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ABSTRACT

The web is the largest world-wide communication system of computers. The web has local,
academic,commercialandgovernmentsites.As the typesofwebsites increases innumbers, the
costandaccuracyofmanualclassificationbecamecumbersomeandcannotsatisfytheincreasing
internetservicedemands,therebyautomatedclassificationbecameimportantforbetterandmore
accuratesearchengineresults.Therefore,thisresearchhasproposedanalgorithmforclassifying
differentwebsitesautomaticallybyusingrandomlycollectedtextualdatafromthewebpages.This
researchalsocontributedtendictionariescoveringdifferentdomainsandusedastrainingdatain
theclassificationprocess.Finally,theclassificationwascarriedoutusingtheproposedandNaïve
Bayesalgorithmsandfoundtheproposedalgorithmoutperformedonthescaleofaccuracyby1.25%.
Thisresearchsuggeststhattheproposedalgorithmcouldbeappliedtoanynumberofdomainsifthe
relateddictionariesareavailable.
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INTRoDUCTIoN

Awebsitemaybeanassortmentofwebcontent, images,videosoralternativedigitalassets that
arehostedononeormoreinternetserversometimesaccessibleviathenet.Websitesarefrequently
devotedtoaselectedissue,startingfromdiversionandsocialnetworkingtoprovidingnewsand
education.Withtheintensificationinthevarietyofsites,therequirementforwebsiteclassification
gainsattraction(Wangetal.,2010).Websiteclassificationisaverychallengingissueandneedshuman
expertiseifitisdonemanually.Theworkcostofthesestandardclassificationsisalsowindingup
progressivelyhigh,andthisclassificationhasturnedouttobegraduallytroublesome(Deng,2012).
Toovercometheusualclassificationproblemofthewebsites,manymachinelearningalgorithms
suchasnaiveBayes,supportvectormachine,randomforest,etc.havebeenusedbytheresearchers
intheirworks.Inmostoftheresearchworks,classicalgorithmswereusedfortheclassificationand
classifiedonlysingledomain.
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Thisresearchhasproposedanalgorithmforclassifyingdifferentwebsitesautomaticallybyusing
randomlycollectedtextualdatafromthewebpages.Thisresearchalsocontributedtendictionaries
coveringdifferentdomainsandusedastrainingdataintheclassificationprocess.Theclassificationwas
donebyboththeproposedandNaïveBayesalgorithmandfoundtheproposedalgorithmoutperform
thenaïveBayesonthescaleofaccuracyby1.25%.Thisstudysuggeststhattheproposedalgorithm
couldbeappliedtoanynumberofdomainsprovidedthattherelateddictionariesareavailable.

Therefore,thecontributionsofthisresearchare:

1. Proposalofanalgorithmtoclassifythewebsitesofdifferentdomainssuchasfood,business,
education,shopping,travel,andsocialmedia,etc.;

2. Creationofdifferentdictionariestocharacterizethesaiddomains;
3. Improvementoftheaccuracyofwebsearch.

Thispaperisstructuredasfollows:section2includesanarrativeofrelatedworks;section3
represents theproblemStatement. InSection4, thedescriptionof themethodology isprovided.
Section5containsthedetailsofdatacollectionandpreprocessing.Section6includesdescription
regardingexperimentsandproposedalgorithm.Section7isallaboutexperimentresultsandanalysis.
Thecomparisonisdiscussedinsection8.Finally,insection9conclusionsandfutureworkdirections
arediscussed.

ReLATeD WoRK

Mostoftheworkdonesofaremphasizedtheclassificationusingclassicclassifierandclassifyatmost
twotothreedomains.(Patiletal.,2012)appliedaNaïveBayesalgorithmtocategorizethewebsites
usingthecontentofthehomepages.Asperthem,webpagescouldbeclassifiedtoamorespecific
categoryusingdifferentfeaturesets.(Rouletal.,2014)haveclassifiedtheWebDocumentusingthe
AssociationMiningtechnique.Theclassificationwasdoneusingthefrequentitemsetscreatedbythe
FrequentPattern(FP)Growthalgorithm.FinalclassificationwasdoneonthefeaturesetbyNaïve
Bayesclassifier.Asimplemethodwasproposedby(Slametetal.,2018)forwebscrapingtofind
thejobvacancyfromtheSearchEngineusingNaïveBayesclassifier.(Klassenetal.,2010)works
onWebdocumentclassificationbykeywordsusingrandomforests,theirexperimentshowedthat,
increasingindomainreducestheaccuracyoftheclassifier.

(Mengetal.,2017)employedanautomaticdetectionsystemforfilteringcoursewebsitefromthe
generalresultsofsearchengine.Withamotivationtoimproveclassificationaccuracy,researchonWeb
Classificationwasconductedby(Abidinetal.,2016)byusinganalgorithmwiththerevisedn-Grams
WordDictionary.Theyalsoexamineanalgorithmtoassessitsefficacyinthebinaryclassification
problem.AMachineLearningApproachwasappliedby(Akanbietal.,2014)forPhishingWebsite
Classificationandshowedtheimportanceofviablefeaturesinphishingwebsiteclassification.They
haveusedtheDecisionTreealgorithmalongwithpruningdecisiontreetoreducethecomplexity.
Fordifferentiatingphishingwebsitesfromlogicalonesbasedonfeatures,arule-basedintellectual
phishingwebsitesclassificationwasdoneby(Mohammadetal.,2014).Theyhavealsoappliedthe
samealgorithmforpredictingphishingwebsiteswithanintentiontotrimdownthefalse-negative
rateandthusimprovedaccuracy.

(Bruining,2015)worksonAutomaticClassificationofBusinessWebsites.Thisresearchconcerns
onAutomaticClassificationofBusinessWebsitesviaasupervisedlearningmethod.Thisresearch
wasonlyfocusedontheDutchmarket.Itusescustomsoftwareforcrawlingthewebsitesandthe
Weka-toolkit as the main machine-learning toolkit. This research shows it is possible to scrape
websitesbelongingtobusinessesandclassifythemwithanaccuracyof70-75%.(Abdessamedet
al.,2015)classifiedthewebsiteonthebasisofURLandContentofthewebsitesconsideringthe
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caseperspectiveofAlgerianVs.non-Algerian.Formakingthedistinctionbetweenthewebpagesof
Algerianandnon-Algeriancases,theyhavetrainedanduseddifferentmachinelearningalgorithmand
finally,anovelwaywasintroducedthatcouldcombineURLandcontentinformation.Asperthem,
forextractingmorenationcenteredcontents,thisapplicationcouldbeexpandedtosocialnetworks
anddifferentbloggingplatforms.

PRoBLeM STATeMeNT

Fromthestudy,itisevidentthat,inmostcases,websitesareclassifiedonasingledomainandthus
fewdictionariesexisttoclassifythesites.Also,theclassificationisdoneusingclassicclassifiersuch
asnaiveBayes,supportvectormachine,randomforest,etc.So,anecessitycreatesforworkingon
multi-domainwebsiteclassification;andcreationofmoredictionariestofulfilltheneedsofwebsite
classification.

MeTHoDoLoGy

Figure1showstheProposedModelforMulti-domainWebsiteClassification.Firstofall,textdatawere
collectedfromthewebsites.Thetextwasthenpreprocessedbyremovingthepunctuations,numbers,
singleletters,andstopwords.Thepreprocesseddatawasthentokenizedintounigram.Finally,this
researchremovedthemissingvaluesfromthosetexts.ThisdatawassubsequentlyusedasTestData
forthemodels.Forthetrainingdataofthemodel,thedictionarieswerecreatedwiththehelpofthe
internetsources.TheproposedandtheNaiveBayesclassificationmodelswerethentrainedwiththe
datafromthedictionaries.Thisstudy,thenteststheclassificationofwebsitesusingboththemodels
withthesametestingdata.Finally,thisresearchevaluatedtheperformanceofboththemodelsbased
onthedifferentparametersofconfusionmatrixsuchasaccuracy,precision,recall,andF-score.

DATA CoLLeCTIoN AND PRePRoCeSSING

TextdatawerecollectedwiththehelpofsoftwarecalledOctoperseusingtheURLofthewebsitesas
showninFigure2.DataoftendifferentdomainssuchasFood,Education,Shopping,Traveling,Car
andCarreservation,Hotel,Freelancing,Photography,NewsandSocialMediawerecollected.For
eachdomain,atleasttendifferentURLofthewebsiteswereusedtoretrievethedata.Thisdatawas
thenusedastestdataafterpreprocessing.Theinformationforcreatingthedictionariesfortheabove
domainswascollectedbyexploringdifferentrelatedsitesandinternetsources.Thesedictionaries
wereusedastrainingdataafterpreprocessing.Figure4showsonedictionaryamongtendictionaries.

Inreality,qualityrawdataareveryrare.Therefore,preprocessingofrawdata is immensely
necessaryforbringingoutsomequalitydata.Thisstudyhasdonethefollowingpre-processingsuchas
removalofadditionalvalueorstopwords,removalofpunctuations,numbers,singleletters,tokenizing
ofthetext,convertingthetextintolowercase,aswellasremovingthemissingvaluesoneachofthe
textdocumentscollectedfordifferentdomains.Thepreprocessingthusproducessomeusefuland
qualitydataasshowninFigure3.Thetotalprocedurewasalsofollowedforcreatingthedictionaries.

eXPeRIMeNT

Theimplementationstartswiththetrainingoftheproposedmodelbythedefineddictionaries.Then,
preprocessedtextforeachsiteisloadedastestingdata.Thesedataarematchedwitheachoftheten
dictionaries,findandsavethepairedvaluesofdifferentvariables.Thisresearchthencomparedthe
valuesofthevariablestofindthemostsignificantvalue.Fromthematchedvariablesofthemost
significantvalue,theproposedmodelidentifiesthedomain.InthecaseoftheNaïveBayesalgorithm,
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boththetrainingandtestingdatawerelabeledwiththecorrespondingdomainnameasshownin
Figure5andFigure6.Themodelwasthentrainedwiththetrainingdata.Finally,themodelwastested
withthetestingdatatoidentifythedomain.Theperformanceofboththemodelswasevaluatedusing
differentparametersoftheconfusionmatrixsuchasAccuracy,Precision,Recall,andF-measureas
showninthenextsection.

PRoPoSeD ALGoRITHM

Step 0:Begin
Step 1:Setdictionariestotrainset(manuallycreatedunigramdictionaries);
Step 2:Setpreprocesseddatatotestset(textfromwebsites);

Figure 1. Proposed model for multi-domain website classification

Figure 2. URL’s of food website
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Step 3:Matchtestdatawitheachdictionary(trainingdata),calculatethetermfrequencyandrecord
invariablesv1,…,v10(labelwiththedictionaryname)

Step 4:Comparethevaluesfromv1,…,v10andfindtheonewithmaximummatch
Step 5:printthevariablename(withmaximummatch)withlabelandgettheclassifiedsite
Step 6:End

eXPeRIMeNT ReSULTS AND ANALySIS

Intotal,datafrom80websiteswereprovidedtotheproposedmodelasthetestdata,andthemodel
successfullyclassified73ofthemtothedesireddomain.Theclassificationresultgeneratedbythe
proposedmodelispresentedinTable1.

Figure 3. Test data before and after preprocessing

Figure 4. Sample word dictionary of food



International Journal of Web-Based Learning and Teaching Technologies
Volume 15 • Issue 4 • October-December 2020

62

Figure7alsoshowstheclassificationresultbetweenthetotalnumberofwebsitesandcorrectly
predictedwebsite.BoththeresultsfromTable1andFigure7clearlyshowthat,theaccuracyofthe
predictionishigh.

Figure 5. Sample of training dataset with a class label for naive Bayes classifier

Figure 6. Sample of test data set with a class label for naive Bayes classifier
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TheAccuracy,Precision,Recall,andF-measureoftheproposedmodelareapproximately91%,
whichalsoreflectsthatthepredictionrateishigh.Detailedareshownbelow:

Accuracy=(correctlypredictedwebsite/totalnumberofwebsites)*100
Here,Totalnumberofwebsites=80
Correctlypredictedwebsite=73
Numberofrelateddocumentsretrieved
Precision=Totalnumberofdocumentsretrieved=0.91
Numberofrelateddocumentsretrieved
Recall=Totalnumberofdocumentsretrieved.=0.91
(2*Recall*precision)
F-measure=(Recall+Precision)
F-measure=(2*0.91*0.91)/(0.91+0.91)=0.91
Now,Accuracy=(73/80)*100=91.25%

Table 1. Classification result generated by the proposed model

Domain Food and 
Restaurant Education car Travel Hotel Shopping Photography Freelancing Social 

Media News

Total
numberof
websites

10 10 7 7 7 10 5 9 10 5

Correctly
predicted
website

9 10 6 6 6 9 4 8 10 5

Figure 7. Classification result analysis
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CoMPARISoNS

Inclassifying10differentdomainssuchasFoodandRestaurants,Education,Shopping,Toursand
Travel,News,Photography,SocialMedia,Freelancingsite,Hotel,CarandCarReservationsystem
from80websites,theproposedmodelshowstheaccuracyof91.25%,whereasthenaïveBayesshows
theaccuracyof90%.Hence,theproposedmodeloutperformsthenaïveBayesby1.25%.Table2and
Figure8showthecomparisonofresultsbetweentheproposedmodelandNaïveBayes.

CoNCLUSIoN AND FUTURe WoRK

Withtheincreaseinwebsites,thenecessityforclassificationgetsattraction.Therefore,analgorithm
for website classification is proposed and implemented so that the problem with the existing
classificationmayovercome. Inorder tomeet theclassification requirement, tendictionarieson
differentdomainswerecreated.Forsimplicity,thisresearchconsideredunigramdictionariesonly.
Fromtheexperiment,thisresearchconcludesthat,richsetofdictionariesandappropriatealgorithm
couldwellclassifythewebsites.Thisresearchalsorecommendsthat,theproposedalgorithmcould
beappliedtoanynumberofdomains.IntheFuture;thisworkcouldbeexpandedbyclassifying
websitesofmoredomainsbasedonn-gramsdictionaries.

Table 2. Comparison of results between the proposed model and Naïve Bayes

Proposed Model Naïve Bayes

91.25%(Accuracy) 90%(Accuracy)

Figure 8. Comparison of results between the proposed model and Naïve Bayes
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