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ABSTRACT

Tenuouscommunitydetectioninsocialnetworksisbecominganinterestingareaofresearch,andits
variousimportantapplicationsareemerging.Existingresearchhasfocusedontheidentificationofa
densecommunity.However,findingthetenuouscommunityhasposedadifferentkindofchallenge,
andexistingsolutionsarenotviableforthisresearchproblem.Inthispaper,anovelapproachcalled
the least linked community (LLC) is proposed to find a tenuous community from online social
networks.Theconceptofk-linkswith theshortestpathdistancebetween twonodes isproposed
andutilizedtofindacommunitywiththeleastinteractionandweakrelationships.Theexperiment
demonstratedsignificantresultsintermsofaccuracy,effectiveness,andefficiencycomparedtoother
existing techniques.Although theproposedalgorithmpresents significant results, itmay require
furtherevaluationwithdifferentdatasets.

KeywoRDS
Algorithm Design, Dense Graphs, Graph Mining, Least Link Community, Link Analysis, Social Media Mining, 
Social Networks, Tenuous Community

INTRoDUCTIoN

Socialnetworksofdifferentkindsandpurposesareemergingeverydaymakingthecommunitymore
connectedandinformed.Socialnetworks, likeTwitter,TikTok,Facebook,WhatsApp,LinkedIn,
ResearchGate, and others are making the community more connected. The research on finding
connecteddensegroupsinlargesocialnetworksisincreasing.Findingsuchdensegroupsinsocial
networks have certain requirements and fulfills different useful purposes. Most of the research
performedinthisdomainistofinddensegroupsfromtheseonlinesocialnetworksbasedoncertain
commonattributes,interactionlevels,similarities,andbehavioralaspects.Densecommunitiesare
thosewhichhaveastrongrelationshipandalltheentitiesaretightlyconnectedinthesecommunities.
Densegraphsminingisplayingavitalroleindifferentdomainssuchasfrauddetection.However,
findingtenuousgroups(weakrelationships)withinanetworkisagrowingtrendnowadaysandit
hasinterestingreal-worldapplications.Tenuouscommunitiesarethecommunitiesinwhichallthe
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entitieshaveweakrelationshipswiththeleastinteractions.Accordingto(LiW.,2018)tenuousgroups
aresetsofnodeswithveryfewinteractionsorhavingweakrelationshipsthathavemanypractical
applicationsandisofgreatsignificance.Figure-1describesatenuouscommunityinasocialnetwork
withsixentitiesinvolvedasanexample.

Asurveyofclassificationofcommunitydetectionalgorithmsandtechniquesispresentedby
(Souravlas,2021)(Zhao,2021).Asdescribedby(Barabâsi,2002)S1isnotatenuouscommunity
withinthesocialnetworkasallthreenodesaredirectlyconnectedhavingastrongrelationship.While
S2ispresentingmoresparsenessthanS1asallnodesarenotdirectlyconnectedbutstillitisnotthe
bestone.However,S3maybethebesttenuouscommunityhavingtheleastinteractions(Carolan,
2013). Minimum acquaintance sometimes presents more appealing location-based social groups
(Zhu,2017).Fewunsupervisedtechniquesarealsousedincommunitydetection(Khatoon,2021)
(Das,2021)(Moscato,2021).

Incontrasttofindingdensecommunities,theidentificationoftenuouscommunitieshasinteresting
use cases as discussed inScenario–1:Tenuous communities have also a lot of applications in
social biases and network development. In biases issues, social tenuous communities (STC) are
useful in socialgroup formation like Joint InvestigationTeam(JIT) formation.Fordevelopment
inexistingnetworksliketheconstructionofnewroadsandtheinstallationoffreshequipmentin
telecommunicationnetworks,tenuouscommunitiescanalsoplayaneffectiverole.

TenuousCommunitiesmayplayasignificantroleinthedevelopmentofexistingnetworkslike
roadnetworksandtelecommunicationnetworks.Forthenewconstructionofroads,theleastconnected
citiesmaybeidentifiedtoconstructthenewroadforbetterconnectivity.Also,theleastconnected
nodesmaybe identified in telecommunicationnetworksandnewinfrastructuremaybe installed
betweenthesetenuousnodestoimproveconnectivity.Sincetheleastlinknodesareconnectedso
theremaygreaterpossibilityofgoodconnectivityaswellascommunication.

Scenario-IIConsiderascenariothereare12nodesinatelecommunicationnetworkasshownin
figure2.Ifthenewnetworkisinstalledbetweenthesenodes,theoverallconnectivitywillbeimproved.
Inthemeanwhile,alltheleastconnectednodesmaybefoundusingTCsandanewconnectionmay
beinstalledbetweenthesetenuousnodestoimprovetheconnectivityoftelecommunicationnetworks.
Inthesamewayinthecaseofroadnetworks,newroadsmaybeconstructedbykeepingTCsinthe
mindforbetterconnectivityoftheroadforgoodtransportation.

There aremanyother applicationswhere sparse connections assumea significant role.The
researchproblemofTCswasfirstdefinedandaddressedin2017(Shenetal.,2017)andaMinimum
K-TriangleGroup(MKTG)strategyisutilizedtodiscoverthesenetworks.Theideaofk-triangleis
characterizedasatripletofhubs(Kassianos,2015)wherethebriefestseparationbetweenanypair
ofhubsisnotexactlyagivenworthk.Whilek-triangle-basedcalculationmightprevailwithregards
todiscoveringquestionablegathering,yetitmaynotfunctionadmirablyinsomeuncommoncases.
Asamatteroffact,innumerousgenuineapplications,insofarasthereisanyhubpairinsideacozy
relationship,itmighthaveanegativeeffect.MKTGcalculationneedstoascertainw(v)(i.e.,the
numberofk-trianglescontaininghubv)foreveryhubvoftheinformationchart.Thisadvancementis

Figure 1. Tenuous community example
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