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ABSTRACT

Automatictextsummarizationhasrecentlybecomeakeyinstrumentforreducingthehugequantity
oftextualdata.Inthispaper,theauthorsproposeaquantum-inspiredgeneticalgorithm(QGA)for
extractivesingle-documentsummarization.TheQGAisusedinsideatotallyautomatedsystemas
anoptimizertosearchforthebestcombinationofsentencestobeputinthefinalsummary.The
presentedapproachiscomparedwith11referencemethodsincludingsupervisedandunsupervised
summarizationtechniques.Theyhaveevaluatedtheperformancesoftheproposedapproachonthe
DUC2001andDUC2002datasetsusing theROUGE-1andROUGE-2evaluationmetrics.The
obtainedresultsshowthattheproposalcancompetewithotherstate-of-the-artmethods.Itisranked
firstoutof12,outperformingallotheralgorithms.
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INTRodUCTIoN

A huge amount of textual data is being created every single day. This data often needs to be
summarizedtoallowusersabetteraccesstothecontainedinformation.Automatingsuchataskisa
mustoncehugeamountsofdataneedtobetreated.Actually,textsummarizationcouldbedefinedas
theprocessofextractingorcollectingsignificantinformationfromtheoriginaltext,andpresenting
thatinformationintheformofasummary.AutomaticTextSummarization(ATS)systemscouldbe
classifiedintoseveralkinds,basedontheirinputtypes(singleormulti-document),purpose(generic,
domain-specific,orquery-based)andoutputtypes(extractiveorabstractive)(Yoganetal.,2016).

Extractivetextsummarizationmethodsaimatselectingthemostimportantsentencesasthey
appearintheoriginaltext,andthencombiningthemtoformasummary.Incontrast,abstractivetext
summarizationtriestounderstandtheoverallmeaningofthetextandre-writeitinashorterandnew
waytoproducethesummary,whilekeepingitsmeaningandmaintainingitssemanticcorrectness.

Manyresearchworkshavebeenpublishedinthetwotypesofsummarizationsystems;withspecial
attentiongiventoextractivesummarization,mainlyforitssimplicityandpromisingresults.Workson
extractivesummarizationaremainlyclassifiedinto:unsupervisedorsupervisedlearningmethods.
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Recent research mostly relies on unsupervised methods especially those based on evolutionary
algorithms.

Quantum-inspired Genetic Algorithms (QGA) have widely proven their efficiency to solve
optimizationproblems,especiallythosewithbinaryrepresentationofsolutions.Yet,theyhavenever
beenusedforsolvingtheproblemofextractivesingledocumentsummarization.

Inthepresentwork,wedeviseaquantuminspiredgeneticalgorithmtosolvetheproblemof
extractivesingledocumentsummarization.ThekeyideaistousetheQGAmetaheuristictosearch
forthebestcombinationofsentencesamongawholesetofpossiblesolutionspresentingallpossible
combinationoftheoriginaldocumentsentences.Cohesionandreadabilityaretwofeaturesthatare
usedascomponentsoftheobjectivefunctiontoguidethesearchprocess.

Thispaperisorganisedasfollows.Sections2definestheproblemofextractivetextsummarization
andintroducesthenotionsrelatedtoquantum-inspiredevolutionaryalgorithms.InSections3,we
reviewsomeworksrelatedtobothtextsummarizationandquantum-inspiredevolutionaryapproaches.
TheproblemformulationandtheproposedQGAfortextsummarizationaredescribedinSection4.
Section5detailsthesetupofourexperiments,including:theuseddataset,thepre-processingphase,
parametertuning,theevaluationmetricandtheanalysisofourfindings.Someconclusionsandfuture
perspectivesofresearcharepresentedinSection6.

BACKGRoUNd

ComputationalLinguistics(CL)isaninterdisciplinaryfieldofresearchcoveringknowledge,mainly,
fromthreeareas:linguistics,computerscienceandmathematics(iPrat,1994).Itcanberegardedin
tworespects:ontheoneside,theapplicationofdifferenttechniquesandoutcomesfromcomputer
science to linguistics in order to investigate issues as how human beings acquire and produce
languageor,forinstance,howlanguagechangesovertime.Ontheotherside,itcouldbedefinedas
theapplicationoflinguisticsrulesandmethodstocomputersciencetodevisepracticalengineering
systemsthatinvolvetheautomaticprocessingofnaturallanguages(Tsujii,2011).Thelatterfieldof
studyisusuallyreferredtoasNaturalLanguageProcessing(NLP).

NLPresearchhasfocusedontaskssuchasmachinetranslation(Wuetal.,2016;Koehnetal.,
2007),informationretrieval(Gyseletal.,2018;BorkarandPatil,2013;Radwanetal.,2006),question
answering(Xiongetal.,2016;Dongetal.,2015),sentimentAnalysis(SeverynandMoschitti,2015),
topicmodellingandtextsummarization.Intherestthissection,wefirstintroducetheproblemof
automatic text summarization, especially its extractive variant. Then, some concepts related to
quantum-inspiredevolutionarycomputingareprovided.

Text Summarization
Automatictextsummarizationsystems,regardlesstheirtype,aimatproducingaconcise,fluentand
accuratesummarythatconveysthekeyinformationintheinputtext.Theyaregreatlyneededtoaddress
theever-growingamountoftextualdatatobetterhelpdiscoverandaccessrelevantinformationfaster.
Thereexistvarioustypesoftextsummarization.However,thereisnosingleuniversaltaxonomyof
summarytypes,suchcategorisationchangesdependingontheangleofobservation.Onthebasisofthe
numberofinputtexts,summarizationcanbedividedintosingleandmulti-documentsummarization
(FattahandRen,2009).Single-documentsummarizationtechniquescreateashortoutlineofasingle
inputdocument;whilemulti-documentsummarizationalgorithmsextractasummaryfrommultiple
textswrittenaboutthesametopic(UçkanandKarcı,2020;Mendozaetal.,2014).Summariescan
alsobeseenaseithergenericorquery-based.

Intheformerclass,thesummarypresentsthegeneralmeaningoftheinformationcontained
inthedocument(Leeetal.,2009;KruengkraiandJaruskulchai,2003;GongandLiu,2001).The
lattercategoryincludesonlyaquery-relatedcontent,itisalsoknownastopic-basedoruser-based
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