispaperproposes
anovelapproachtobeusedinbuildingthefeaturevectorusedinwebtextdocumentclassification
process;addingsemanticsinthegeneratedfeaturevector.Thisapproachisbasedonutilizingthe
benefitofthehierarchalstructureoftheWordNetontology,toeliminatemeaninglesswordsfromthe
generatedfeaturevectorthathasnosemanticrelationwithanyofWordNetlexicalcategories;this
leadstothereductionofthefeaturevectorsizewithoutlosinginformationonthetext,alsoenriching
the featurevectorbyconcatenatingeachwordwith its correspondingWordNet lexical category.
Forminingtasks,theVectorSpaceModel(VSM)isusedtorepresenttextdocumentsandtheTerm
FrequencyInverseDocumentFrequency(TFIDF)isusedasatermweightingtechnique.Theproposed
ontologybasedapproachwasevaluatedagainstthePrincipalcomponentanalysis(PCA)approach,
andagainstanontologybasedreductiontechniquewithouttheprocessofaddingsemanticstothe
generatedfeaturevectorusingseveralexperimentswithfivedifferentclassifiers(SVM,JRIP,J48,
Naive-Bayes,andkNN).Theexperimentalresultsrevealtheeffectivenessoftheauthors’proposed
approachagainstothertraditionalapproachestoachieveabetterclassificationaccuracyF-measure,
precision,andrecall.
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1. INTRodUCTIoN

Withtheincreasingavailabilityofwebtextdocuments,andtherapidgrowthoftheWorldWideWeb
makesthetaskofautomatichandlingandprocessingthetextdocumentstobecomeaninterestingarea
forresearch(Khan,2011).Thetaskofautomaticclassificationoftextdocuments,asoneofmining
tasks,isconsideredtobethekeymethodfororganizingtheinformationandtheknowledgeonthe
web.Forthistasktobeaccomplished;webtextdocumentsareprocessedandtransformedfromthe
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fulltextversiontoadocumentvectorbymappingeachdocumentintoacompactformofitscontent,
whichmakesthehandlingthemmucheasierandtoreducetheircomplexity(Elhadad,2017).

Theclassificationprocess forweb textdocuments faces somechallenges,mainlywhichare
theextremelyhighdimensionalityoftextdata(Elhadad,2017),andtheignoranceofthesemantic
informationinthem.(Çelik,2013).

Thiscurseofdimensionalityleadstoalotofproblemsandmakestheworkwithitmoredifficult
as themorethesizeof thefeaturevector, themorenoiseappearsandmoreerrorsoccur.Asa
result,thiswillincreasetherunningtime,andraisetheoverfittingproblem.So,thedimensionality
of featurevector size isneeded tobe reduced inorder to increase theefficiency,decrease the
computationalcosts,decreasethestoragecost,increasetheclassificationperformance,andease
ofinterpretation/modeling.

Furthermore,theignoranceofanysemanticsbetweenwordsaccordinglywiththetextdocuments
themselves,makesthelearningalgorithmstoberestrictedtodetectpatternsintheusedterminology
only, while semantic meaning in the textual data remain ignored. This leads to lose important
informationindataandaffectbadlytheperformanceoftheclassificationsystem(Elhadad,2017).

To overcome the problem of cruse dimensionality; dimensionality reduction techniques are
beingused.Thisprocessaimsinreducingthehighdimensionalityofthefeaturevectorintoalower
dimensionalspacebyselectingthebestsubsetfeaturesfromtheoriginalfeatureset(Elhadad,2017;
Kumbhar,2016;Mwadulo,2016;Zhang,2016;Han,2006).

Thispaper isorganizedas follows.A relatedwork isdiscussed inSection2.Theproposed
Ontologybasedfeaturevectorgenerationforwebtextdocumentsclassificationisintroduced,proposing
anefficientapproachbasedonutilizingthehierarchyofWordNetontologytoaddsemanticinformation
tothegeneratedfeaturevector,inSection3.Experimentalresultsandperformanceevaluationare
presentedinSection4.Finally,conclusionsaregiveninSection5.

2. ReLATed woRK

Inthissection,webrieflyreviewsomebackgroundresearchincludingthehandlingoftheprocessof
extractingthefeaturevectorfromtextdocuments,someofthepreviouslyappliedtechniquesforweb
textdocumentclassification,andsomepreviousattemptstoapplysemanticknowledgetoenhance
theclassificationaccuracy.

InReferences(Rasane,2016;Uma,2016;VenkataSailaja,2016),afullreviewofthecurrent
trendsfortextdocumentsclassification,andclassificationalgorithmsareintroducedandthetechniques
usedinextractingfeaturevectorsusedindifferentminingtasks.Alsoin(Said,2007),acomparative
studybetweenDimensionalityreduction(DR)techniquesthatallowsuserstomakecomprehensive
choicesamongavailabletechniquesforenhancingautomatictextcategorizationisconducted.

Inreference(Davy,2007),thePCAhasbeenusedasanefficienttechniquefordimensionality
reductionfortextdocumentclassification,theexperimentalresultsshowsthatusingdimensionality
reductiontechniquessignificantlyincreasestheperformanceresultswhenusingaKNNclassification
algorithmovertwobenchmarkcorpora(Subsetof20NewsgroupsandaSubsetofReuters-21578).it
usesbothDocumentFrequencyperformedGloballytechniqueandPrincipalComponentsAnalysis
techniquefordimensionalityreduction.InbothsetsofexperimentsPCAtechniquewasfoundto
outperformDocumentFrequencyperformedgloballytechnique.

BothReference(Elberrich,2008),andReference(Çelik,2013),introducesthattheTraditional
textclassificationmethodsdonotconsiderthesemanticrelationshipsamongwordssothatcannot
accuratelyrepresentthemeaningofdocuments.Theyintroducedtheuseofthesemanticinformation
fromontologies,suchasWordNetontology, to improvetheaccuracyof textminingtasks.Also,
(AbdullahBawakid,2010),introducesWordNet-basedsemanticsimilarityfeaturesattaininggood
resultsbutthesystemdependsonsettingathresholdvaluewhendecidingaboutwhetherthesimilarity
scoreforapairofwordsforobtainingoptimumresults.Andin(Wei,2015)(Meng,2013)(Anitha
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