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ABSTRACT

Intheresearchcommunity,theestimationofthescholarlyimpactofanindividualisbasedoneither
citation-basedindicatorsornetworkcentralitymeasures.Thenetwork-basedcentralitymeasureslike
degree,closeness,betweenness&eigenvectorcentralityandthecitation-basedindicatorssuchas
h-index,g-index&i10-index,etc.,areusedandalloftheindicatorsgivefullcredittoalloftheauthors
ofaparticulararticle.Thisisalthoughthecontributionoftheauthorsaredifferent.Todetermine
theactualcontributionofanauthorinaparticulararticle,wehaveappliedarithmetic,geometric
andharmoniccountingmethodsfor finding theactualcontributionofan individual.Tofind the
prominentactorinthenetwork,wehaveappliedeigenvectorcentrality.Toauthenticatetheproposed
analysis,anexperimentalstudyhasbeenconductedon186007authorscollaborationnetwork,that
isextractedfromIEEEXplore.Theexperimentalresultsshowthatthegeometriccounting-based
creditdistributionamongscholarsgivesbetterresultsthanothers.
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1. INTRoDUCTIoN

Intheresearchcommunity,thecollaborationbetweenresearchersplaysanimportantroletodevelop
anewtechnology.Itmayspanovermultiplesubjectareas,multipleorganizationorcountry.But
oneof themajor tasks is toestimate thescholarly impactof individualanddiscovered themost
prominentactorinthewholenetworkaswellasinaparticularcommunity.Forthis,severalanalyses
andresearcharedonebyeminentresearchersandmuchresearchandanalysesarecurrentlyongoing.
Severalbibliometricindicatorsandsocialnetworkanalysismetricswereproposedtoestimatethe
scholarlyimpactofindividualandforfindingthekeyauthorinthecommunity.Ingeneral,itseems
thatalloftheindicatorsconsiderfullcreditofanarticle,butrarelythecontributionofallauthors
areequal.Toshareordistributethecitationofanarticletoallauthorsisoneofthemajortasks.De
SollaPrice,(1981)mentionedthatthecontributionofallauthorsisequal,thenthecreditshareof
eachauthoris1/k.Wherekisthetotalnumberofauthors.However,hardlytheycontributeequally.
Thus,it isnotfair tosharecreditequallyamongallauthors.Eggheetal.,(2000)andWanetal.

ThisarticlepublishedasanOpenAccessArticledistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://cre-
ativecommons.org/licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthorofthe

originalworkandoriginalpublicationsourceareproperlycredited.



International Journal of Rough Sets and Data Analysis
Volume 6 • Issue 1 • January-March 2019

62

(2007)usedgeometricseriestodistributecreditamongauthorsinthemulti-authorarticle.TRuenba
andGuerrero (2004)discuss the arithmetic counting andHagen, (2008)discusses theharmonic
countingtodistributesharecreditamongauthors.Toevaluatethescientificimpactofanindividual
notonlytheactualcontributionisimportant,theneighbors’researcherisalsoplayinganimportant
role.Toconsidertheimpactofneighbors’researchers,thenetwork-basedcentralitymeasurescan
beused.Thenetworkcentralitymeasureslikedegree,closeness,betweenness,andtheeigenvector
centralityaregenerallyused.Thedegreecentralityconsidersonlythenumberofconnectedauthors,
closenessconsidershowmanyneighborsareintheaveragedistance,betweennessconsidershow
manycommunicationshappensthroughtheparticularnodesandeigenvectorcentralityconsiderthe
totalnumbersofneighborsaswellastheimpactoftheneighbors’node.So,theeigenvectorcentrality
ismoresuitablethanothersforcalculatingtheimpactofanodeinthecollaborationnetwork.Inthis
paper,ourprimeobjectiveistodiscoverthemostinfluencedactorinthenetwork.Forthisfirst,we
discussthearithmetic,geometricandharmoniccountingmethodsforfindingtheactualcontribution
of the individual authorof an article.After that, the eigenvector centrality is used for scientific
assessmentofauthorsandalsousedfordiscoveringtheprominentauthorinthenetwork.Todothis,
first,wesettheinitialimpactofeverynodeisthetotalsharecreditofindividualfromallarticles
andthecollaborationweightisthecorrelationcoefficientbasedonthenormalizedcitationcountby
differentcountingmethods.

2. RELATED woRK

Newman(2001)discussedtheweightedcollaborationnetworkofco-authors.Here,authorsmentioned
thatthenoderepresentstheindividualauthorandtheedgebetweennodesrepresentsthecollaboration
andtheweightoftheedgerepresentsthecollaborativestrength.Farkasetal.(2007)discussedthe
weightedcollaborationnetworkforappraisingthescholarlyimpactofauthorswhereweightisthe
geometricmeanofcitationcountearnbythecollaborators.

Abbasietal.(2011)discusstheweightedcollaborationofresearcherandusedsocialnetwork
analysismetricstoevaluatethescientificimpactofindividuals.Inthisarticle,theauthorusedthe
totalnumberofpublicationsasacollaborationweightbetweencollaborators.

Wangetal.(2011)discusstheweightedco-authorshipnetworkandusedcomponentanalysis,
publicationfrequencyanddegreecentralityforfindingtheprominentactorinthenetwork.

Liuetal.(2005)formedthecollaborationnetworkofdigitallibraryresearchcommunityand
proposedanewmethodforevaluationofthescientificimpactofanindividualcalledauthorrankand
mentionedthatthismethodgivesabetterresultthansocialnetworkanalysismetrics.Inthisarticle
author,considerthesumoftheproportionalcountingofthetotalnumberofauthorsexcludingself
inaparticularpaperasacollaborationweight.

Liuetal.(2015)discussthenewmethodtoconstructacollaborationnetwork.Hereauthorused
geometricseriesforcalculationofsharecredittoallauthorsinaparticularpaperandthecollaboration
weightcomputedbasedonthelawofgravity.

Biharietal.(2015)discussthecitationcountweightednetworkofcollaborationnetworkand
conveythesocialnetworkanalysismetricslikedegreecentrality,closenesscentrality,betweenness
centrality&eigenvectorcentralityandcitation-basedindicatorslikeh-index,g-indexandi10-index
forprominentactorfinding.

Biharietal.(2015)discussedtheeigenvectorcentralityanditsapplicationinthecollaboration
network.Inthisarticle,theauthorusedthedegreecentralityofthenodeasaninitialimpactofanode
andthecollaborationweightisthetotalnumberofcitationcountearnedbyallthosepublications
whichwerepublishedtogether.

Biharietal.(2016)implementsthemaximumspanningtreetoremoveallthoseedgeswhich
haslessimpactintheirresearchandfindoutthemostinfluentialactorinthecommunitybyusing
centralitymeasures.
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