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ABSTRACT

Socialmediagivesresearchersaninvaluableopportunitytogaininsightintodifferentfacetsofhuman
life.Researchersputagreatemphasisoncategorizingthesocioeconomicstatus(SES)ofindividuals
tohelppredictvariousfindingsofinterest.Forumuses,hashtags,andchatroomsarecommontools
of conversations grouping. Crowdsourcing involves gathering intelligence to group online user
communitybasedoncommon interest.Thispaperprovidesamechanism to lookatwritingson
socialmediaandgroup thembasedon theiracademicbackground.Theauthorsanalyzedonline
forumpostsfromvariousgeographicalregionsintheUSandcharacterizedthereadabilityscoresof
users.Specifically,theycollected10,000tweetsfromthemembersofUSSenateandcomputedthe
Flesch-Kincaidreadabilityscore.ComparingtheSenators’tweetstotheonesfromaverageinternet
users,theynote1)USSenators’readabilitybasedontheirtweetsrateismuchhigher,and2)immense
differenceamongaveragecitizen’sscorecomparedtothoseofUSSenatorsisattributedtothewide
spectrumofacademicattainment.

KeyWoRdS
Big Data, Natural Language Processing, Social Computing, Social Media, Socioeconomic Status (SES)

1. INTRodUCTIoN

1.1. Motivation and Background
SocialcomputinggarneredsignificantattentionaftertheadventofWeb2.0.Theextensiveuseof
blogs,Myspacecommunities,andvariousonlineforumsaffectedthewaypeopleconductedsocial
interactions(Parameswaran&Whinston,2017).Socialmediaplatformsofferauniquechanceto
performsocialscienceandonlineresearch.Itofferedusersaforumtovoicetheirviewsunequivocally
sincetheydon’tneedtorevealtheirtrueidentity.Whilemanysocialmediaplatformstodayrequire
theend-userstoconfirmtheirrealidentity,theprocessisnotalwaysperfect.Inaddition,federal
regulationsbindsocialmediacompaniestoprotecttherealidentityoftheend-user.The2004US
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presidentialcampaign,forexample,popularizedtheideaofonlineadvertisingandencouragedmany
scholarstoresearchitsinfluence(Weinberg&William,2006).

ThelaunchofAmazonMechanicalTurkin2005broughtanewdimensiontotheareaofArtificial
Intelligence(Irani,2017).Thecrowdsourcingplatformallowedtheuserstooutsourcetaskstohumans,
whichwouldbedifficultforacomputertoperform.Thecrowdsourcingplatformallowsadvertisement
ofataskforagroupofuserswhowillperformitforanincentive(money,contributiontoliterature,
etc.).Thesocialmediaplatformhastheconceptofcrowdsourcingembeddedinit,aspointedoutby
(Paniagua&Korzynski,2017).Asanexample,Twitterwasusedsuccessfullyinvariousdomainssuch
asemergencies;disasterrelief,etc.inthecontextofcrowdsourcing(Jordanetal.,2018)-discussed
moreinthenextsection.Inthesescenarios,theexpertsdependedonthefeedbackfromvolunteersin
theaffectedregion,basedonwhichagenciescouldcomeupwithanappropriatereal-timeresponse.
Suchscenarioscomeundertheumbrellaofactivecrowdsourcing.Passivecrowdsourcing,ontheother
hand,involvessolicitinguseractionwithouttheusersconsciouslyrealizingthattheyarecontributing.
Theconceptofhashtagontwitterwherevarioususerswouldcontributetoaparticulartopicisone
exampleofpassivecrowdsourcing.Inthisscenario,peopleinterestedinsolicitingfeedbackcanstart
ahashtagthatcanhelpgathervaluableinformation.

Socialandmedicalsciencesresearchershavebeguntofocusonthevastnumberofavailable
data.Althoughsocialnetworkdataarenotthemeansbywhichaparticularindividual’sproblemsare
identifiedortreatedbythemselves,thedatacanbeusedtoidentifydifferentsymptomsasmeasures
forcertainproblemsofcertainissuesinmentalhealth(Rajput&Ahmed,2018a).Thetechniques
developedinthefieldofNaturalLanguageProcessing(NLP)canbeinvaluableintheprocessing
andsegmentationoftextinformation,asneededbysocialandmedicalsciencepractitioners,using
thevarioussegmenting techniques.Thechoiceof thecorpus isoneof themainrequirements to
thesesteps.Weusethedefinitionofthecorpusas“acollectionofnaturallyoccurringtext,chosen
tocharacterizeastateorvarietyofalanguage”(Schvaneveldtet.al.,1976).Ingeneral,constructing
acorpusincludesconsideringaspecifictexttotheproblemandderivingkeywords,bigramsand
sometimestrigrams(twoorthree-wordsentences)thatareusedexcessivelyinagivenarea.Asan
example,(Rajput&Ahmed,2018b)arguethatacorpusshouldbedevelopedtoassistmentalhealth
professionalsindetectingdepressionamongusersprovidedsomegroupofpeople.Theresearchers
base theirobservationson the twitterhashtag#depression.The studygatheredoverwhelmingly
evidenttermsandfoundthatthesewordsarepartofthelanguageofdepressionpatients.Oncesuch
acorpusisestablished,researcherswouldlookatarandomtextandpredictwithacertainassurance
whetherthewordsusedbytheindividualarethesamefrequencyasthoseinthecorpus.

1.2. Problem description
Oneofthefactorsthatmentalhealthpractitionersandsociologistslookatisthesocio-economic
status(SES)ofagivenindividual.SESstatushelpsinpredictingthepotentialissuestheindividual
mightface.(Collins,2016)discusses,forexample,SEScomorbidityandalcoholism.Thelevelof
educationisoneofthe

maindeterminantsofaperson’sSES.Theeducationlevel,inturn,iscorrelatedwiththeabilityto
write(Kellogg&Raulerson,2007).(Geiser&Studley,2002)intheirfindingsarguethatastudent’s
abilitytocomposeextendedtextisthesinglebestpredictorofsuccessinfinishingfreshmenlevel
coursework.(Fleschetal.,1975)definedtheFlesch-Kincaidtestbyprovidingaformulatocombine
theproportionsofatextwiththegradelevelofthetext,asfollows.

1.Theratiooftotalwordstototalsentencesinagiventext
2.Theratiooftotalsyllablestototalwordsinagiventext.

Thegradelevelinferredfromtheaboveequationisdirectlylinkedtotheschoolgradelevelof
thegiventext.Ascoreof12,forinstance,showsthatagrade12studentcanunderstandthegiven
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textwhileascoreof14meansthatthetextiswrittenatalevelofasecondyearUniversitystudent.
Specifically,theformulaisdescribedasfollows1:

F-Kreadability=206.835-1.015x(words/sentences)
-84.6x(syllables/words)
Giventheabove,ourcurrentworkaimsatestablishingameasurethatwillserveasaproxyfor

SESfrompubliclyavailabledata.Derivingourmotivationfromtheconceptofcrowdsourcinginsocial
media,weexplorethepossibilityoflookingatthegradelevelofawritertopredicttheeducation
levelofapersonthatinturnwouldindicateoneaspectofhis/herSES.Thestudywasbasedona
groupofpeople,allofwhomwereinpossessionofacollegedegreeasaminimumrequirement.A
PewCenterresearchreportPew(2019)mentionedthateverymemberoftheUSSenatein2019has
attainedatleastacollegedegree.Thisiscomparedtoonly34%ofAmericanadultsaged25orolder
accomplishingthesamefeatThus,ourstudycomprisedofthefollowing:1)analyzingUSSenators’
impromptuwritingand2)comparingrandomonlineforumpoststhatreflectwritingofanaverage
memberofAmericansocietytotheabove.

Tothisend,welookedatapubliconlinediscussionforumfromtwodifferentsources

a. Forum where users who bought a particular car posted their thoughts and impressions. The
discussionforumhadalreadybeensegmentedintovariousregionsintheUSAandCanada(e.g.,
Northeast,South,WesternOntario,etc.).Wescrapedtheforumandanalyzedthedatatosee
whetherindividualsfromdifferentregionsdifferedinFlesh-Kincaidgradelevel.

b.Randomlyselected5communitiesonreddit2

Theworkcontributionissummarizedasfollows:

1.EstablishabaselineforUSSenators’tweets(Assumption:theyarerepresentativeofsomething
being jotted down without much or very little preparation and are a reflection of writers’
immediatethoughts)

2.ComparetheFlesch-KincaidgradelevelscoreobtainedfromUSSenatorstogradescorelevelof
usercommunityfromdifferentregionsoftheUSandCanadaincludingredditcommunities.

2. LITeRATURe ReVIeW

2.1. Relationship Between Reading and Socioeconomic Status (SeS)
Intheearlierworkdescribedin(Rajputet.al.,2019),theauthorsestablishedfromliteraturethethree
factorscontributingtotheSESstatusofapersonnamelyeducation,incomeandoccupation.The
authorsprovidedexamplesfromliteraturediscussingtheeffectofallthethreevariablesonvarious
facetsofindividuals’lives.Inthispaper,wefocusontheacademicaspectandspecificallythework
doneintherealmofreadability.

Earlierworkinthisareafocusedonestablishingmetricsthatwouldmeasurereadingandwriting
abilitiesofpeopleinvariousincomebrackets.Incomeontheotherhand,waseasiertocategorize
basedonmultitudeoffactorssuchasself-reporteddata,housingprices,etc.(Chall&Jacobs,1983)
selectedchildren-belongingtoeconomicallychallengedfamilies-fromdifferentgradesandchose
variousmetricstomeasureprogressintermsofreadingandwriting.Specifically,theylookedatthe
skillofevolvingwritingabilityfrommerelylistingcontentstostorytelling.Theauthorsshowedthat
childrenfromgradesfivegoingontogradessevenstartedlaggingbehindinthisarea.Theauthors
continuedtheirworkinthisareaandpublishedtheirfindingsintheirseminalwork(ChallandJacobs,
2003).Thechildren’sSESstatuswasestablishedbytheireligibilityforfree-lunchprogram.The
authorsestablishedfivestagesforreadingfromstage0to5wherestage0referredtopre-readingand
stage5referredtomostmaturereadingstage.Theauthorsarguesthatstudentstransitionfromstage
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0to5bygoingthrough“learningtoread”stage–characterizedbystages1and2.Thesestagesare
typicallyacquiredingrades1-3whilethenextphaseextendsforalongerperiodoftimewherethe
students“readtolearn”–stages3and4.Theauthorsstudyfocusedonstudentsingrades4whenthey
transitionedbetweenthephasesof“learningtoread”to“readingtolearn”.Theauthorsnotedthat
studentscomingfromeconomicallychallengedbackgroundnotonlystruggledfromtransitioningto
fourthgrade(reflectiveoftheirlaggingbehindin“learningtoread”stage),samestudentscontinued
tostruggleingrades7,9and11.

(Bowey,1995)presentedsimilarresultswheretheauthorlookedatfive-yearolds’preschool
phonologicaldevelopmentandthefirstgradereadingskills’developmentbasedontheirpaternal
occupation.TheauthorestablishedthatevenafteraccountingforIQstatus,thechildrenbelonging
tolowerSES(basedonpaternaloccupationstruggledinreading).

AsopposedtotheaforementionedworkfocusedonEnglishlanguage(USandAustralia),authors
in(Heppt,et.al.,2015)lookedatasubsetofGermanstudentsbelongingtolowSESnativespeakers
andnonnativespeakers.Theresultsshowedthatthestudentsstruggledinacquiringbasicreading
skillsnecessarytolearnandcommunicatetheirachievements.

Lastly,theworkdoneby(D’angiulliet.al.,2005)focusedonfifthgradersinBritishColumbia,
Canadaandshowedthatthefifthgradechildrenbelongingtolowerincomelevelsneededremedial
workduringschoolyearstocomeuptopartotheircounterpartsintermsofreadingskills.

Havingestablishedtheimportanceofreading,researchersshowedthecorrelationbetweenpoor
readingandwritingskillsasdiscussedinthenextsubsection.Ourworkinthispaperbuildsuponthe
findingsthatlowerreadingandwritingskillsusuallycorrespondtopoorperformanceinschooland
inturnreflectsintheoccupation/incomestatusoftheindividual.Wefocusongleaningthereading/
writingskillsofanindividualfromsocialmediaplatformandpublicrepositories.Wearguethatsocial
mediaplatformprovidesusampleevidencethatcanactasaproxyofanindividual’sSESstatusby
lookingatthereadabilityscoresoftheirwritings.

2.2. Measuring Readability
Having established the correlation of reading skills to SES, we will explore in this section the
correlation of poor writing to both reading and in turn SES. Nevertheless, writing can occur
under different conditions. It can be written in the form of a manuscript, impromptu or written
extemporaneous(Blankenship,1974).Themanuscriptformofwritingfollowsathoroughprocess
ofthoughts,reflection,writing,andrevision.TheImpromptuwritingprocessdoesnotassumeany
priordeliberationwhiletheextemporaneousformassumesashorttimeofreflectionbeforewriting
thethoughtsonpaper(Cronn-Mills&Croucher,2001).

Writinghasreceivedmuchattentionasmanyscholarsconsideritanafterthoughtofthethinking
process(Applebee,1984;Emig,1977;andOdell,1980).Workdoneby(Howard,1988)considers
theactofwritingasthefatherofthought.Acrosstheliterature,scholarsagreethatthelanguage
used inwriting issuperior to theoral form(Devito,1965). (ChafeandTannen,1987)presented
adetailedreviewof theworkdoneonwrittenandoral language.(Nippoldet.al.,2014)divided
thecommunication into three formsnamelysocial,academicandpracticalandexplored theuse
ofcomplexsyntax inconversationalandnarrative speaking.The results showed thatpeopleuse
complexsyntaxandsophisticatedlanguagewhennarratingaparticulareventasopposedtoengaging
inconversationalmode.

Theworkdonein(Blankenship,1974)performedadetailedstudyonvariousformsofwrittenand
oralmodeofcommunicationandshedividedthecommunicationintoaconversation,oralimpromptu,
written impromptu, oral extemporaneous, written extemporaneous and manuscript. The author
employedvariousmetricssuchassentenceandwordlength,clozescore,adjective/verbquotient,and
preposition/tokenquotientamongothers.Theworkisimportanttoourstudyaswelookatbothtwitter
messagesandfloorspeechesdeliveredbymembersoftheUSsenate.Theunderlyingassumptionfor
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ourworkisthatTwitterprovidesamodeforwrittenimpromptu/writtenextemporaneous,whilethe
speechesdeliveredontheSenatefloorreflectthemanuscriptmode.

OnefrequentmethodusedbytheUnitedStatesMilitaryexplainedin(Kincaidetal.,1975)-also
adoptedinwordprocessingsoftware–knownastheFlesch–KincaidReadabilityTests(Stockmeyer,
2009).TheFleschReadingEaseTestratesatextona100-pointscalewithhigherscoresindicating
easierreadability(Flesch,1948).TheFlesch-KincaidGradeLevelTeststandardizesthescoretothe
U.S.graduateschoollevels(Kincaidetal.,1975).Ascoreof12,forinstance,showsthatagrade12
studentcanunderstandthegiventext.Someresearchershavebeguntousesuchmeasuresinorder
tostartadoptingtotherealmofbigdata(Flaounasetal.,2013).Muchresearchisbeingconducted
onreadabilitywithsomemeasuressuperiortotheFlesch-Kincaidtest(Si&Callan,2001).Given
importantprogress,however,thereremainsomekeyproblemsintermsofconsistency–outlinedin
(Maillouxetal.,1995);(Wangetal.,2013).Becauseofthecommonuse,weoptedfortheFlesch-
Kincaidtestasthebaseofourresearch.Althoughvariousmethodsexitintheliterature,theFlesch-
Kincaidtestusesthelengthofthesentenceandthewordsinthesentences,tomeasuretheindividual’s
levelofeducation.

Asdiscussedlaterinthepaper,weestablishabasecasebygatheringboththetweetsbythe
membersoftheUSSenateandtheirfloorspeeches.Wechosethetweetsrandomlywithoutpaying
attentiontothecontext,content,andlengthofthespeechesasitisbeyondthescopeofthiswork.

2.3. Crowdsourcing
Meriam-Webster3definescrowdsourcingas“thepracticeofobtainingneeded services, ideas,or
content by soliciting contributions from a large group of people and especially from the online
communityratherthanfromtraditionalemployeesorsuppliers”.(Doanet.al.,2011)firstdiscussed
theuseofworld-wide-webasamediumforcrowdsourcingandmentionedfoursignificantchallenges
namely:Wayofrecruitingcontributors,gaugingtheirabilities,combiningtheworkperformedand
avoidingabuseofthesystem.Thepaperalsodiscussedchallengesinmaintainingthequalityofthe
workperformed.

Crowdsourcing techniques, on the other hand, are used in various scenarios to help collect
information quickly about large groups of people in social networks. (Wazn, 2017) reviewed
crowdsourcingtaxonomies,crowdsourcingresearch,regulatoryandethicalaspects,includingsome
prominentexamplesofcrowdsourcing.Theauthorconcludedthatcrowdsourcinghasthepotential
tobeextremelypromising,inparticularinthehealthcare,asithastheabilitytocollectinformation
quicklyandinacost-effectiveway.Inordertogroupusersonlineintocommunities,researchershave
madeuseofhashtagsthatwillidentifytheinterestofacommunityofusers.Itisworthnotingthat
thecrowdsourcingconceptpredatedsocialmediaasmanyresearchersworkedonamalgamatingdata
fromheterogeneoussourcesformanyyears.Onesuchapproachisdefinedin(Adaliet.al.,1995).
ThisapproachalsobecamepopularintheP2Pparadigm(Rajput&Rotenstreich,2004).

Inthispaper,weproposetogroupusersonthebasisoftheirgeographicalcontextandcreatea
corpusfortheseusers.Westartbycrowdsourcingagroupofusersthathaveachievedahighacademic
accomplishmentandstudytheleveloftheirwritinginthecaseofimpromptuwriting.Furthermore,
we use the terms impromptu writing/extemporaneous writing as synonyms despite the work by
(Blankenship,1974)asdiscussedabove.Thereasonforthisisthatwehavenomechanismthatcan
helpusdecidewhetherthewritingontwitterisanexampleofimpromptuorextemporaneouswriting
Notethatextemporaneouswritingassumesashortamountofdeliberationwhileimpromptuwriting
isadirectreflectionofinstantaneousthoughtsofthewriteraspointedoutby(Blankenship,1974).
Oncewehaveestablishedabaseline,wewilllookatdiscussionforumsforaparticularcommercial
vehicle.Westartedexploringthisinourearlierwork(Rajputetal.,2019).
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2.4. SeS Application in Medicine and Psychiatry
Theworkof(Kawachi,1999)builtontheconceptofsocialcapitalandreportedthatindividuallevel
factors-suchaslowincome,loweducation,etc.-arestronglycorrelatedwithself-reportedpoor
health.SocialCapitalisdefinedas“anindividual’spersonalnetworkandeliteinstitutionalaffiliations”
(Belliveauet.al.,1996).(Veenstra,2000)builtupontheabovewheretheauthorlookedatthethree
elementsofsocialcapitalnamelytrust,commitment,andidentityandshowedthatbothincomeand
educationwererelatedtoself-reportedhealthdata.Thecommencementofthecenturysawresearchers
studythecomorbidityoflowSESstatuswithdifferentdiseasesacrossthevastrealmsofmedicine.
Giventhefactthatourresearchcanhaveastrongapplicationinthementalhealthrealm,wewill
brieflydiscussvariouseffortsinthisareaonly.Fulldiscussionofvariousareasthatcanbeaffected
bySESisbeyondthescopeofthispaper.

(Baker&Wagner,1966)madethecasethatresearchersandpractitionersareignoringthesocial
aspectofpatientswhendefiningtreatmentsandthattheseekingofpsychotherapyforchildrenis
inversely proportional to the social class of the patient and the caretakers. (Dohrenwend, 1990)
observed that the1980sestablished the relationshipbetweenSESstatus andvariouspsychiatric
disorderssuchasschizophrenia.Inotherwords,highpovertylevelswereshowntoberelatedtohigh
levelsofpsychiatricdisorders.However,theauthorarguesthatithadbeendifficulttounlocktheriddle
thatwouldestablishlowSESasacauseoraconsequenceofpsychiatricdisorders.(Vitaroandand
Tremblay,1999)showedthatimpulsivityingamblinghadahighprevalenceoflowSESadolescent
males.(Piko&Fitzpatrick,2001)foundacorrelationbetweenSESstatusandpsychosocialhealth
amongHungarianadults.(Mayes&Calhoun,2011)studiedtheeffectofvariousvariablesincluding
SESonautisticsymptomsandestablishedthat theyhadahigherrateofpresence in lowerSES.
(Goldberget.al.,2011)alsoestablishedarelationshipbetweenlowerSESandbothschizophrenia
andcognitiveability.Therelationshipbetweenriskofhospitalizationforschizophrenia,SES,and
cognitivefunctioningwasestablishedin(Goldberget.al.,2011).(Hanscombeet.al.,2012)studiedthe
Gene-EnvironmentinteractionamongagroupofkidsintheUK.(Bateset.al.,2016)furtherlooked
inthisareaandfoundnoevidencethattheSESstatuscouldaltertheintelligenceofanindividual.
Rather,theeffectisconfinedtothedevelopmentofabilitiesoftheindividualinvariousdisciplines.
Intheirpaper,(Fernaldet.al.,2013)discussedintheirpaperthatSESdifferencesmightstrongly
resultincleardifferencesinlanguageprocessingandvocabularydevelopmentstartingat18months.
Thisisalsothebasisofourwork,whichisfoundedonthepremisethatthedifferenceinSESwill
directlyreflectonthewayapersonwrites.Lookingataperson’swritingacrossvariousmediawill
provideapreponderanceofevidenceontheirSESstatus.Suchinformationcanproveinvaluablein
studyingthebehaviorofpeopleacrossdifferentSESandinturnhelpindetectingcertainmental
illnessessuchasdepression,asshownin(RajputandAhmed,2018b).

3. MeTHodS

3.1. Participants
OurcurrentworkusedNLPtechniquestoculltogetherdatafromthesocialmediatofocusontwo
specificgroups

1. TheUSSenatorsandtheirpublictwitterhandletogatherindividualtweets
2. AverageAmericansspreadovergeographiclocationsinUSAandCanada

3.2. design

Preprocessing and Processing data
Wefollowedthefollowingprocessforpreprocessingandprocessingofdata:
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1. UsedtheTwitterAPItogather10,000tweetsfromtheUSSenators’publicTwitteraccount
2. ComputedtheindividualFlesch-Kincaidscoreforeachtweet
3. Computedtheaveragescorefor10,000tweetsforeachsenator
4. ComputedtheaverageofaverageFleschKincaidscoreforSenatorstoestablishthebaselinefor

impromptuwritingforthisgroup
5. Usedthebuilt-in‘urllib’functionalityofpythontohandleallURLfunctionality
6. Usedthebeautifulsouppackagetoscrapethedatathatispresentintheforum
7. LocateforumsthataresegregatedbygeographicalregionsintheUSAandCanada
8. Anonymizedtheuserdatatoensurethattheprivacyofindividualsisnotviolated(eventhough

thedataispublic)
9. ComputedtheFlesch-Kincaidgradelevelforeachtextwithinaforum
10.Computedtheaverageofeachregionandstoreditinthedatabase
11.ImplementedtheaboveonastandardDellrunningUbuntuLinuxandPython3programwith

a16GRAM.Giventhatwedidnothaveanyperformancerequirements,theprogramcanbe
portedtoanyplatformthatsupportsPython3.Furthermore,thesoftwareusedinthisprojectis
freelyavailable.

Challenges
Oneofthebiggestchallengeswhengatheringdataisensuringthelegalityofusingthedata–discussed
in(Youyouet.al.,2015),(Ahmed&Rajput,2020)and(Ahmed,2019).Allthedatathatwegathered
isavailablefrompublicsourcesandweusetheNLPtechniquesandtoolsdescribedin(Rajput,2020).
Specifically,wegatheredthefollowingsetofdata:

1. TweetsfromtheofficialtwitteraccountofUSSenators
2. Vehicleforumforaspecificmanufacturerdividedbyvariousregions.Suchforumshelpthe

manufacturerlearnfromcustomersvariousissuesandproblemstheymightface.Wechosethe
specificvehiclebecauseitisinthechoiceofanaverageAmerican.Specifically,wetiedthe
averageAmericanincometotheclassofcars4andlookedforthecarsinaparticularcategory.

3. Wegatheredthepostsintheaforementionedforumasasampleofimpromptuwriting

Furthermore,toensuretheanonymityoftheusers,wemaskedtheironlineidentitybyassigning
eachuserfictitiouspseudonymbeforestoringtheinformationinadatabase.

The APIs used
Forthiswork,weusedPythonprogrammingtogatherandanalyzethedata.Weusedthefollowing
open-sourceAPIsavailableforpythonprogramminglanguage.

1. TwitterAPI:ThisrequiresregisteringwithTwitterandcreatingaTwitterdevelopmentaccount.
ThetwitterlibrarycanbeinstalledforPythonthatprovidesalltherequisiteAPIs

2. Pandas:Thisisanopen-sourcepythonlibrarywhichallowsdatacleaning,preparationandfast
analysis.ThedatacanbeeasilyimportedintoExcel.

3. NLTK:ThisisoneofthemostpowerfulNLPlibrariesthatprovidebasictoolssuchastokenization,
stemming,lemmatizationetc.Interestedreaderscanreferto[50]forpertinentdetails.

4. Sklearn:Thislibraryhelpsinbigdataanalysissuchasclassification,regression,clusteringetc.
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4. ReSULTS ANd dISCUSSIoN

4.1. Results
Figure1belowpresentstheaverageFlesch-Kincaidscoreforthetweets(impromptuwriting)ofthe
USSenators.

Table1summarizestheaveragetweetsscoresandthestandarddeviation.

Table 1. Averages calculation US senators

   Item    Average

           TotalNumberofSenators            995

           TweetsperSenator            10,000

           AverageTweetsScore            12.06139

           StandardDeviation            1.022358

Figure 1. Average score for tweets (US Senators)

Table 2. Impromptu writing of an average American across the US

Region Total Number of posts Average Flesch Kincaid 
Score Standard Deviation

Northeast 66 6.62 3.07

MidAtlantic 101 6.51 3.60

South 22 8.41 3.46

Midwest 92 6.70 3.44

Southwest 41 7.32 4.47

Northwest 12 7.50 2.71

West 36 5.58 2.47
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Acursorylookatthedataaboveshowsthatthelevelofimpromptuwritingsreflectsthehigh
academicattainmentoftheUSSenators.Comparethistothedataobtainedfromvariousforums
thatrepresenttheimpromptuwritingofanaverageAmericanacrossthecontinentalUnitedStates
presentedinRajputet.al.(2019)(SeeTable2).

Lookingattheaboveresults,weseethataverageFleschKincaidscoreissignificantlylower
thanthatofUSSenatorswhoaveragedmorethan12.Theproblemwiththeabovehowever,isthat
thenumberofpostsaremuchlessthanthe10,000tweetsfortheUSSenatorsandhencemightnot
beasuitablemetricforcomparison.Furthermore,thestandarddeviationforthepostsismuchhigher
thanthatoftheoneobtainedforthetweetsfromUSSenators.

Toalleviatetheaboveissue,werandomlyselected5communitiesonredditasfollows:

1.r/Relationships
2.r/TodayILearned
3.r/Tinder
4.r/YouShouldKnow
5.r/GetMotivated

Therationalebehindchoosingtheaforementionedcommunitiesweretoensurethediversityof
thoughtsandpeoplewhoposttosuchcommunities.Pleasenotethefollowing:

1.Asopposedtotheautoforumsusedearlier,wecouldnotseparatethepostsbasedonGeographical
data

2.Weignoredtheimagesandtheemojisthatwereposted
3.Werandomlyselectedthreadsundereachcommunityandgleanedallthepostsundereachthread
4.Thenumberofpoststhatweusedwere100toensurethatwecancompareittotheresultsobtained

bythosefromUSSenators.

4.1.1. r/Relationships
Thecommunityathandhasvariouspostsdiscussingissuesregardingrelationships.Thefollowing
tablepresentstheresults.

ThetableaboveshowsthattheaverageFlesch-Kincaidscoreisaround7.5whichismuchlower
thanthoseoftheUSSenators.

Table 3. Averages calculation r/relationship community

   Items    Average

   TotalNumberofDiscussion    100

           ThreadsperDiscussion            100

           TotalPosts            10,000

           AveragePostScore            7.4580

           StandardDeviation            0.2927
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4.1.2. r/TodayILearned
Next,wetakealookatthecommunityr/TodayILearned.Theresults,whilelowerthanthoseofUS
Senators,wereslightlyhigherthanthepreviouscommunity.

Figure 2. Average Flesch-Kincaid score

Table 4. Averages calculation r/todayilearned community

   Items    Average

   TotalNumberofDiscussion    100

           ThreadsperDiscussion            100

           TotalPosts            10,000

           AveragePostScore            7.75

           StandardDeviation            0.295

Figure 3. Average score for r/TodayILearned (Discussion threads)
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4.1.3. r/Tinder
Interestingly,thecommunityr/Tinderwhilebeingverydifferentthantheearlieronesshowstrikingly
similarresultsbothcomparedtotheotherredditcommunitiesandthepostsbyUSSenators.

Table 5. Averages Calculation r/Tinder Community

4.1.4. r/YouShouldKnow
Thecommunityr/YouShouldKnowdisplayedresultssimilartotheothercommunitiesonredditwith
theaverageFlesch-Kincaidresultoscillatingbetween7and8.

Table 6. Averages Calculation r/Relationship Community

   Items    Average

   TotalNumberofDiscussion    100

           ThreadsperDiscussion            100

           TotalPosts            10,000

           AveragePostScore            7.200

           StandardDeviation            0.290

Figure 4. Average score for Tinder (discussion threads)

   Items    Average

   TotalNumberofDiscussion    100

           ThreadsperDiscussion            100

           TotalPosts            10,000

           AveragePostScore            7.4580

           StandardDeviation            0.2927
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4.1.5. r/GetMotivated
Lastly,ther/getMotivatedcommunitywritersdisplayedaslightlyhigherlevelthantheremaining
communitiesbutstillsignificantlylowerthanthoseofUSSenators.

Figure 5. Average score for YouShouldKnow (discussion threads)

Table 7. Averages Calculation r/GetMotivated Community

   Items    Average

   TotalNumberofDiscussion    100

           ThreadsperDiscussion            100

           TotalPosts            10,000

           AveragePostScore            8.003

           StandardDeviation            0.3015

Figure 6. Average score for GetMotivated (discussion threads)
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4.2. discussion
Theaforementionedresultsprovideusabasistocompareandconfirmvarioustheoriespresentedin
theliteraturebeforetheadventofWeb2.0andthespreadofsocialmedia.

Tobeginwith,weconfirmthefindingsofstatisticsreportedby(Pew,2019)whichreported
thatonly34%ofanaverageAmericanadultaged25orolderhasaBachelor’sdegree.Impromptu
writingbyUSSenatorshadanaveragescoreof12comparedtonomorethaneightofanaverage
Americancitizen.Also,notethatthedataforaverageAmericanwasgleanedbylookingattheaverage
incomebasedoneachoftheregionsaboveandtyingittothetypesofvehiclestheydrive(Rajputet.
al.,2019).(NotethatadifferenceofoneontheFleschKincaidscoreisequivalenttoagradelevel.

Secondly,comparing thestandarddeviationof theSenators’ tweets toanaverageAmerican
impromptuwriting,thevariationismuchbiggerforthegeneralpopulation.Thiscanpossiblybe
explainedbymanyfactorssuchas1)IncomedisparityismuchlessamongUSSenatorsasopposedto
anaverageAmericancitizenand2)one-thirdofaverageAmericanshaveattainedthesameacademic
levelasthoseofSenators.Thisgroupwillscoremuchhigherandhencethehighvariation.

Thirdly,note that thecorpuschosenfor theaverageAmericanisveryspecificandnotfrom
Twitteraswewantedtofocusonresponsesforaveryspecificgroup–namelyanaverageAmerican
withaverageincomeandahighprobabilitythatthepersonisanativeEnglishspeaker.Theaverage
Flesch-Kincaidscoreconsistentlyrangedbetween6.5and8.3butwithhigherstandarddeviation.

Fourthly,whenwelookedatthenumberofpoststhatwecouldconfidentlyattributetoresidents
ofUSAanaCanada,wefeltthatweneededalargersampletoconfirmthefindings.Toalleviatethis
concern,weexpandedoursamplespacebyincludingfiverandomcommunitieswithhighnumberof
posts.WhilewecouldnolongerascertainthatthewritersarefromtheUSAandCanada,theposts
wereallinEnglish.Lookingacross10,000postsforeachofthefivecommunities,weconfirmed
ourearlierfindingswhereallthecommunities–diverseintheirtopicofdiscussion–displayedan
averageFleschKincaidscorebetween7and7.5withstandarddeviationoflessthan0.5.

Fifthly,whilemanynewreadabilitymeasureshavebeenproposed,Flesch-Kincaidremainsthe
choiceofmanyresearcherstilltoday.Themeasureisusedinallalspectsofsciencesuchasmedicine
andpoliticsasdisplayedbytheworksin(Tahiret.al.,2020),(Baier,S.2021),(Somasundaramet.
al.,2021)and(Zhanget.al.,2021)amongothers.

Lastly,oneoftheunderlyingassumptionsofacademicattainmentisthattheageoftheperson
writingis25orolder.WhilewecanconfirmthisforthemembersofUSSenate,wecannotstate
withabsolutecertaintythatthisthecaseforthecorpusweharvested.However,giventhattheforum
isforowners,wehavehighconfidencethattheaverageageofwritersontheforumis25orolderas
reportedbyCarMax6.

5. CoNCLUSIoN
Inthispaper,weproposedagroundworkforpredictingaproxyofSESofdifferentcommunities.First,
weestablishedananalysisoftheUSsenators’tweetsanddeterminedtheirFlesch-Kincaidaverage
scores.Weconsideredthisasourbaselineandwecomparedtheresultstodifferentgroupsofonline
communitiesinUSbasedontheirgeographicregionsandanalyzingtheirtweetsforcommercial
vehicleselections.Theresultshelpedtonotethedifferenceinthechoiceoflanguageandinturn
actasanindicatorofacademicattainment–usedasaproxyforSESstatusofthewriter.Ourwork
iscomparingtheimpromptuwritingsfornativespeakers.Inthefuture,wewouldliketofocuson
segregatingnativespeakers’writingsfromnon-nativespeakers.Furthermore,wecurrentlyassume
Twittertoreflectaperson’simpromptuformofwriting.Wewouldfocusondiggingintheliterature
todevisealgorithmsthatcanhelpusaccomplishthis.Lastly.Ourworkfocusessolelyonwritingsin
Englishlanguage.Wewouldliketoreplicatethestudyforanotherlanguageandcomparetheresults.
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