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ABSTRACT

Coronavirusisanewlydevelopedinfectiousdiseasethathastriggeredapandemicduetoitseaseof
transmissionasofearly2020.Severalgroupsfromvariouscountrieshavebeenworkingonavaccine
topreventandavoidthespreadofthevirusinthisoutbreak.Inthisarticle,themainobjectiveisto
compareLDAagainstLSAtogainabetterunderstandingoftheTweetsandwhichtopicmodelling
techniquefitsbestforthistask,andadditionallyifthefeedbackoftheTweetswerepositiveornegative
sentiment.ItwasconcludedthatLDAwasabetterunsupervisedtechniqueforcategorizingtheraw
textin12topics.
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INTRODUCTION

Asofearly2020,Coronavirusisanewlyformedinfectiousdiseaseandduetotheeaseoftransmission
has causedapandemic.Theofficialmedicalname forCoronavirus isCOVD-19,whichwillbe
referredtothroughoutthispaper(WorldHealthOrganisation,2020).Thispandemichasforcedthe
majorityoftheworldtochangeandadapttoanewlifestyletoavoidthespreadofinfectionofthis
newlyformeddisease.Itisfoundthatolderpeopleandthosewithunderlyinghealthconditionssuch
asdiabetesandcardiovasculardiseasehaveahigherchancetodevelopmoreimpactfulsymptoms
thatcouldbelife-threatening.(WorldHealthOrganisation,2020).Throughoutthisepidemic,many
organizationsfromdifferentcountrieshavebeendevelopingavaccinethatcanpreventandstopthe
spreadofthisvirus.Thiswouldallowthepublictoreturntonormality,however,thevaccinecannot
bedevelopedandproducedinstantlyduetothetestingandrigorousexperimentstoensurethesafety
ofthevaccine.Duetothefierceandrapiddevelopmentofthevaccine,manypeoplehaveconcerns.
Therefore,obtainingthetweetstodecipherandcategoriseeachtopicwillprovideanunderstanding
oftheviews,andopinionsofthevaccine,ifthisispositiveornegativefeedback.
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Topicmodellingisanunsupervisedmachinelearningapproachusedfordetectingabstracttopics
containedinacollectionoftextdocuments.ThetwomaintopicmodelsusedareLatentDirichlet
Allocation(LDA)andLatentSemanticAnalysis(LSA).Thesetechniquescandetectwordsandphrase
patterns, scanningdocuments,andautomaticallyclusteringwordgroupsandsimilarexpressions
(Pascual,2019).Somepracticalexamplesoftopicmodellingapplicationscanbefoundinthepapers
byNiKietal.(2021)andDaneshkhahetal.(2020),thatdiscussestheapplicationsoftopicmodelling
inmedicine,specificallydiabetes,andeffectivepreventivetechniquesforpredictingbehaviourslinked
tocybercrime,respectively.

Machine learning techniques have become more popular since the emergence of the
COVID-19pandemic,asbeenseeninthepublicationbyVepaetal.(2021),thatintroduces
some methods for clinical decision-making tools for COVID-19 inpatients. The addressed
problem of investigating COVID-19 further can be dealt with by analysing social media
platformlikeTwitter.Moreover,theissuelieswithinthelimitednumberofwordsthatTwitter
allowseachusertopost.Eachtweetallowsamaximumof280characters,thissizepotentially
causesissueswiththeproposedalgorithms,astheyaremoresuitableforlargertextgroups.
Tocounter the issue, theaim is topreserveonlykeywords that are related to the subject,
allowingforfurtherinvestigationtobeexecuted,inspectingtheaccuracyoftopicmodelling
withthemethodspresented.

ThispaperaimstostudyandinvestigatethebehaviourofLDAandLSA,onCOVID-19Tweets
whichwerepublishedbetweenDecember2020andApril2021.Thiscomparativestudywillprovide
beneficialinformationforsmalltextgroups,inaddition,understandingthetopicscategorisedbythe
tweets.Theexpectationofthispaperistolearnthesubjectareasfromeachvaccinethathasbeen
includedinthisdataset.Furthermore,takingintoconsiderationthesocial,ethical,andlegalcontext
ofCOVID-19.TheaimofthepaperistoinvestigateifLDAisasuitabletopicmodellingtechnique
againstLSAforsmalltextgroups.

LITERATURE REVIEw

InthispublicationbyGarcia&Berton(2021),thepaperwasbasedontweetsinbothEnglishand
Portugueselanguage,whichfromresearchstudieshaveonlybeenconductedinonelanguage.The
modellingtechniquesusedinthispaperwereLatentDirichletAllocation(LDA)andGibbsSampling
DirichletMultinomialMixture(GSDMM)whichisbettersuitedforshorttextduetothelackofword
co-occurrences.

ForSentimentAnalysisspecifically,CrystalFeelandSBERTareusedtocapturetherangeof
emotionsusedinthetextsuchasjoy,sadness,anger,orfear.Duetothelanguagedifference,itisworth
notingthechangeofkeywordsofcertainsubjectareassuchas‘pandemic’inEnglishand‘Pandemia’
inPortuguese,and‘Quarantine’and‘Quarentena’respectively.Therefore,teachingthesystemto
understandthesetermsisimportanttolearnandcorrectlycategoriseeachtopic.Alternatively,creating
2separatesystemstoworkdependableonlanguagecouldprovidebetterresults.Intotaltherewas
arecorded7,144,349Englishtweetsand7,125,530Portuguesetweets,furthermore,conductingthe
machinelearningtechniquesonlanguagecouldoutputmoredefinedresultsgiventhelargedataset
foreachlanguage,respectively.

Fromtheresultssectionofthepaper(Table6&7,Garcia,K.,&Berton,L.2021),itisclearfrom
the10selectedtopicsofEconomicimpact,Casereports,Proliferationcare,politics,entertainment,
treatmentsonlineevents,charity,sports,andanti-racismprotests,thatthePortuguesetopicshave
beencategorisedusingmorewordsincomparisontotheEnglishtopicsforexample:

• EnglishtopicsforEconomicimpact:Work,impact,business,crisis,pay.
• PortuguesetopicsforEconomicimpact:Buying,money,working,crisis.
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