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ABSTRACT

Aconsiderableamountoftimeisrequiredtointerpretwholenewsarticletogetthegistofit.Therefore,
inordertoreducethereadingandinterpretationtime,headlinesarenecessary.Theavailabletechniques
for news headline construction mainly includes extractive and abstractive headline generation
techniques.Inthispaper,contextbasednewsheadlineisformedfromlongnewsarticlebyusing
techniquesofcoreNaturalLanguageProcessing(NLP)andkeytermsofnewsarticle.Keytermsare
retrievedfromlengthynewsarticlebyusingvariousapproachesofkeywordextraction.Thekeyphrases
arepickedoutusingKeyphraseExtractionAlgorithm(KEA)whichhelpstoconstructheadlinesyntax
alongwithNLP’sparsingtechnique.Sentencecompressionalgorithmhelpstogeneratecompressed
sentencesfromgeneratedparsetreeofleadingsentences.Headlinehelpsuserforreducingcognitive
burdenofreaderbyreflectingimportantcontentsofnews.Theobjectiveistoframeheadlineusing
keytermsforreducingreadingtimeandeffortsofreader.
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INTRodUCTIoN

Hugeamountofinformationispresentinalengthynewsarticles.Therefore,ratherthanreadingthe
detailednewsarticleonecanreadonlytheheadlineandunderstandthekeyconcept.Headlineisan
importantpartofnews.Ithelpstogainvitalinformationinlessamountoftime.Italsocomprisesof
asinglesentencethatgivesanentireideaofapieceofwriting.Itreducesthecognitiveburdenofa
readerbytakinginonlysignificantinformation.

Readingoflengthynewsarticleisverytimeconsumingandtediousprocess.Therefore,thereis
aneedofheadlineforsavingreader’stimeandquickunderstandingofvitalcontentofnewsarticle.
Headline construction generally includes analysis of the input text, understanding the important
conceptsandthenformationofheadline.Forframingeffectiveheadline,keytermscanbeusedwhich
areretrievedbyapplyingkeywordextractiontechniques(Habibi&Popescu-Belis,2015).Headline
generationisoneofthevitaltechniquesusedtoreduceinformationoverloadandkeyconceptretrieval
fromthetext(Kaikhah,2004).

In literature, it is observed that there aremany approaches available for automaticheadline
generation such as statistical versus linguistic, abstractive versus extractive etc. The techniques
availableareusedtoimprovethequalityofheadline(Soricut&Marcu,2007;Bankoetal.,2000).In
extractiveheadlinegenerationapproach,mostrelevanttextisextractedandgetscompressedtothe
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propersize(Malhotra&Dixit,2013).Inabstractiveheadlinegenerationapproach,inputtextgets
analyzed,significantwordsgetselectedandthengluedtogetherinordertoformheadline(Banko,
Mittal,&Witbrock,2000).ThestatisticalandlinguisticapproachesuseHMMHedgemodel,Hedge
Trimmermodel(Dorr&Zajic,2003),andknowledgeaboutlanguagestructureforheadlinegeneration.

Theresearchworkpresentedinthispaperisextendedversionoftheworkpresentedin(Shrawankar
&Wankhede,2016).Theaimofthisworkistoconstructheadlinefromdetailedlengthynewsarticle
byapplyingkeywordextractionandsometechniquesofNLP.ThisworkisonlyrestrictedtoEnglish
newsarticles.ThedatasetusedinthisworkconsistsofBBCchannelnewsofvarioustypesincluding
sports,politics,technical,business,educationetc.Alongwiththis,anyonlinenewsarticlecanalso
begivenasinputtothesystem.Theinputnewsarticleundergoesmanypre-processingstepslike
sentencesegmentation,tokenizationetc.Thekeytermsareretrievedbyapplyingavailablekeyword
extractiontechniques(Habibi&Popescu-Belis,2015)whichhelpstoconstructproperheadline.The
keyphrasesarepickedoutbyusingKeyphraseExtractionAlgorithm(KEA)(Bohneetal.,2011;
Wittenetal.,1999;Kumar&Srinaathan,2008;Li,He,&Yangnan,2014),whichhelpstoimprove
thequalityofheadline.Asthestructurednewscontainsmostinformativesentencesintheleading
paragraph,someofthemareselectedforparsetreegeneration.Thentheparsetreeofsomeleading
sentencesisgeneratedbyusingparsingtechniqueofNLP(Li,He,&Yangnan,2014).Naturallanguage
processingisbasedontheideaofdesigningandbuildingacomputersystemthatwillrecognise,
analyse,understandandgeneratenaturallanguagesentenceswhicharehumanlanguageoriented.
TheapplicationsofNLParemainlydividedintotwoparts:

• Text-Based Applications:Searchingaspecifictopicorkeywordinlargedatabases,extracting
information from different documents, translating one language into another making it
understandable,allthesetopicscomesundertextbasedapplications.

• Dialogue Based Applications:Thisinvolvestopicssuchasansweringthequestions,telephone
serviceswithoutanoperator,teachingsystems,voicecontrolledmachines.

Theremainingpaperisorganizedasfollows.ComparativestudyispresentedinSectionII.The
systemmodelispresentedinSectionIII.SectionIVportraystheimplementationdetailsforheadline
construction.SectionVdescribestheresults,analysisanddiscussionofthesystemandsectionVI
describestheconclusionofsystem.

CoMPARATIVe STUdy

TherearevarioustechniquesforkeyphraseextractionsuchasGen-Ex,KeyphraseExtractionAlgorithm
(KEA),KP-Miner,N-GramFiltrationetc.Gen-ExismachinelearningbasedKeyphraseExtraction
systemmadeupoftwodifferentcomponents:ExtractionandGenitor.Theextractorisbasedonthe
setofheuristicstoidentifyphrases.Itincludestwelveparametersandflagsfortruncationsuchas
stemtruncation,stemboosting.Thiswaytheextractorsystemstemseachselectedphrase.Inorder
tooptimizetheextractorsystemGenitorwasimplementedtodetermineOptimizeparameterfrom
keyphrases.KP-Minerisbasedonheuristicsfeaturesthatrelyontermfrequencyandposition.It
generatesTF-IDFcountandthenrefinementisappliedtowholeprocess.Itre-ordersthefinallistof
keyphrasesconsistingoflongandshortkeyphrases.

InKEA,thestemmingofphrasesisdoneusingiteratedLovinsstemmerinsteadoftruncator.
ItfocusesonTF-IDFweightofphrasesandrelativepositionofcandidatephrasesinthedocument.
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