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ABSTRACT

Themobilephonearguably isoneof themost reachedandused technologies inhumanhistory.
Technologyhasbecomeubiquitousinthelifeofhumanbeings.Equippedwithmultiplesensorsand
devices,smartphonescanrecordeachandeveryaction,psychologicalandenvironmentalstatesof
users,makingitagoldmineofrichdataaboutandinsightintothedynamicsofhumancommunication,
humanbehavior,relationships,andsocialinteraction.Asasourceofdataforempiricalresearch,this
devicehasgottenmuchattentionfromscholarsinvariousdisciplineslikesociology,socialpsychology,
urbanstudies,communicationandmediastudies,publichealth,epidemiology,andcomputerscience.
Thisresearchtriestounderstandthestructureofsocialnetworksofuniversitystudentsbyinvestigating
theircommunicationpatternsusingself-reportedmobilephonedata.Here,wecanfindthosestudents
whoareconnectedtomostoftheclassmatesandmaintainastrongrelationshipandperformatask
successfullyusingthevaluesofeigenvector,closeness,andbetweennesscentrality,respectively.
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1. INTROdUCTION ANd ReLATed wORKS

Mobilephonehastransformedourwaysoflife,worksandconnectiontothesocialandphysicalworld.
Now,itisanintegralpartofoursocialnetworksanddailylife(Chin&Zhang,2014).Smartphones
equippedwithmultiplesensorshavebecomeausefultoolforstudyingsocialphenomenonsuchassocial
interaction,socialnetworksandorganizations(Boonstraetal.,2015).Ithasalsobecomeausefultoolfor
datacollectionandsourcesofdatainmultiplefieldsofresearch.Asasourceofdataforempiricalresearch,
thedevicehasgainedmuchattentiontotheresearchersinsocialsciences,particularlysociology,social
psychology,psychology(Raentoetal.,2009),urbanstudies,communicationandmediastudies,public
health,epidemiology,computerscienceandmentalhealthresearch(Grinter&Eldridge,2001).The
dataamassedbyusingsmartphonesisgoldmineforgeneratinguniqueinsightsintohumanpsychology,
behaviorandinteractions(Hararietal.,2016)(Tosselletal.,2012)notonlyatthepersonallevelbut
alsoatsocial,organizational,andgeographicallevels.Italsoallowstohaveinsightintohowpeople
maintainsocialrelationships(Eagleetal.,2009),anddevelopsocialnetworks(Wang&He,2015),the
dynamicsofhumanmobility(Devilleetal.,2014)(Montoliuetal.,2012)(Palmeretal.,2012)andhow
diseasegetsspread(Lajousetal.,2010)(Wesolowskietal.,2014).
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Mostoftheresearchesrelatedtomobilephoneshaveusedmassivedatasetoncalldatarecords(CDRs)
tounderstandmultipledynamicshumancommunicationbehavior,socialnetworkandsocialrelationships.
Bysurveyingtheresults,theresearcheswhousedmobilephonedatasets(Blondeletal.,2015)foundthat
mostofthestudiesfocusedonusers’personalmobility,geographicalpartitioning,urbanplanning,security,
andprivacyissues.Analysisofmobilephonedatacangenerateinsightintoreal-timehumanmobility,
densityanddistributionofpopulationinacertaingeographicallocationleadingtotheimprovementof
naturaldisasters’impactassessmentandemergencyresponsetothedisasters(Raentoetal.,2009)(Luet
al.,2016)(Gething&Tatem,2011),epidemicmodeling(Salatheetal.,2010)(Wesolowskietal.,2014)and
mappingofdiffusionofnewtechnologies,newdiseasesandnewpests(Belletal.,2016),urbanplanning,
publictransportdesign,trafficengineering,humanbehaviorpatterninurbansetting(Sagletal.,2012)
(Candiaetal.,2008).Boonstra(Tjeerdetal.,2017)investigatedthepossibilityofusingasmartphoneapp
tounderstandtherelationshipbetweensocialconnectivityandmentalhealth.TheyfoundthatBluetooth
sensordatacanhelptomapthesocialnetworksofthephoneuserandcanbeasourceofinsightsabout
theirmentalhealth.Theyarguedthatdatacollectiononthetopicsbyusingsmartphoneappswouldbe
moreconvenientandlessbiasedthatoftraditionalmethods.

Onnela(2017)examinedthecommunicationpatternsofmillionsofmobilephoneusers.Theyfound
thatthereisanassociationbetweenthestructureofmobilecommunicationnetworksandtiestrengths-the
amountoftimespenttogether,thelevelofintimacy,theemotionalintensityandthereciprocitybetween
persons.EagleWang&He, (2015) inferredfriendshipnetworkstructurebyusingmobilephonedata
which includedataaboutcall logs,Bluetoothdevices inproximityofapproximately fivemeters,cell
towerIDs,applicationusage,andphonestatusoveraninemonthsperiod.Theyalsocollecteddataon
individuals’proximityto,andfriendshipwithothers.Bycomparingtwodatasetstheyconcludedthat
thereisanassociationbetweenfriendshipnetworks,theirinteractionsandjobsatisfaction.JiangZhi-Qiang
etal.,(2013)investigatedmultipledynamicsofhumancommunicationbyanalyzinginter-callduration
ofcommunicationsofmobilephoneusersofaChinesemobilephoneoperator.Candia (2008) found
thatthereisacorrelationindailyactivitypatternsofpeopleingeographicallocation.Thesimilarityin
activitypatternsdecreaseswhenthephysicaldistancebetweenthemincreases.Csáji(2013)exploredthe
connectionsbetweenvariousfeaturesofhumanbehaviorbyusingalargemobilephonedataset.They
foundthatmostpeoplespendmostoftheirtimeatonlyafewlocations.Karsai(n.d.)investigatedthelarge
scaleofcommunicationnetworkofmobilephoneusers.Theyfoundthatrumorsdonotspreadamongthe
peoplewhoarestronglyconnectedtoeachother.

Almost all of theprevious researchusedmobilephonedata tounderstand themultipledynamic
ofhumanbehavior,socialinteractionandsocialnetworkfocusedonvariousapplications.Veryfewof
thestudieswereconductedatUniversitysutdents’mobilerecords.Thisresearchaimstounderstandthe
structureofsocialnetworksofuniversitystudentsbyinvestigatingtheircommunicationpatternsusing
mobilephonedata.Italsoshowstherelationbetweennetwork-levelandcommunicationbehaviorofthe
students.Therestofthispaperisorganizedasfollows:Insection2,wediscussthedatacollectionandthe
methodologyused.Section3includestheanalysisofthisresearchwiththedescriptionofdensityanalysis,
centralitymeasures(i.e.,degree,closeness,eigenvector,andbetweenness),andgraphvisualization.This
sectionalsocontainstheanalysisofcontactduration,incomingcalls,missedcalls,andoutgoingcallswith
theoverallvisualization.Finally,weincludetheconclusionwithfutureworksinsection4.

2. dATA COLLeCTIONS ANd MeTHOdOLOGy 

WecollectbehavioraldataforonemonthbyusingaCallLogAnalyticsmobilephoneapp.Thedata
containsinformationaboutrespondents’contacts,dateandtimeofthecall,durationofthecall,calltype
(incoming,outgoing,missed),andfrequencyofthecall.Wealsocollectself-reportrelationaldatawhere
the participants were asked to report their proximity and friendship with others. We invited students
twodepartmentsatVarendraUniversitytojointhestudy.ThedepartmentsareComputerScienceand
EngineeringandJournalism,CommunicationandMediaStudies.Butweusethestudents’recordscollected
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