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ABSTRACT

Oneoftheimportantprocessesinthedataqualityfieldisrecordlinkage(RL).RL(alsoknownas
entityresolution)istheprocessofdetectingduplicatesthatrefertothesamereal-worldentityin
oneormoredatasets.ThemostcriticalstepduringtheRLprocessisblocking,whichreducesthe
quadraticcomplexityoftheprocessbydividingthedataintoasetofblocks.Bythatway,matching
isdoneonlybetweentherecordsinthesameblock.However,selectingthebestblockingkeysto
dividethedataisahardtask,andinmostcases,it’sdonebyadomainexpert.Inthispaper,anovel
unsupervisedapproachforanautomaticblockingkeyselectionisproposed.Thisapproachisbased
ontherecentlyproposedmeta-heuristicbaldeaglessearch(bes)optimizationalgorithm,wherethe
problemistreatedasafeatureselectioncase.Theobtainedresultsfromexperimentsonreal-world
datasetsshowedtheefficiencyofthepropositionwheretheBESforfeatureselectionoutperformed
existedapproachesintheliteratureandreturnedthebestblockingkeys.
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1. INTROdUCTION

Inrecentyears,theworldiswitnessingamassiveexplosioninthevolumeofdata.Specifically,after
theadoptionofsmartphonesandsocialMediawhichgeneratesahugeamountofdatainadaily
manner.Organizationsaroundtheworldfoundthemselvesintheneedofintegratingtheirowndata
comingfromvarioussourcesindifferentformats.Thisdatahavetobeintegratedinordertofacilitate
theprocessofdataanalyzingandextractingusefulinformationoutofit.However,dataintegration
canbecomeaverytime-consumingprocessduetodataqualityproblems,suchasduplicatesvalues,
missingvalues,andreferentialintegrityissues.Thestakeholdersarenowmoreawareoftheimportance
ofdataquality.Alotofmoneyisinvestedinordertoimprovethequalityofthestoreddata.
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RecordLinkage(RL)isoneofthemostimportanttasksinthedataqualityfield.RLisdefined
astheprocessofidentifyingtherecordsthatrepresentthesamereal-worldentityduringthemerge
ofdifferentdatasources.WhentheRLprocessisexecutedonasingledatabase,itcanbereferred
toas thededuplicationprocess (SarawagiandBhamidipaty.2002).Recently, theRLprocesswas
exploitedinseveraldomainsformultiplegoalssuchasprivacy-preserving,removingduplicatesfrom
bibliographiccitations,pricescomparisonandfrauddetection.

Thebestwaytodetectallthetuplesthatrefertothesamereal-worldentityistocompareeachone
inthedatasettoalltheothers.However,withthecaseofaverylargedataset,theCartesianproduct
couldend-upwithanunacceptablenumberofcomparisons.Forexample,applyingtheRLprocess
ondatabaseAandB,eachonecontains2millionrecordswillend-upbydoing4billionmatching
operations,whichisnotreasonable.

Toovercomethisproblem,theRLcommunityproposedtheblockingtechnique.Blockingconsists
ofdividingthedataintoasetofblocks.Inawaythatalltherecordsinthesameblockshareasimilar
valuecalled“TheBlockingKeyValue”(BKV).Withthistechnique,matchingbetweentherecords
isdoneonlyontherecordsthatareinthesameblock.

Generally,RecordLinkagebasedonblockingconsistsofthreemainsteps:Datastandardization,
BlockingandMatching(Christen.2012)(Figure1).Datastandardizationistheprocessofstandardizing
thedatasetattributesthatmayrepresentthesameinformationbutwithdifferent identificationin
eachone.Forexample,thesexattributecanbefoundinonedatasetasabinaryvalue(0/1)andin
anotheroneas(M/F).Sostandardizingthedataisaveryimportantpreprocessingstep.Thenext
stepisblocking,whereoneoftheblockingtechniquesthatexistintheliterature(willbediscussed
inthenextsections)isusedtodividethedataintoasetofblocks.Forexample,usingthestandard
blockingapproach,alltherecordsthathavethesameaddressaregroupedinoneblock.Afterthat,
matchingtherecordsofthesameblockisdone.

Twoimportantparameterscontroltheperformanceofagoodblockingtechnique.Thefirstone
istheblockingkeyvalue.Ablockingkeycanbeformedusingonefield(attribute)oraconcatenation
ofseveralpartsfromasetoffields.Forexample,aBKVcanbeformedusingtheFirst-Namevalue
oritcanbeformedbytheconcatenationofthefirstthreecharactersfromtheFirst-Namefieldand
theZIPcodefromtheaddressfield.Table1showsanexampleofblockingkeysgeneratingfromthe
restaurantdataset.Twoblockingkeysweregenerated.Thefirstone(BK1)istheSoundexphonetic

Figure 1. Record Linkage’s phases

Table 1. A Blocking keys example from the restaurant dataset

BK1 BK2 Name Address City Phone Type

A6553102461501 LASANG435 arniemorton’sof
Chicago

435s.la
cienegablv.

Los
Angeles 310/246-1501 American

H3413104721211 STADAC12224 art’sdeli 12224
venturabold

Studio
city 818-762-1221 delis
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