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ABSTRACT

Theemergenceof crowdsourcingas an importantmodeof informationproductionhas attracted
increasingresearchattention.Inthisarticle,theauthorsreviewcrowdsourcingresearchinthedata
managementfield.Mostresearchinthisdomaincanbetermedtasked-based,focusingonmicro-tasks
thatexploitscaleandredundancyincrowds.Theauthors’reviewpointstoanotherimportanttypeof
crowdsourcing–whichtheytermobservational–thatcanexpandthescopeofextantcrowdsourcing
datamanagementresearch.Observationalcrowdsourcingconsistsofprojectsthatharnesshuman
sensoryabilitytosupportlong-termdataacquisition.Theauthorsconsiderthechallengesinthis
domain,reviewapproachestodatamanagementforcrowdsourcing,andsuggestdirectionsforfuture
researchthatbridgesthegapsbetweenthetworesearchstreams.
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INTRODUCTION

Recentyearshaveseenamajorshiftinknowledgeproductionviacrowdsourcing,whereinincreasingly
workisbeingdonebydistributedmembersofthegeneralpublic(thecrowd),ratherthanemployees
ortraditionalsubsidiaries.Crowdsourcingpromisestodramaticallyexpandorganizationalcomputing
power and “sensor” networks, making it possible to engage ordinary people in large-scale data
collection(Brabham,2013;Doan,Ramakrishnan,&Halevy,2011;Franklin,Kossmann,Kraska,
Ramesh,&Xin,2011;Garcia-Molina,Joglekar,Marcus,Parameswaran,&Verroios,2016;Li,Wang,
Zheng,&Franklin,2016).

Applications of crowdsourcing are rapidly expanding and power such diverse activities as
corporateproductdevelopment,marketing,publicpolicy,scientificresearch,graphicdesign,software
development,andwritingandediting.Crowdsourcingisincreasinglytaskedwithtacklingdifficult
societalandtechnologicalchallenges,suchasclimatechange(Theobaldetal.,2015),naturaldisasters
(Brabham,2013)andcommonsensereasoninginartificialintelligence(Davis&Marcus,2015).

Organizationsintegratecrowdsourcingintointernaldecisionmakingandoperations.Fortune500
companiesmaintaindigitalplatformstomonitorwhatpotentialcustomersaresayingandunderstand
customerreactionstoproductsandservices.Theyalsouseconsumerfeedbacktodesignbetterproducts
andmonitormarketchanges(Abbasi,Chen,&Salem,2008;Barwise&Meehan,2010;Brynjolfsson
&McAfee,2014;Delort,Arunasalam,&Paris,2011).
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Crowdsourcingturnsproblem-solvingcapacityanddataintocommodities,makingthemavailable
on-demand.Forexample,manymunicipalitiesintheUnitedStatesnowsubscribetoCitySourced.
com,whichharnessescitizens’reportsofcrime,graffiti,potholes,brokenstreetlights,andothercivic
issues,tobettersupportinfrastructuremanagement.Inamoregeneralsetting,Amazon’sMechanical
Turk(mturk.com),CrowdFlower.com,andClickworker.commaintainpoolsof“crowdworkers”that
companieshireon-demandtoperformsmallproblem-solvingtasks.

There is also aproliferationofplatforms for automaticallygeneratingdata collection forms
thatcanbeeasilyconfiguredandrapidly launchedona largescale.ProjectssuchasEpiCollect.
net,SciStarter.com,orSmartCitizen.memakecrowdsourcingpossiblefororganizationsandeven
individuals,requiringlittletechnicalexpertiseandinfrastructure.Crowd-poweredextensionsofword
processors,suchasSoylent,enlistcrowdsfordocumentwritingandediting(Bernsteinetal.,2015).In
additiontobecomingamainstreamcommercialservice,crowdsourcinghasbecomeamajorresource
forscientificresearch(Goodman&Paolacci,2017).

Crowdsourcingpresentsseveraldatamanagementchallenges.Unliketraditionaldatacollection
inorganizations, incrowdsourcingtherearetypicallyweakerconstraintsonwhocanparticipate.
Thiscreatesthechallengeofmanagingdataproducedbyoftenanonymoususerswithvaryinglevels
of domain expertise or motivation (Lukyanenko, Parsons, Wiersma, Sieber, & Maddah, 2016).
Furthermore, in many projects participation is voluntary, making it difficult to engage users in
elicitinginformationrequirements(e.g., toguidedatabasedesign)or inimprovingthequalityof
existingdata(e.g.,toclarifyaparticulardataentry,orrequestadditionalinformation)(Chen,Xu,&
Whinston,2011).Thesechallengesofferexcitingopportunitiesfordatamanagementresearchersto
designinnovativesolutions.

Inthispaper,wesurveycurrentresearchondatamanagementincrowdsourcing.Wearguethat
twomajor,largelydisconnected,streamsofcrowdsourcingresearchexist:(1)studiesthatinvestigate
usesforcrowdsaslinksinalargertechnologicalchainandtendtofocusonsmall,granularandwell-
definedmicro-tasks(task-basedcrowdsourcing);(2)studiesthatexplorethepotentialofcrowdsas
“sensors”intheenvironmentthatcanbeleveragedinorganizationaldecisionmakingandinnovation
(observationalcrowdsourcing).Untilnow,thedatamanagementcommunityhasstudiedprimarilythe
firstkindofcrowdsourcing,resultinginaseriousgapinresolvingchallengesassociatedwiththelatter
type.Withthisinmind,weanalyzethechallengesandopportunitiesassociatedwithobservational
crowdsourcingenvironmentsandsuggestdirectionsforfuturedatabaseresearchinthiscontext.

TyPeS OF CROwDSOURCING

Drivenbyacombinationof:(1)sustainedinterestfromorganizationsinharnessingtheknowledge
ofordinarypeople;and(2)formidableresearchchallenges,thedatamanagementcommunityhas
increasinglyadoptedcrowdsourcingasaseriousresearchtopic.Thegrowthofcrowdsourcingdata
managementresearchisevidencedbytheproliferationofpanels,workshops,andspecial journal
issueson this topic.Examples include:VLDBpanelsandworkshopsstarting from2007’s“Web
2.0andDatabases”;ACM SIGMOD 2009’spanel“Crowd,Clouds,andAlgorithms”;ACM CIKM
“CrowdSense”2012and2014workshops;ACM SIGKDDworkshops;AAAI Conference on Human 
Computation & Crowdsourcing(HCOMP)since2009;andagrowingnumberofjournalarticles.

Theimportanceofresearchoncrowdsourcingdatamanagementisunderscoredbyitsrelevance
toothermajordatamanagementproblems.Crowdsourcingisakeycontributortothegrowthofuser-
generatedcontentandiscommonlyconsideredtogetherwithsocialmediaandsocialnetworking
(Faraj,Jarvenpaa,&Majchrzak,2011;Germonprez&Hovorka,2013;Kane,Alavi,Labianca,&
Borgatti,2014;Levina&Arriaga,2014;Zwass,2010).Ascrowds,duetotheirscale,arecapable
ofgeneratingmassivevolumesofrichandheterogeneousdata,crowdsourcingexemplifiesthe“big
data”managementchallenge (CarloBatini,Rula,Scannapieco,&Viscusi,2015; Jagadishetal.,
2014).Ascrowddataisoftensparse,andofuncertainquality,crowdsourcingresearchisrelevantto
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