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ABSTRACT

Amulti-labelvariantofemailclassificationnamedML-EC2(multi-labelemailclassificationusing
clustering)hasbeenproposedinthiswork.ML-EC2isahybridalgorithmbasedontextclustering,
textclassification,frequent-termcalculation(basedonlatentdirichletallocation),andtaxonomic
term-mappingtechnique.Itisanexampleofclassificationusingtextclusteringtechnique.Itstudies
theproblemwhereeachemailclusterrepresentsasingleclasslabelwhileitisassociatedwithset
ofclusterlabels.Itismulti-labeltext-clustering-basedclassificationalgorithminwhichanemail
clustercanbemappedtomorethanoneemailcategorywhenclusterlabelmatcheswithmorethan
onecategoryterm.Thealgorithmwillbehelpfulwhenthereisavagueideaoftopic.Theperformance
parametersEntropyandDavies-BouldinIndexareusedtoevaluatethedesignedalgorithm.
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INTRodUCTIoN

As thenumberof incomingemailmessages increases, itbecomesverydifficult for theusers to
handletheseemails.Therearedifferenttoolsforfacilitatingthemanagementofincomingemails.
e.g.useofthreadsanduseoffoldersorlabelsforclassifyingincomingemails.Emailcategorization
(classification)isaprocessofclassifyingemailstodiscretesetofpredefinedcategories.Categorization
ofemailsbecomesdifficultduetotheenormousvolumeofemails(sent/received)aswellasdifferent
topicsmaybediscussedinanemail.Hence,categorizingemailsmanuallybecomesaheavyburden
forusers.Categorizingemailsbyidentifyingcategoricaltermsisanimportantissue.Itaddssemantics
toemailmanagement.Multilabelemailclassificationisnotexploredindetailinliterature.

Theobjectiveofthispaperistodetectsimilaremailsandcategorizetheminmultilabelclassesas
wellastoidentify(discover)categoricaltermsinadifferentwaybyadaptinglatentDirichletallocation
(LDA)astopicmodellingapproach.Hence,toaccomplishtheobjectives;analgorithmMultiLabel
EmailClassificationusingClustering(ML-EC2)isproposedinthispaper.Itisatypeofmultiple
classificationofemails.Classifyingemailsintoclassescanbetopicorientedorgrouporiented.Topic
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orientedclassificationincludestheemailsbelongingtosuchas“jobopportunities”,“entertainment”
etc.,whereasgrouporientedclassificationcanbe“placespecific”,“peoplespecific”,“courseor
projectspecific”.Inmultilabelclassificationofemails,eachemailfilemaybelongtooneormore
numberofcategories.ThealgorithmML-EC2hasbeendesignedforcreatingthecategorizedgroups
ofsimilaremailsusingtextualsimilarityofemailattribute.Itisamulti-labeltextclusteringbased
classificationalgorithm,whereoneemailclustercanbemappedtomorethanoneemailcategory.If
inasinglelabelthereare1500emailsonthesametopicsupposeonentertainmentthenitbecomes
verydifficultandtimeconsumingtofindadesiredemail.Hencetoovercomethisproblemamulti
classcategorizationofemailhasbeendesignedandimplemented.Ahierarchyisformedwithasingle
label/class.Forexample, inentertainmentclassahierarchyofmusic,videos,moviesetc.canbe
formedandtheemailassociatedwithconcernedlabel(class)canbeplacedonthesesub-hierarchies.
Theproposedtechniqueofemailcategorizationcanreducetheproblemofemailoverload.

LITERATURE REVIEW

Managinghugeamountofemailsreceivedfromusersisaverychallengingproblemwhichneedsto
besolvedinaneffectiveandefficientway.Variousresearcheshavebeendoneinthefieldofemail
mining.Someofthesurveysdoneareasfollows.

Park&An (2010)proposed anEmailmulticategory classification approachusing semantic
featuresandadynamiccategoryhierarchyreconstructionmethodinwhichtheuserreorganizesall
e-mailmessagesintocategories.Guan&Yuan(2013)reviewstheexistingworkonmislabeleddata
detectiontechniquesforpatternclassificationandclassifiesthemintothreetypes:Locallearning-
based, ensemble learning-based and single learning-based methods. The author Armentano &
Amandi (2014)presentedanapproach to label the incomingemailsbasedonuserpreference; a
setofexperimentsusingGoogle’swebmailsystem,Gmail isperformedtoobtainagoodrateof
acceptanceoftheagentinteractions.Alsmadi&Alhami(2015)introducedanalgorithmforperforming
clusteringandclassificationofemailtextcorpus.Theyhaveproposedamodelforclassificationof
emailsbasedonsubjectandfolderusingN-grams.Islametal.(2009)proposedanewtechniqueof
e-mailclassificationbasedontheanalysisofgreylist(GL),whichusesmulti-classifierclassification
ensemblesofstatisticallearningalgorithms.

Sakurai&Suyama(2005)proposedamethodtoextractkeyconceptsfrome-mailsandpresents
theirstatisticalinformationwhichhasbeenappliedtothreekindsofanalysistasks:aproductanalysis
task, a contents analysis task, and an address analysis task in which acquired concept relation
dictionariesgavehighprecisionratiosintheclassification.Koprinskaetal.(2007)investigatedthe
useofrandomforestforautomatice-mailfilingintofoldersandspame-mailfiltering.Sappelliet
al.(2005)presentedanapproachofcategorizingemailsthatcanalleviatethecommonproblemof
emailoverload.Sunetal. (2010)developedaclusteringbasedalgorithmfordetectingduplicate
emailsbyusinghashfunction.Gomezetal.(2012)classifiedemailsintospamandhambyreducing
thedimensionalityofemailusingPrincipalComponentAnalysis(PCA)andcompareseveralfeature
selection methods with novel content-based statistical feature extraction techniques. Recently a
SingularValueDecomposition(SVD)methodhasbeenproposedbyZareapooretal.(2015)toclassify
emailinordertocompresssparseemaildatabutretainingthemostinformativeanddiscriminate
featuresofemail.Aloui&Neji(2010)developedamulti-agentssystemEQASTO(E-mailsQuestion
AnsweringSystemusingText-miningandOntologicaltechniques)torelievetheburdenofe-mails
processingbyusingacombinationoftext-miningandontologicaltechniquestoclassifysemantically
e-mails,fetch,generate,andsendanswersautomaticallytolearners.Bekkarmanetal.(2004)presented
anemailfolderingschemebyusingtwolargecorporai.e.EnronandSRIandpointoutthechallenges
arisesbyusingemailfolderingschemeinsteadoftraditionaldocumentclassification.Theauthor
Beseisoetal.(2012)proposedanontologybasedemailknowledgeextractionprocesswhichreduces
theuserstimeandresourcestohandleunstructuredEmailmessages.
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