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ABSTRACT

Most frequent itemset mining algorithms (FIMA) discover hidden relationships from unrelated
items.Theyfindthemostfrequentitemsetsdependingonlyonthefrequencyoftheitem’sexistence
inthedataset.Thesealgorithmsgiveallitemsthesameimportance,andneglectthedifferencesin
importanceoftheitems.Theyassumethefullcertaintyofdata,butinmostcases,realworddata
maybeuncertain.Asaresult,thedatacouldbeincompleteand/orimprecise.Thesetwoproblems
arethemostcommonchallengesthatfaceFIMAalgorithms.Somenewalgorithmsproposedsome
solutionstofacethesetwoissuesseparately.Inotherwords,somealgorithmshandleitemimportance
only,andothershandleuncertaintyonly.Fewalgorithmsdealtwiththetwoissuestogether.Inthis
article,thesinglescanforweighteditemsetsovertheuncertaindatabase(SSU-Wfim)isproposed.
Itdependsonthesinglescanfrequentitemsetsalgorithm(SS_FIM),andenhancesittodealwith
weighteditemsinanuncertaindatabase.SSU_WFIMdealswiththeuncertaintyofdatabygiving
eachiteminatransactionanadditionalvaluetoindicateoccurrencelikelihood.Itgivestheitems
differentvaluestodefinetheweightofthem.ItusesatablecalledPtabletosavetheitemsandtheir
probabilityvalues.Thistableisusedtogenerateallpossiblecandidatesitemsets.Theresultsindicate
thehighperformance inaspectsof runtime,memoryconsumptionandscalabilityofSSU-Wfim
comparingwiththeUApriorialgorithm.Theproposedalgorithmsavestimeandmemorywitha
percentageexceeds70%foralltesteddatasets.
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1. INTRoDUCTIoN

Frequentitemsetsmining(FIM)isaveryimportantbranchindataminingasitdiscoversthehidden
relatedfrequentitemsetsindatasets.Butitwillbeverynecessaryandprecisethatifthefrequent
itemsetsarediscoveredbasedontheirimportancetousersinsteadofthefrequencyofitemsetsexistence
only.Thisisveryusefulfortherecommendationsystemapplicationbasedonmarketdatasetsaseach
iteminmarkethasdifferentprofit,andtheapplicationbasedoneventlogstodeterminetherelated
pagesbasedondwellingtimeoftheusersinsteadofthenumberofvisitingthesepages.Wemayuse
thereal-worldapplicationdatacollectedfromdifferentsensors.Thisdatamayfaceanydatadistortion
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problemssuchasnoiseproblem.Theseproblemsmaymakethedataincompleteorimprecise.So,itis
necessarytofindagoodtechniquetotreatwiththeuncertaintyofdatatogetapreciseminingresult.

WhentheimportanceandtheuncertaintyofdataaretakenintoaccountinFIMA,theresult
offindingthemostfrequentitemsetsforallreal-worldapplicationsuchashealthcareapplications,
recommendationsystemapplicationswillbedeterminedprecisely.Someofthepreviousalgorithms
ofFIMdonottakeintotheirconsiderationstwocriticalissues,whichare:(1)theimportanceofeach
itemand,(2)theuncertaintyofuseddataset.

Regardingthefirstissue,FIMalgorithmstreatallitemswithouttakingintoaccounttheimportance
ofdifferentitems.Allitemshavethesameimportanceorweightvalue.InsomeFIMalgorithms,
thenumberofexistencefrequencyinthedatabaseistheonlymeasurefordeterminingthefrequent
itemsets,butthisisnotsufficientassomeitemsetswillbeignoredbecauseofinfrequentlypresence
althoughtheyhavemoreimportancethantheitemsetswhicharemorefrequent.Thereisasolution
todealwiththislimitationbydefiningweightsforitemsaccordingtosomecriteriasuchasuser
preference,profits,interestingness,ordwellingtimeonwebsites.Therearesomeproposedalgorithms
tominetheweightedfrequentitemsets(Caietal.,1998;Yun&Leggett,2005;Sun&Bai,2008;Lan
etal.,2013;Lanetal.,2014;Linetal.,2015;Zhaoetal.,2018;Cheeetal.,2018).However,these
algorithmsdon’tconsiderthedatauncertainty.

ThesecondlimitationofFIMalgorithmsistheneglectingofdatauncertainty.Thereal-world
data,suchasdatacollectedfrompracticalsensorapplications,maybeinaccurateorimprecise.Some
algorithmsareproposedtofindthefrequentitemsetfromuncertaindatabases,whichareclassified
intotwocategoriesofprobabilisticfrequentitemsetmining(Berneckeretal.,2009)andexpected
supportmodel(Chuietal.,2007;Sun&Bai,2008;Aggarwaletal.,2009;Shah&Halim,2018;
Braunetal.,2018).

Recently,somealgorithmstriedtofindoutweightedfrequentitemsetfromanuncertaindatabase
(Linetal.,2016,Linetal.,2016).Forexample,Linetal.(2016)proposedhighexpectedweighted
itemsets-Uapriori(HEWI-UApriori)algorithmbasedontheUApriorialgorithm.Itisappliedintwo-
phasetofindthemostweightedfrequentitemsets.Linetal.(2016)proposedahighexpectedweighted
itemsets-Utree(HEWI-Utree)algorithmtodecreasethemultipledatabasescanwithoutgenerating
enormouscandidates.Thefirstalgorithmissufferingfromthemultipledatabasescanwhichleadsto
increasetheexecutiontimeandthesecondalgorithmmayconsumemorememory.So,weneedtouse
algorithmwhichsolvesthisproblemofmultiplescanofdatabasehighmemorycost.Handlingthetwo
issuesisverynecessaryfortreatingwiththeIOTapplicationsandbigdataapplications(Kinnunen
etal.,2018;Galli,2018;Krimpmann&Stithmeter,2017;Mizuno&Odake,2017)

Someofthementionedalgorithms(Chuietal.,2007;Sun&Bai,2008;Aggarwaletal.,2009)
readthedatabasemultipletimetofindthemostfrequentitemsets.Theyhaveoneofthemostfamous
miningproblemwhichisthemultiscandatabase.Thisproblemleadstoexecutemuchtimetomine
thedatabase.Oneofthealgorithmsthatproposedthesmartsolutiontothemultiscanproblemis
singlescanfrequentitemsetsminingalgorithmSS_FIM(Djenourietal.,2017).Thisalgorithmreads
transactionscontainedinthedatabasejustonce.Thissolutionsavesalotoftime.Butthisalgorithm
hasthetwolimitations.Itcan’tworkwithuncertaindatabasethatcontainsinaccuratedata.Allitems
haveanequalimportancevalue.SotheadvantagesofSS_FIMalgorithmmotivatedustoextenditto
facethesetwoissues.Asaresult,itisnecessarytorepresentanewtechniquetomakethisalgorithm
workwithuncertaindatabasetobenefitfromitsabilitiesdecreasingtheruntimeoftheminingprocess.

Inthispaper,thesinglescanweightedfrequentitemsetsoveruncertaindatabase(SSU-Wfim)
algorithm is proposed to address the two issues of weighted itemsets and uncertainty data for
enhancingSS-FIMalgorithm.Theproposedalgorithmreadsthetransactionatonceandconstructs
thetemporaryPtableforthistransactiontosavethetransactionitemsanditsprobabilities.Ituses
Ptabletogenerateallpossibleitemsetsofthistransaction,thencalculatestheprobabilityofitemsets
andtheirevaluatedsupport.Theitemsetsandtheirevaluatedsupportaresavedinahashtable.After
readingalltransaction,itreadseachitemsettocalculatetheitemsetweight.Itcalculatestheitemset
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