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ABSTRACT

Thisarticleproposesanapproachtoconstructingsentimentlexiconsinthefinancialdomain.The
approachtakesadvantagesofnewsbulletinsandagivenfinancialvariable,suchasstockprices,to
generatecandidatesofsentimentexpressionsbyfusingthetwodatasources.Thecandidatesarethen
filteredbasedontheirco-occurrenceswithfinancialseedwordsandaresubsequentlyexpandedby
analogicalreasoningusingdistributedrepresentationofwords.Evaluativeexperimentsonreal-world
newsandstockpricedatashowsthattheresultinglexiconsaremostlyreasonableandcapturethe
characteristicsofthetargetfinancialvariables.Asapotentialapplication,tradingsimulationisalso
carriedoutbasedontheresultingfinancialsentimentlexicons,demonstratingtheutilityofthelexicons.
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1. INTRoDUCTIoN

Inthelastdecades,ConsumerGeneratedMedia(CGM),suchasmicroblogs,customerreviews,and
Q&AforumsontheWorldWideWeb(WWW),gainedmuchpopularityandhavebeenincreasingly
usedallovertheworld.Theinformationpostedonthosemediaarevaluableandoftenhavestrong
influenceonourdailydecisions(e.g.,choosingproductstobuyorplacestovisit).Tomakethemost
oftherichinformation,therehasbeenmuchresearchforminingtextualdataonthevastWWW
(Imranetal.,2015).

Oneofthemainthemesintext/webminingissentimentanalysis(Liu,2015),whichgenerally
estimatesthesentimentofaninputtext.Inanalyzingsentiment,sentimentlexiconsareoftenutilized
asoneoftheessentiallinguisticresources.Asimplestformofsentimentlexiconsiscompiledastwo
listsofwordsorexpressions;onecontaining“positive”ones,suchas“good”and“excellent”,andthe
othercontaining“negative”ones,suchas“bad”and“terrible”.Inaddition,sentimentlexiconsmay
haveapolarityscoreassociatedwitheachexpression,whichindicateshowstrongthesentimentof
theexpressionis.Asanexample,Table1presentsafragmentofsentimentlexicons,SentiWordNet
(Baccianellaetal.,2010),showingsomepositiveandnegativewordswiththeirpolarityscores.Note
thatsentimentstypesarenotnecessarilylimitedtothedichotomouspositive/negativeandmorefine-
grainedsentimentlexiconsmayhaveotherstypesofsentiments(e.g.,ashamed,scared,excitedand
relieved)(Takamuraetal.,2005).

Text mining has been also applied to the financial domain. For example, many researchers
analyzednewsarticlestopredictafinancialvariable(e.g.,stockprices),wheretheirapproachescan
becategorizedintotwotypes.Oneistousewordsappearinginnewsarticlesasexplanatoryvariables
and the target financialvariable as the explainedvariable anddirectlymodels their relationsby
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regressionmodels(SchumakerandChen,2009).Theothertakesadeeperlookatnewsarticlesand
findswordsorphraseswhichwouldpositively/negativelyaffectthetargetfinancialvariable,where
precompiledlistsofpositiveandnegativewords/phrasesareneeded(Lietal.,2014).Thelattertype
ofapproachesissimilartosentimentanalysisusingsentimentlexiconsinessence.

Asafirststeptowardfinancialtextmining,thisstudyaimsatconstructingfinancialsentiment
lexiconscomposedofpositive/negativeexpressionsthathaveashort-termimpactonagivenfinancial
variable.Here,itshouldbeemphasizedthattheresultingsentimentlexiconsaredependentonthe
targetfinancialvariablesincesentimentexpressionsareexpectedtobedifferentfromvariablesto
variables.Forexample,stockpricesofhospitalsanddrugmakerswouldnotbeaffectedinthesame
waybythenewsreportingthefailureofrepealingtheAffordableCareAct(a.k.a.Obamacare).1To
thisend,ourapproachlooksattherelationbetweenthemovementoffinancialvariableandnews
headlinesinordertoconstructaninitialsentimentlexicons,whicharethenexpandedbyanalogical
reasoningbydistributedrepresentation(Mikolovetal.,2013a).Further,asapossibleapplicationof
theresultingsentimentlexicons,theyareusedforjudgingthesentimentofnewsheadlines,whichis
thenusedfortradingsimulation.

Thecontributionsofthepresentworkcanbesummarizedasfollows:

• Asystematicframeworkisproposedtoidentifycandidatesofsentimenttermsbasedonnews
articlesandagivenfinancialvariable,whichresultsinvariable-dependentsentimentlexicons.

• Initiallexiconsareautomaticallyconstructedandarefurtherexpandedbyanalogicalreasoning
usingdistributedrepresentation,wheresynonymsandantonymsaredistinguished.

• Thevalidityoftheproposedapproachisshownbyexperimentsonreal-worlddata.
• Theutilityoftheresultinglexiconsisdemonstratedbytradingsimulation.

Theremainingofthepaperisstructuredasfollows:Section2summarizestherelatedworkon
constructingsentimentlexiconsinthegeneraldomainandthefinancialdomain.Then,Section3
describesourapproachtoconstructingfinancialsentimentlexicons,andSection4reportsontheresults
ofevaluativeexperiments.Finally,Section5providesabriefsummaryandpossiblefuturedirections.

2. RELATED woRK

There has been much research on automatic construction of sentiment lexicons. The following
subsectionssummarizetherelatedworkandthenintroducesomeattemptscarriedoutspecifically
targetingthefinancialdomain.

2.1. Automatic Construction of Sentiment Lexicons
Thepreviousworkonautomaticconstructionof sentiment lexiconscanbecategorized into two
approaches.Oneisdictionary-basedandtheotheriscorpus-based.Thedictionary-basedapproach

Table 1. A fragment of SentiWordNet (Baccianella et al., 2010)

Positive Negative

Term Score Term Score

Splendid 1.000 Scrimy 1.000

Superb 0.875 Unfortunate 0.889

Valued 0.750 Upset 0.875

Quintessential 0.625 Villainous 0.778
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