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ABSTRACT

Entitydisambiguationinvolvesmappingmentionsintextstothecorrespondingentitiesinagiven
knowledgebase.Mostpreviousapproacheswerebasedonhandcraftedfeaturesandfailedtocapture
semantic informationovermultiplegranularities.Foraccuratelydisambiguatingentities,various
informationaspectsofmentionsandentitiesshouldbeusedin.Thisarticleproposesahierarchical
semanticsimilaritymodeltofindimportantcluesrelatedtomentionsandentitiesbasedonmultiple
sourcesofinformation,suchascontextsofthementions,entitydescriptionsandcategories.This
modelcaneffectivelymeasurethesemanticmatchingbetweenmentionsandtargetentities.Global
featuresarealsoadded,includingpriorpopularityandglobalcoherence,toimprovetheperformance.
Inordertoverifytheeffectofhierarchicalsemanticsimilaritymodelcombinedwithglobalfeatures,
namedHSSMGF,experimentswerecarriedoutonfivepubliclyavailablebenchmarkdatasets.Results
demonstratetheproposedmethodisveryeffectiveinthecasethatdocumentshavemorementions.
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1. INTRoDUCTIoN

Duetotheprosperityoftheweb,alargenumberofunstructuredtextshaveemergedtorepresentweb
content.Thesetextscontainmanymentionswhicharenamesofpeople,places,andorganizations,
etc.Unfortunately,onementionmayhaveseveralmeaningswithoutconsideringthecontext(Shen
etal.,2014).Forexample,givenasentence‘’DonaldTrumphasarrivedinWashingtonaheadofhis
inaugurationasthe45thPresidentoftheUnitedStates.’’Themention‘’Washington’’mayrefertothe
capitaloftheUnitedStates,thefirstPresidentoftheUnitedStates,orafootballclubinWashington.
Itishelpfulforunderstandingsentencesfindingthereal-worldentitieswhichmentionsreferto.This
processiscalledentitydisambiguation(ED).Manyresearchersregardentriesinaknowledgebase
(KB)assurrogatesforrealworldentities.Therefore,themainpurposeofEDistolinkmentions
intexttocorrespondingentitiesinaKBsuchasWikipedia.EDisanessentialstepinknowledge
discoverybycombiningunstructuredwithstructureddata,andisbeneficialtomanyapplications,
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includingknowledgediscovery,questionansweringandknowledgebasepopulation.Inthispaper,
wetargetatdisambiguatingentitiesbyanewneuralnetworkmethod.

TraditionalEDmethodsusually take intoaccount thecontextofamention in the text,e.g.,
‘’inauguration’’ helps to comprehend that ‘’Washington’’ is related to the capital of the United
States‘’Washington,D.C.’’.Someresearchershaveexploredmanymethodstomodelthecontext
information such as vector space model (Mendes et al., 2011), TF-IDF vector and topic feature
model(Ratinovetal.,2011).Thesimilaritybetweenamentionandanentitycanbemeasuredbased
onthesefeatures.Theentitywithhighestsimilarityscoreisconsideredasthemostpossibleresult.
However,hand-craftedfeaturesareinsufficienttocapturethesemanticinformationembeddedinthe
contextbecauseitreliesondomainknowledge.Neuralnetworkapproacheshavebeenattempting
tolearnthecontextrepresentationwithoutanymanualdesigneffortsandhaveachievedpromising
results.Forexample,theinputistheentiredocumentandtheinternalstructureisaddedintothe
contextrepresentationbyStackedDenoisingAuto-encoders(Heetal.,2013).However,theycould
notfindtheimportantinformationfromcontextwordsandonlytakeconsiderationofsomefeatures
ofthementionorentity.Inaddition,existingapproachesdonotjointlyconsidermultiplementions
inthesamedocument(Sunetal.,2015).Infact,candidateentitieswithinthesamedocumentare
highly related. In thispaper,wedesignanewcollectiveentitydisambiguationmethodbasedon
hierarchicalsemanticsimilaritymodel(HSSM)andglobalfeatures,namedHSSMGF,toovercome
the above-mentioned shortcomings. First, HSSM uses attention mechanism to choose important
information frommultiple information sources.Second, the selected information ismerged,and
attentionmechanismisreappliedtogeneratehierarchicalrepresentationsofmentionsandentities.
Third,globalfeatures,includingpriorpopularityandglobalcoherence,areutilizedtoimprovethe
resultsofED.Toreducecomputationalcost,allothermentionsinthesamedocumentneedn’tto
beconsideredwhendisambiguatingamention.Instead,thecoherenceofentitiescanbecomputed
simplybasedonunambiguousmentionswithlessnoises.HSSMGFnotonlymakesuseofallthe
availableinformationformentionsandentitiesbutisrobustwhenmissingsupportinginformation.
Ourmaincontributionsareillustratedasfollows.

• Wepresentahierarchicalsemanticsimilaritymodelthatgenerateshierarchicalrepresentations
ofmentionsandentities.Ourmodelisdesignedtofullyutilizedifferentkindsofinformation
aboutmentionsandentitiestocapturesemanticsimilarity.Attentionmechanismisalsousedto
pickupimportantinformationwhichismorerelevanttothementionorentity,anditcanimprove
semanticmatching.

• Thesemanticsimilaritiesbetweenmentionsandentitiesarecombinedwithglobalfeatures.The
proposedmethodisasimpleandeffectivecollectiveEDalgorithmwhichbalancestheinfluence
ofallfeaturestoachievethebestresult.

• ToestimatetheeffectofHSSMGF,experimentalstudiesareconductedoverfivepubliclyavailable
datasets.TheexperimentalresultsdemonstratethatHSSMGFissuperiortothestate-of-the-art
methodsinmostcases.Somevisualizationcasesdemonstratetheinterpretabilityofourmethod.

The structure of the rest of this paper is as follows. Section 2 states related work. The
disambiguationalgorithmisdetailedinSection3,andexperimentalresultsaredescribedinSection
4.Section5givesconclusionsandsuggestionsforfuturework.

2. RELATED WoRKS

Therearemanyentitiesinthetext,buttheabbreviationorambiguousexpressionsofentitiesprevent
usfromunderstandingthemeaningofthetext(Chenetal.,2016).Hence,toimprovetheeffectof
knowledge discovery, ED can be studied deeply. Common ED methods can be categorized into
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