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ABSTRACT

Namedentityrecognitionisanimportantfactorthathasadirectandsignificantimpactonthequality
of neural sequence labelling. It entails choosing encoding input data to create grammatical and
semanticrepresentationvectors.Themaingoalofthisresearchistoprovideahybridneuralnetwork
modelforaspecificsequencelabellingtasksuchasnamedentityrecognition.Threesubnetworksare
usedinthishybridmodeltoensurethatinformationatthecharacter,capitalizationlevels,andword-
levelcontextualrepresentationisfullyutilized.Theauthorsuseddifferentsamplesfortrainingand
developmentsetsontheCoNLL-2003datasettoshowthatthemodelcouldcompareitsperformance
tothatofotherstate-of-the-artmodels.
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INTRoDUCTIoN

Sequencelabellingisasubsetofpatternrecognitionthatinvolvesapplyinganalgorithmtoassign
acategoricallabeltoeachelementofasequenceofobservedvalues.Sequencelabellingisabroad
termthatincludestaskslikenamedentityrecognition,textchunkingandPOStagging.

ThegoalofNER,alsoknownasentitychunking,istodetectnamedentitiesintextthatcorrespond
topredefinedclassessuchasentity,time,andnumeric,aswellassevensubclasses:humanname,
placeoforigination,time,date,currency,andpercentage.ThispaperfocusesontheCoNLL2003
corpus(Sang&DeMeulder,2003),whichwasbuiltfromavarietyofnewscorporaandcontains
fourdistinctelements(person,place,organization,andmiscellaneous).Innamedentityrecognition,
aword’slabelismadeupoftwoparts:“X-Y,”whichdenotesthelabelledword’sposition,and“Y,”
which indicates theapplicable taxonomiccategory.NERisa toughprobleminnatural language
processingthatisrequiredbysearchengines,question-answeringsystems,andtranslationsystems.
Whenatexthasanamedentitywithadefinedmeaning,thetranslationsystemwilltypicallytranslate
thenamedentity’sconstituenttermsindependently,resultingininaccuratetranslationresults.Ifthe
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systemrecognisesthethingfirst,thetranslationalgorithmwillhaveabetterideaofhowthewords
areputtogetherandwhattheymean.

ModernapproachestoNER(Sunetal.,2019)usevectorembeddingssuchasWord2Vec1,GloVe
(J.Penningtonetal,2014)orFastText2toexploitthesemanticcontentofwords,convolutionalneural
networksareused to representcharacter-levelpropertiesofnamedentities,bi-directionalLSTM
(Hochreiter&Schmidhuber,1997),(Green&Karras,2012),(Wangetal.,2020)isusedtomodel
wordorder,andCRF(Godinetal.,2018)isusedtomodeltagsequencesprobabilistically.Asanamed
entity,anothercrucialelementtoexamineiswordcapitalizationmightsometimesbecomposedof
numerouscapitalisedcomponentsinasentence.Toeffectivelyexploitthesemantic,sequential,and
character-levelcomponentsoftheNERchallenge,weprovidedahybridmodelcomprisedofthree
encoding sub-networks inourproposed study. Incontrast to (Huanget al., 2015),usedCNN to
extractcharacter-levelinformationinourproposedmodel.(Lampleetal.,2016)workalsohassome
similaritiestoours.IntheabovebothmethodsusedBi-LSTMtocapturebothfeaturescharacterand
contextuallevelrepresentationofwords.Inrealtime,theycombinepre-trainedwordembeddings
withcapitalisationfeatures.Forthatinourmodelweusedualsubnetworks,Bi-LSTM,andCNN,
to collect capitalization (Bodapati et al., 2019) and character-level characteristics separately. To
reflectthesentence’srichsemanticandgrammaticalproperties,thesetwosub-networks’outputsare
combinedwithpre-trainedwordembeddings.

ReLATeD woRK

Severalresearchershavecontributedsignificantlytothefieldofnamedentityrecognitionbyinventing
numerouswaysofextractingsequencetaggingfromEnglishtext.

(Sunetal.,2019)highlighthowpreviousscholarssurveyednamedentityrecognitionsinthe
statisticalmachinelearningperiod,althoughNERtaskhasevolvedsignificantlyinthelastdecade.
Ontheonehand,transferlearning,deeplearning,knowledgebases,andothermethodologiesare
increasinglybeingusedinNERsystems.Todemonstratehowthesechangeshaveoccurred,they
presentanoverviewofNERbasedon162articlespublishedatNLP-relatedconferencesbetween
1996and2017.

(Zengetal.,2018)suggestedtwo-characterfeaturelearningmodelsforNERtasks:oneforlearning
localsemanticfeaturesinwordcharactersandtheotherforlearningposition-relatedinformation
inwordcharactersusingconcatenationsandstaking.Thepresentedmodelsare the first to learn
characterfeaturesinNERtasksusingCNNandBi-LSTM.Theysuggestedattentionmechanisms
inthefuturetoimprovemodelcapabilitiesatthecharacterfeaturelevelbylearningthecombined
weightsofseveralcharactermodules.Theattentionmechanismisusedatthewordleveltomodel
therelationshipbetweentagsandwords.

(Gridach,2017)suggestedanovelneuralnetworkarchitectureforbiologicalNERinthisstudy
usedBi-LSTMs,pretrainedwordembeddings,character-levelembeddings,andCRFinthisneural
networkmodel.Onthetwodatasets,theydidbetterthanthepreviousNERsystemanddidbetter
thanthebeststate-of-the-artsystem.

TheydevelopedadataaugmentationtechniqueforenhancingtherobustnessofNERmodelsto
capitalizationerrorsin(Bodapatietal.,2019).Dataaugmentationoutperformsearliermethodsinterms
ofrobustnesswhilemaintainingwell-formedtextperformanceandenhancinggeneralisationtonoisy
text.Wesawthisacrossallmodels,languages,anddatasetsizes.Also,formanynaturallanguages,
dataaugmentationiseasytosetupanddoesn’trequireanyextralanguage-specificresources.

Theyproposedusingthecapitalizationandpunctuationrecoveryapproachtoimprovenamed
entityrecognitionfromVietnamesespeechinthisstudyby(Nguyenetal.,2020).Theypresented
thefirstvoicedatasetfortheVietnameselanguage,whichlaidtheframeworkforstudyingextracted
entitiesinspeech.Theyalsoshowedthatapre-trainedlanguagemodelforVietnamesethatcouldbe
usedforNERtaskswaseffective.Thismodeloutformedthestate-of-the-artontheVLSP2018dataset.
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