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ABSTRACT

Customerfeedbackprovidesalternativeandimportantsources todiscoverknowledgesupporting
the marketers and customers to make better decisions. However, the manual process to extract
usefulinformationdependsondomainexperts.Thispaperfocusesonimprovingtheperformance
oftheautomaticsentimentinformationextractionfromcustomerfeedback.Thearticleproposesa
newextractionmethod thatconsidermultipledimensionsof feedback information,aspect,word,
contrast, sentenceorphrase, anddocument levels.The aspect-based sentiment extractionuses a
namedentityrecognitiontechniquetoextractthedesiredaspectsofatargetproduct.Theaspect-based
sentimentcombineswithsentimentinformationfrommultiplelevelsoffeedbackcontextsresulting
inthefusedsentimentinformationimprovingtheextractionperformance.Theauthorsvalidatethe
effectivenessbymeasuringtheaccuracyofthesentimentandaspectrecognitionmethodscomparing
withSentiStrengthandWord-Count.Thisinformationgivessomeinsightsoncustomersatisfaction
andcanbeappliedinanalarmingtool.
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INTRoDUCTIoN

Marketingstrategy involvesgatheringaccurate, timely,andsufficient informationforsupporting
marketers to make better decisions. Complete information should cover all necessary customer
perspectives,i.e.theirfeedbacksonthecompany’sproductsandservices(Amado,Cortez,Rita,&
Moro,2018),(Piaoetal.,2019).Therapidgrowthofadvancedtechnologiessuchasinternetofthings,
cloudcomputing,andsocialnetworkplatformsallowtheinternetuserstofeedbacktheiropinionson
productsandservicesconveniently(Ofusori&Africa,2021),(Zhou,2021).Suchonlineuserfeedbacks
revealtocustomersatisfactionprovidedindigitalformsincludingmultimedia.Therefore,marketers
mayusecustomerfeedbacks(CFs)tounderstandthecustomers’opinionsonproductsandservices
inordertoimprovetheirproductsandservices(Alengadan&Khan,2017),(Alaeietal.,2019).

EventhoughCFsappeartobehelpfulinthesocialmarketing,theyaremostlyrepresentedin
unstructureddata (Ramachandran&Sciences,2017), (Wang,Xin,Wang,Huang,&Liu,2017),
(Piaoetal.,2019;Thelwall,Buckley,&Paltoglou,2012)whichareforhumantoread.Theycannot
immediatelybeinterpretedbythemachine(Bello-Orgaz,Jung,&Camacho,2016),(Sivarajah,Kamal,
Irani,&Weerakkody,2017),(Jung,2017).ItrequirespractitionersandexpertstoanalyzeCFs.This
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workistimeconsumingandlaborintensive.Therefore,thereisaneedtoautomaticallyextractthe
informationfromCFs.

TherehavebeenincreasinginterestsinautomaticinformationextractionfromCFs(W.Chen,
Yu,Xian,Wang,&Wen,2020).Multi-levelsentimentinformationextractionisatechniquethatcan
providetheinformationmoreaccuratelythanasinglelevel(Piaoetal.,2019),(Cambria,2016).In
thepastdecade,mostofresearchesproposedthesentimentextractiononlyonadocumentlevelusing
severaltechniques(Araque,Corcuera-Platas,Sánchez-Rada,&Iglesias,2017),(Hu&Liu,2004),
(Diamantini,Mircoli,Potena,&Storti,2018).T.Chenandet.al(T.Chenetal.,2017)andX.Fang
andJ.Zhan(Fang&Zhan,2015)proposedword-level,sentence-level,anddocument-levelsentiment
extraction.Theyprovedthatthesentimentinformationfrommultiplelevelsimprovedtheextraction
performance.However,theydonotconsidercontrastinformation.

Thewritinginon-lineCFsmaynotbegrammaticallycorrectandcanalsobecomplex.They
oftenusecontrastwordsinafeedback(Vilaresetal.,2017),(Zaw&Tandayya,2018).Forexample,
thecustomerfeedback“Thisproductseemscheapbutitisgoodquality,”thecontrastword‘but’helps
decreasethenegativesentimentof“cheap”andincreasethepositivesentimentof‘goodquality.’In
fact,D.Vilaresandet.al(Vilaresetal.,2017)explicatedtheoverallsentimentofsuchsentenceis
‘Positive.’Basedonthescenario,thispaperproposesanewalgorithm,calledthecontrastdictionary
thatcanhandlecomplexsentenceswhenextractingthesentimentpolarityfromCFs.

Consideringonlypositiveandnegativepolaritiesofthewordsandapplyingjusttheaccumulated
sum of all sentiments the CFs may not be correct or sufficiently comprehensive. A CF may be
constructed inacomplexstructureanditmaycontainseveralattributesorsub-tasksofdifferent
sentiments.Analyzingthetextstructureandexploitingtheseattributesoraspectswouldhelpforthe
betterevaluationoftheCFs.

Theaspect-levelsentimentextraction is theconceptofmining thehiddenpatternsofaspect
sentimentsinordertouncovertheinformationfromCFs(Schouten&Frasincar,2016),(Doetal.,
2019),(Jebbara&Cimiano,2016).Theaspectsofproductstypicallyincludecost,quality,andsoforth
(Piaoetal.,2019),(Alengadan&Khan,2017).B.B.AlengadanandS.S.Khan(Piaoetal.,2019)
proposedanapproachtoextracttheaspect-levelsentimentinformationextractionfromfeedbacks.
TheyextractedinformationbasedonthefivetargetedaspectsofK5KiaMotorswhicharedesign,
performance,price,quality,andservice.Theyusedwell-knownmachinelearningtechniquessuch
asTF/IDF,SVM,andRandomForest.Z.Piaoandet.al(Alengadan&Khan,2017)introducedan
aspectbasedsentimentextractionapproachfromcustomerfeedbackstoranktheproductsproviding
usefulinformationformarketersandcustomers.

Generaldocumentsentimentextractionandaspect-levelsentimentextractionfromCFshave
beenstudiedbymanyresearchersusingmanyalgorithmsandtechniques.However,theyhadnotbeen
appliedtogether.Somefeedbacksmaynotcontainanydesiredaspectsandonlysentimentinformation
ismentionedandviceversa.Moreover,theyconcerndifferentlevelsofinformationextraction(Zuheros
etal.,2020).Sentimentextractionworksinthedocumentlevelbutaspect-basedsentimentworks
inthewordandsentencelevels(Majumderetal.,2019).Therearealsouseddifferenttechniques,
thesentimentextractioncanapplydictionary-basedandmachinelearningtechniques(Alaeietal.,
2019),(Hu&Liu,2004).However,theaspectsentimentsusedthemachinelearning-basedtechniques
(Piaoetal.,2019),(Alengadan&Khan,2017),(Majumderetal.,2019).E.Cambria(Cambria,2016)
explainedahybridapproach toextract the sentiment informationwhichprovidesmoreeffective
resultsoninformationextraction.However,theydidnottechnicallycombinethesentimentandaspect
sentimentinformationextractionfromCFs.

Therefore,thispaperproposestofuseresultsfrombothapproaches,themulti-levelsentiment
analysis for general documents and the aspect-level sentiment analysis in order to extract more
accurateandintuitivesentimentinformation.Targetingformorecorrectfinalsentimentpolarityof
anyproductreview,ouralgorithmworksbasedonmultiplelevels:aspect,word,sentenceorphrase,
contrast,anddocument.Itusesthenamedentityrecognition(NER)oftheOpenNLPopensource
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