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ABSTRACT

E-votingisoneofthemostimportantcomponentsofe-democracyandformsthebasisofademocratic
governancesystem.Votingresultsalwaysleadtoabroaddebateintermsofcandidateselectionand
whetherthecandidateelectedtoapositionissuitableforthatposition.Atpresent,theselectionof
qualifiedpersonnelandtheirappointmenttoresponsiblepositionsinpublicadministrationisoneof
thetopicalissues.InthisarticleisproposedanMCDMforselectionofcandidatesine-voting.Criteria
forthecandidates’selectionaredeterminedandtherelationofeachcandidatetoothercandidatesis
assessedusingabinarymatrix.Candidateratingiscalculatedaccordingtoallcriteria.Anumerical
experiment is provided for candidate evaluation on the base of the selected criteria and ranked
accordingtotheimportanceofthecriteria.Theproposedmodelallowsselectingacandidatewith
competenciesbasedonthecriteriasetoutinthee-votingprocessandmakingmoreeffectivedecisions.
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INTRoDUCTIoN

Theefficiencyinthegovernanceconceptcanbeachievedwiththecloseparticipationofcitizens,
aswellascivilsocietiesintheprocessofpolitico-administrativedecision-making.E-government
forming a new environment in this regard. According to some researchers, a transition must be
madefrome-governmenttermtoe-democracy(Williams,2006;Meier,2012;Taghavifard,Fadaei
&Ebrahimi,2014).

Describe thegeneralperspectiveof thearticle.Endby specifically stating theobjectivesof
thearticle.Thestrengtheninganddevelopmentofdemocraticinstitutions,theuseofinformation-
communication technologies (ICT) and information infrastructure for the expansion of civil
participationofpublicandpoliticalprocessesreflectstheessenceofe-democracy(Anttiroiko,2003;
Carrizales,2008;Strielkowskietal.,2017).

Atpresent,thestudyoftheroleofe-votinginthecountrieswhichhaveadoptedtheformationof
e-democracyasapriorityisdeemedasanintegralpartofinvestigationsinthefieldofe-democracy
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(Musial-Karg,2014).ThedynamicdevelopmentofICTandtheenhancementofsocialmediatools
haveresultedinsignificantchangesinthefunctioningofmoderncountriesandsocieties.ICThas
startedtoplaypracticallyanimportantroleinallfieldsofhumanlifeincludingthepoliticalprocesses.
Asoneoftheimportantcomponentsofe-democracy,e-votingencompassesinterestingresearchtopics
suchasparticipationmechanismsinelections,theprovisionoflegitimacy,technologicalsolutions
andtheefficientapplicationofthoseine-votingprocess.Inthisregard,e-votingcanbeconsidered
asoneof the formsofe-democracy(Musial-Karg,2014). In thestudyapproaches regarding the
developmentofnewe-votingmechanismsareanalyzed.

Atpresent,humanresourcesareconsideredasthemainstrategicresourceofthegovernment.
Theselectionofqualifiedpersonnelatthegovernmentlevelandtheirappointmenttotheresponsible
positionsareimportantissuesineconomicandpoliticalprocessesandglobalizationintheworld.
Candidateselectionisunderstoodasaprocessinwhichaparticularpositionisselectedbythebest
candidates for thevacancy.Differentmethodsand technologies thathelp thedecisionmakers to
predicthowsuccessfulacandidatewillbeinthefutureworkplaceareappliedintherecruitmentand
selectionprocess.(Dursun&Karsak,2010;Kabaketal.,2012;Tuan,2017;Afsharietal.,2017).
InliteratureMCDMiswidelyusedinvariousfields,suchasselectionofappropriatepersonnelin
therecruitmentprocess,choiceofequipmentinproduction,selectionofprojects,etc.(Dursun&
Karsak,2010;Kabaketal.,2012;Kazanaetal.,2015;Tuan,2017).Thereareresearchstudieson
thecomparisonandreviewofMCDM(Stanujkicetal.,2013;Zavadskasetal.,2014;Mardanietal.,
2015,Khorami&Ehsani,2015).

LiteratureanalysishasfewresearchstudiesontheapplicationofMCDMforthecandidates’
selection in theelectionprocess.Royes&Bastos (2001) isdedicated to theuseof fuzzymulti-
criteria decision-making in the election prediction. As the practical result of the research was
proposedcomputationalsystemforelectionforecastingAccordingtothedecisionmaker(system
user)theproposedflexiblesystemallowstoselectthefuzzyweightsandfuzzyevaluationfunctions
ofthecriteria.Kazana(2015)showedinresearchtotally15criteriaaretakenintoaccountwhen
selectingdeputycandidatesforpoliticalparties.Theweightofthecriteriaisevaluatedbytheparty
representativesbythemethodoftheanalyticalhierarchyprocess(AHP),usingtheFARE(Factor
Relationship)method.CandidatesareassessedbasedonthecriteriaselectedbyapplyingtheMCDM.
Anempiricalassessmentiscarriedoutintheresearchworkandthecandidatestothedeputiesare
rankedbytheMCDM.

Obviously,theeffectivegovernmentfunctioningisdirectlydependingonhumanresources,and
theparticipationofqualified,personnelwithcompetencies ingovernance isan issueofnational
importance.Fromthispointofview,thecandidates’selectionwiththeappropriatecompetenciesin
theappointmentoftheelectedcandidatestoadministrativepositionsasaresultofe-voting,which
criteriaandfactorsthatshouldbeconsideredintheselectionprocessisreferredtotopicalissues.The
articleconsiderstheapplicationofMCDMforthecandidates’selectionine-voting.

E-DEMoCRACy AS THE LATEST STAGE oF E-GoVERNMENT DEVELoPMENT

Thedevelopmentof ICThas an impact on social, economic andpolitical life. Inparticular, the
developmentofICT,e-governmentbuildingandtheformationofe-governmentmechanismshave
substantiallychangedthepublicgovernanceandpoliticalprocesses.Nowadays,advancedtechnologies
andtherequirementsposedtogovernmentservicesaretransformingthefunctionsofe-government.
Thetransformationofcitizens’rights,theircloseparticipationinsocialprocessesanddecision-making
allowstoachievetheeffectivenessinpublicadministrationanddemocracy.

Theconceptofe-democracyemergedin1990’shasstartedtobeperceivedasanevidence
ofchangestakingplaceagainstabackdropofdemocraticprinciplesingovernment.Thesupport
of ICT application in political arena has facilitated the emergence of e-democracy which
encompasses new methods of governance of democratic government. Political institutions,
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partiesandpoliticiansutilizeICTin3mainprocessesinpoliticalarenaincludingtheissuesof
information,communicationandvoting.

E-governmentmaturitymodelsofisconstitutedofthesequencefrombasestagetilladvancedstage
andthesestagesdeterminethee-governmentmaturitylevel.Theproposalofmethodsfordetermining
thelevelofdevelopmentofe-governmentandrankinge-governmentportalsareconsideredasthe
mainadvantageofmaturemodels(Fath-Allahetal.,2014).Moreover,maturemodelsmayassist
organizationsinfosteringtheefficiencyofe-government.Conchaetalhaveproposedtocategorize
maturemodelsofe-governmentin3groups(Concha,2012):

1. Governmental models:Thismodelisdevelopedbyconsultantsandscientistsforthepurpose
of assisting the organizations and agencies in order to determine and improve the level of
e-governmentmaturity;

2. The holistic approach models:Thesemodelshavebeendevelopedtobeappliedinprojectsof
developmentofpublicserviceswiththepurposeofhelpingtheorganizationstodeterminethe
successfulnessofe-governmentprojects;

3. The evolutionary e-government maturity models:Thesemodels arebasedondeveloping
e-governmentandraisingitsefficiencybyusingsuccessivestages.LayneandLeemodelor
AndersenandHenriksenmodelcanbeconsideredaswell-knownmaturemodelsinscientific
literature(Layne&Lee,2001;Andersen&Henriksen,2006).

According to conducted studies, the investigation of three categories, that is, e-government
maturity models bears a large importance from the point of view of e-democracy development.
Theanalysisofexistingmaturee-governmentmodelsinliteratureshowsthat,severalmodelsexist
proposed by Deloitte & Touche (2000), Gartner group (2000), Layne and Lee (2001), Hiller &
Belanger(2001),Wescott(2001),WorldBank(2003),Accenture(2003),Reddick(2004),Siau&
Long(2005),Andersen&Henriksen(2006),Cisco(2007),Shahkoohetal.(2008),Kim&Grant
(2010),Chenetal.(2011),UnitedNations(2012),Alhomodetal.(2012),Lee&Kwak(2012)and
otherresearchersandnumerousorganizations(Fath-Allah,2014;Layne&Lee,2001;Wescott,2001;
Siau&Long,2005;Andersen&Henriksen,2006;Shahkoohetal.,2008).Amongthosemodels,
theformationofe-democracyhasbeenproposedbyseveralauthorsincludingWescott(2001),Siau
&Long(2005)andShahkoohetal.,(2008)asthelateststageofe-governmentdevelopment.While
exploringabovementionedmodels,itisevidentthat,e-voting,publicforums,opengovernment,the
analysisofpublicopinionanddevelopmentoffeedbackmechanismsareshownasthefoundationof
e-democracyformationwhichisdeemedastheevolutionarystageofe-governmentdevelopment.In
thisregard,thedevelopmentofe-democracymechanismsande-votingtechnologiesinordertoboost
thetransparencyandefficiencyisnecessaryandconstitutesthebasisofopengovernmentconcept.

Allworld countriesmake rigorousefforts to implement e-governmentprograms inorder to
developthedialoguebetweengovernmentsandcitizens.Inthisregard,theinvestigationofresearch
directionsenablesthecloseparticipationofcitizensindemocraticprocessesandtodeterminethe
levelofe-governmentdevelopmentwithintheframeworkoftransparency,opennessandparticipation.
Basedonconductedresearch,itistobementionedthat,althoughtheeffortsorientedtowardsthe
formationofe-democracyarehighlyappreciated,thisprocessisatthenascentstageforthemajority
ofcountries(Pinaetal.,2009;VanderMeeretal.,2014).Thebuildingofefficiente-democracy
mechanismsnecessitatestheimplementationofrigorousmeasures.

The analysis of literature shows that, researchers highly appreciate the potential of Internet
forexpandingtherelationsbetweenthegovernmentandcitizens(Lee,2010;VanderMeeretal.,
2014).Inparticular,theuseofWeb2.0technologiesandsocialnetworkshascreatedanewinterface
betweencitizensandgovernmentandthesefacilitiesarecapabletochangethetraditionalfeatures
ofgovernmentradically.However,researchersreckonthat,therearesomesocialgroupswithdoubts
regardingthesocializationoftherealpotentialofe-governmentinthesocietyandthesethoughts
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remainatleastfornow(Pinaetal.,2009;VanderMeeretal.,2014).Forinstance,theexpertsreckon
that,Internetpossessesacapacitytomagnifytheexistingimpactonpoliticalprocessesonlybyactive
users,andthegovernmentcanuseweb-technologiestocontroltheaccessibilityofinformationand
monitorthebehaviorofcitizens(VanderMeeretal.,2014).Hence,thelevelofdevelopmentof
relationsbetweencitizensandthegovernmentisconsideredasoneoftopicalissuesallowingforthe
expansionofe-democracymechanismastheevolutionarystageofe-governmentdevelopment.In
otherwords,oneofthemaindiscussiontopicsisthesupportofthecurrentpracticeofe-government
forthedialoguebetweencitizensandgovernment,aswellase-democracydevelopment.

Ingeneral,theanalysisoftheliteratureone-governmentshowsthat,thestagesofe-government
developmentincludesomenotionssuchas“information”,“transaction”and“integration”.Thesestages
canalsobereviewedasthedevelopmentofe-services.Alongside,e-democracyande-participation
arementionedastheevolutionarystageofseveraldevelopmentmodelsofe-government(Lee,2010).

The last phase or evolutionary stage envisions the formation of new requirements and the
expansionofthedegreeofcivilparticipationonprocessesbyalteringtherelationsbetweengovernment
andcitizen.Themajorityofexistingdevelopmentmodels incorporates thedemocraticprocesses
suchaspoliticalparticipation,e-participation,wikidemocracy,interactivedemocracyanddigital
democracy(VanderMeeretal.,2014).Allofthesetermspertaintodemocraticprocessesbasedonthe
transformationofrelationsbetweencitizensandgovernment.E-democracyhasbeenincludedasthe
lateststageofadevelopmentmodelinthesemodels.Logically,governmentmustcompletepreceding
information,interactionandtransaction/integrationstagesinordertoproceedtoe-democracystage.

E-VoTING SySTEM AS A TooL oF E-DEMoCRACy

Iftoconsidertheworldpractice,thedifferenceinopinionsregardingtheuseofe-votingsystems
arestillobserved.Althoughsomecountriesconsidertheimplementationofe-votingasmore
efficientbypresentingvariousarguments,othercountriespropose thereverse(Musial-Karg,
2014;Monaetal.,2013).

Asanewconcept,theimplementationofe-votingisbasedonreducingerrorsduringelection
processesandorientedtowardsmaintainingtheintegrityofelectionprocessingeneral.Inscientific
literature,e-votingisconsideredastheuseofcomputersanddevicesofferedbycomputersinelection
process,andthistermhasbeenadoptedtocharacterizeelectionscarriedoutviaInternetmoreprecisely
(Abu-Shanab,2010).

E-government– allows to enhance the accessibilityof all public services andoperations in
accordancewiththeinterestsofcitizens,organizations,employeesandotherinterestedparties,to
maintainopennessforeveryoneandfostertheefficiencybytransformingthesystemofprovisionof
governmentservicesregularly(Toe,2008;Strielkowskietal.,2017).Ontheotherhand,e-democracy
is defined as “the use of Internet as a tool for the democratic election of political leaders and
governmentpolicies”(Abu-Shanab,2010).E-democracyhas2mainpurposes:toprovideanaccess
toinformationandknowledgeregardingpoliticalprocesses,provideservicesandchoiceoptionsto
citizensandfacilitatecloserparticipationofcitizensinpoliticalprocesses,inotherwords,totransform
userstoactiveparticipants.Themaincharacteristicsofe-democracyareconsideredastheexpansion
ofpoliticalinformation,e-votingandtheparticipationine-decisionmaking(Bozinis&Lakovou,
2005).Whiledefininge-democracyinthecategoriesofe-government,itisseenasmoreappropriate
forrelationswithcitizensandgovernmentinaccordancewithG2Cmodel(Kitlan&Joseph,2008;
Abu-Shanab,2010).

Thesystemofe-votingcomprises3actorsassuch:avoter,aregisteringentityandcommissions
for the evaluation of votes. A voter has a right to vote, whereas registering entities register the
participationofvotesinelectionday.Theseentitiesensurethat,onlyregisteredvotersparticipate
inelectionsandtheycanvoteonlyonceduringelectionday.Thecommitteesfortheevaluationof
votescarryoutthecollectionofvotesandtheevaluationofelectionresults(Cetinkaya&Cetinkaya
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D.,2007).E-votingsystemhasproposednumerousadvantagesforelectionprocess.Forinstance,the
facilitationofparticipationofphysicallydisabledpersonsandnorequestsforadditionalemployees
fortheprintingofelectionballotpapersandelectionprocesshelpstoorganizeelectionsmorecost-
effectively andefficientlyby reducingcosts. Ingeneral, the cost-effectiveness, the expansionof
participationandbroadeningofvotingoptions,more rapid, accurate registrationandcalculation
ofvotes,aswellasaccessibilityandtheflexibilityagainstdeviationscanbeconsideredasmain
advantagesofe-voting(Abu-Shanab,2010).

Researchstudiesone-votinghasgraduallybecomeanimportantissue.Thereasonisagrowing
numberofscientific-researchworksconductedonthefacilitiesofdevelopingnewmethodsofvoting
processviaInternetandmobileservicesinEuropeancountriesandworldcountriesingeneral.
Asa result, the termsofe-democracy,e-participationande-votingare frequentlyencountered
inthecontextofe-democracy.E-democracyandissuesrelateditsformshavebeeninvestigated
by Browning (2005), Grossman (1995), Tsagarousianou (1999, 2000), Hague, Loader (1999),
Krimmer(2006,2008),Trechsel(2007),Mona(2013)andotherresearchers(Musia-Karg,2014).
Moreover,itistobenotedthat,thestudiesofauthorsaremainlyconfinedtopracticalexamples
ontheimplementationofICTinthepoliticalenvironmentofUSandtheanalysisofthoseresults
donotattainmuchattention.InEuropeanpractice,thestudiesinthefieldofe-votingaremainly
representedbyempiricalstudiesconductedbyEstonia(Mädise(2006),Drechsler(2006);Vassil
etal.(2016)),Switzerland(Braun(2006),Trechsel(2002,2007),Serdult,Germann(2015)and
other authors), Poland (Porêbski (2004, 2012), Marczewska-Rytko (2002, 2010), Musia-Karg
(2010,2011,2012),Mider(2008),Lakomy(2013),Maj(2009),Kaczmarczyk(2010)andother
authors),Norway(Beyer,KnutsenandRasch(2014))andothercountries(Drechsler&Madise,
2006;Braun&Brändli,2006;Trechsel,2007;Musia-Karg,2014).

Despitethegrowingnumberofstudiesdevotedtothestudyoftheimpactofnewtechnologies
on democracy, there is a need for conducting comprehensive research studies in the field
of e-voting. In particular, it is essential to analyze the issues such as the implementation of
e-participationsolutionsintheexampleofEuropeancountriesandthefactorsnecessitatingthe
refusalofitsimplementationduetovariousdrawbacks,applicationopportunitiesofe-voting,
existing barriers and effectiveness. Hence, the development of mechanisms and specific
technologicalsolutions,itseffectivenessandthestudyofundesirableresultsincomparisonwith
traditionalvotingaredeemedastopicalresearchdirections.

Atpresent,e-votingforelectionsandreferendumsatlocal,regionalandcountrylevelisrapidly
developingatglobalscaleasmoreefficientandfeasiblealternativetotraditionalvotingandfavorably
affectsthedevelopmentofdemocraticgovernment.Alongside,despitethewideninginternational
practiceregardingtheapplicationofe-votingsystem,severalchallengesarestillbeingencountered
giventhenationalinterestsrelatedtolegal,socialproblemsanditsimplementation.

Scientificandpublicdiscourseinthefieldofe-votinginlastdecadeiswidening.E-votingsystems
arecategorizedaslocation-boundedandremotevoting.Infirstcase,theparticipationofvoterin
electionisrequiredduetoitsdependenceonlocation.Remotevotinghasbeenappliedinvarious
countriessuchasEstonia,France,Netherlands,Switzerland,etc.E-votinghasagreatpotentialfor
expandingthedemocraticparticipationofpublicitybyfacilitatingtheparticipationofnon-represented
groupsinpoliticallife,includingyouthandphysicallydisabledpersons.Moreover,e-votingfosters
economiceffectivenessand facilitates theeffectiveorganizationofelections incomparisonwith
traditionalvoting(Chondrosetal.,2014).

Despite the advantages of e-voting implementation, the transition to new technology is
accompaniedwithnumeroussocial,legalandtechnicalproblems(Wangetal.,2017).Amongthose,
theequalaccesstovotingpoints,privacymaintenance,thefightagainstinterventions,theverification
ofinformation,examination,alterationandotherprocedures,universalverification,therighttovote,
onevoteronevoteprinciple, robustnessagainsterrorsandetc.canbeconsidered.Thenecessity
oftransforminglegalobstaclesintotechnicalandsecuritysolutionscanbespecificallymentioned
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amongthese(Wangetal.,2017).Nowadays,broaddiscussionsareheldfromalegalpointofview
onholdingelectionsandasaresult,itisreckonedthatthesolutionoflegalissuesplaysabridging
rolebetweenthelawandtechnology.

MCDM FoR CANDIDATE SELECTIoN IN E-VoTING

Thevotingisafundamentaltoolfordecision-makinginanyconsensus-basedsocietyanddemocracy
hingesupontheaccurategovernanceofnationwideelections.Atpresent,numerousvotingsystems
areadoptedallovertheworldandeachofthosepossessesspecificadvantagesandproblems.Some
countriesabandonede-votingduetoitsriskynature.Othercountriesdonotaccepttheadvantagesof
e-votingincomparisonwithtraditionalvoting.WiththerapiddevelopmentofInternetstartingfrom
1990’s,morepoliticians,researchersandjournalistshavestartedtoreflectuponwhethere-voting
proposes better solutions for elections or referendum. The governments of European counties,
numerousscientificincentivesofnon-governmentorganizationsatglobalscaleendeavortheuseof
thevotingmethods,thesolutionsbasedonICTapplicationofwhichconstitutethebasisofdemocratic
processes(Zetter,2008;Votingsystem;Trechseletal.,2016;Meserveetal.,2017).Nowadays,the
majorityofcountriessupporte-votingandthegrowingnumberofcountriesreckone-votingsystem
asusefulandpracticallyapplyinelectionprocesses.Moreover,itistobementionedthat,themost
ofeffortsarestillatthestageoftestingandconceptualanalysis.Thebenchmarkpracticeregarding
theapplicationofe-votingsystematglobalscalecanbecharacterizedbythepracticeoftheUSA
(Zetter,2008;Votingsystem;Trechseletal.,2016;).

Atpresent,newvotingtechnologiesarebeingimplementednotonlyinUSA,butalsoinseveral
Europeancountries(Votingsystem;Trechseletal.,2016).Surely,theeffortstoimplemente-voting
systemmentionedaboveresultsinvariousoutcomesindifferentcountries.Forinstance,theanalysis
of e-voting results from elections to European parliament, country parliament elections (2011),
municipalelections(2013)showthat,theinterestfortheimplementationofanewsystemhasbeen
systematicallygrowingandthisisthereasontoconcludethat,citizensconsiderthisvotingmethod
asmorecomfortableandeffective(Zetter,2008;Votingsystem;Trechseletal.,2016;Meserveetal.,
2017).Itistobenotedthat,theratioofInternetvotershasgrownfrom1%in2005to11,4%in2014
(Monaetal.,2013;Musia-Karg,2014;Trechseletal.,2016;McCormack,2016)

Theparticipationofcitizensinpoliticalprocessesandthefacilitationofvotingduringtheadoption
ofimportantdecisions,aswellastheprovisionoftheirdirectparticipationisconsideredasthebasisof
democracy.DespitethewideimplementationofICTinbusiness,variousfieldsofactivity,education,
publicadministrationandgovernmententities,theuseofICTintheprocessofvotingistreatedwith
cautiousnessinmanycountries.Inaddition,oneofthemaincausesofpostponedimplementation
ofadvancedvotingtechnologiesisthepresenceofdifferencesinopinionsandskepticalthinking
regardingInternetvotinginsocieties(Monaetal.,2013;Musial-Karg,2014;McCormack,2016).

Despitetheprogressachievedtowardsbetterdevelopmentofe-votingsystems,thereexistsno
classificationforunderstandingthegeneralcharacteristics,aimsandlimitationsoftheseapproaches.
Hence,theabsenceofcomparativeresearchorinaccuratedeterminationofdirectionsforselecting
appropriate methods for specific requirements canbe shownasmaindrawbacks. In this regard,
thedevelopmentofefficientmethodsandmechanismsofe-votingbytakingintoconsiderationthe
democraticprocessesisatopicalissue.

The ability of e-democracy to overcome the barriers causing the deterrence or limitation
of participation of citizens in direct decision-making is considered as main advantages of the
developmentofeffectivee-votingmechanisms.Fromthispointofview,e-votinggainsanattentionof
governmententities,politicalpartiesandpoliticiansandisdeemedasapowerfultoolforsustaining
democraticprinciples.Theconductedresearchshowsthate-votinghasbecomeoneofthemaintools
ofe-democracybyattainingmoreimportance(Musial-Karg,2014).Inthisregard,thedevelopment
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of e-voting technologies and the studyof implementationopportunitiesofnew technologies are
consideredasimportantresearchtopics.

Theproposedapproachtotheresearchisbasedonthemulti-criteriaevaluationofcandidates,
takingintoaccounttherelationofeachcandidatetoanothercandidate.Assumethat,asaresultof
e-voting,candidateswereelectedtobeappointedtotherelevantposition.Intelligentquotient(IQ),
age,education,workexperience,health,theconvictionandetc.canbeattributedtothecriteriafor
theselectionofcompetencecandidates.Binarymatrixisusedfortheevaluationofcandidatesinthe
study.Theproblemstatementisasfollows:

Let A A A An= ( )1 2
, ,..., becandidatesandC C C Cn= ( )1 2

, ,..., thecriteriaset.

Step 1:Eachcandidateconstructsanevaluationmatrixfortheevaluationofcandidateaccordingto
eachcriterion:
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Step 3:Theoverallopinionof Ak  candidate regardingall candidates isbasedon Cl  criteria is
calculatedasbelow:



International Journal of Public Administration in the Digital Age
Volume 6 • Issue 2 • April-June 2019

42

O ql
k

ik l
i

n

=
=
∑( ) ,
1

k n l m= =1 2 1 2, ,..., ; , ,...,  (4)

Step 4:Theratingof Ai candidateaccordingtoCl criterionisdeterminedwiththefollowingformula:
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Step 6:Severalmethodsareusedforthecalculationofweightsofcriteriaintheliterature(Saaty,
2008;Rotshtein,2009;Zadeh,2016;Alguliyevetal.,2016andothers).Forinstance,averysimple
formulaZadehL.approach(Zadeh,2016),SimpleAdditiveWeighting(Rotshtein,2009;Alguliyev
andetal.,2016),Worst-CaseMethod(Rotshtein,2009),ShannonEntropyMethod(Rotshtein,
2009;Alguliyevetal.,2016),TheAnalyticalHierarchyProcess(Saaty,2008),etc.canbeshown.
Thealternativesandtheratingsofcandidatescanbeevaluatedusingvariousapproached.This
articleemploysZadehL.(Zadeh,2016)methodforcalculatingtheweightsofcriteria.

NUMERICAL EXPERIMENT

Assume that, 5 candidates are presented based on 3 criteria (for example, education (C1), work
experience (C2) and professional competencies (C2)). Based on Formula (1), the evaluation of
candidatesaccordingtoeachcriterionisgiveninTable1-5.

BasedonFormulas(2)and(3),thefinalopinionofcandidate Ak regardingcandidate Aj is
calculatedaccordingtothecriterionCl (incomparisonwithallcandidates)andisgiveninTable6.

Basedonformula(4),theoverallopinionofcandidate Ak regardingallcandidatesiscalculated
basedoncriterionCl andisgiveninTable7.

Theratingofcandidate Ai andtheratingofcandidate Ai iscalculatedbasedonformula(5)and
formula(6),respectivelybasedoncriterionCl andgiveninTable8.
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Table 1. Criteria-based evaluation of candidate A1

 
C1 C2 C3

A1 A2 A3 A4 A5 A1 A2 A3 A4 A5 A1 A2 A3 A4 A5

A1 0 0 1 0 1 0 1 0 1 0 0 0 0 1 1

A2 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1

A3 0 0 0 1 0 1 1 0 0 0 0 1 0 0 0

A4 1 1 0 0 0 0 1 1 0 0 0 1 1 0 0

A5 0 0 1 1 0 1 0 1 1 0 0 0 1 1 0

Table 2. Criteria-based evaluation of candidate A2

 
C1 C2 C3

A1 A2 A3 A4 A5 A1 A2 A3 A4 A5 A1 A2 A3 A4 A5

A1 0 1 0 0 0 0 1 0 1 0 0 1 0 0 1

A2 0 0 1 1 1 0 0 1 0 0 0 0 1 1 1

A3 1 0 0 0 0 1 0 0 1 0 1 0 0 0 0

A4 1 0 1 0 1 0 1 0 0 0 0 0 1 0 0

A5 1 0 0 0 0 1 1 1 1 0 0 0 1 1 0

Table 3. Criteria-based evaluation of candidate A3

 
C1 C2 C3

A1 A2 A3 A4 A5 A1 A2 A3 A4 A5 A1 A2 A3 A4 A5

A1 0 0 0 0 1 0 1 1 1 0 0 1 0 1 0

A2 1 0 1 0 1 0 0 0 0 1 0 0 1 0 0

A3 1 0 0 0 1 0 1 0 1 0 1 0 0 0 0

A4 1 1 1 0 0 0 1 0 0 0 0 1 1 0 1

A5 0 0 0 1 0 1 0 0 1 0 0 1 1 0 0

Table 4. Criteria-based evaluation of candidate A4

 
C1 C2 C3

A1 A2 A3 A4 A5 A1 A2 A3 A4 A5 A1 A2 A3 A4 A5

A1 0 1 0 1 1 0 1 0 0 0 0 0 0 1 1

A2 0 0 1 0 0 0 0 1 1 0 1 0 0 0 0

A3 1 0 0 1 1 1 0 0 0 1 0 1 0 0 1

A4 0 1 0 0 0 1 0 1 0 1 0 1 1 0 1

A5 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0
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According to Zadeh (2016) approach, if we take the weights of criteria as w1 = 0.6 (high
importance(H)),w2=0.3(mediumimportance(M))andw3=0.1(lowimportance(L))according
to their importance, that is, R H R M R L RwSUM = ⋅ + ⋅ + ⋅0 6 0 3 0 1

1 2 3
. ( ) . ( ) . ( ) , then, the rating of

candidatesisgiveninTable9accordingtoFormula(7).
The resultscanbe improvedbyemploying fuzzyhybridapproach for thecalculationof the

weightsofcriteria(Lin,2010;Changetal.,2013;Sakthivel&Ilangkumaran,2015).

Table 5. Criteria-based evaluation of candidate A5

 
C1 C2 C3

A1 A2 A3 A4 A5 A1 A2 A3 A4 A5 A1 A2 A3 A4 A5

A1 0 1 0 0 0 0 1 0 0 1 0 0 1 0 1

A2 0 0 0 1 1 0 0 0 0 1 1 0 0 1 1

A3 1 1 0 0 0 0 1 0 0 1 0 1 0 0 0

A4 1 0 0 0 0 1 1 0 0 0 1 1 1 0 1

A5 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0

Table 6. Final opinion of candidates based on 3 criteria

 Q1 Q2 Q3

A1 2 1 1 3 1 2 2 3 1 2 2 2 2 2 2

A2 2 3 3 1 2 1 1 1 2 1 2 3 1 1 3

A3 1 1 2 3 2 2 2 2 2 2 1 1 1 2 1

A4 2 3 3 1 1 2 1 1 3 2 2 1 3 3 4

A5 2 1 1 2 3 3 4 2 2 1 2 2 2 1 1

Table 7. Criteria-based opinion of each candidate (final opinion)

O1 9 9 10 10 9

O2 10 10 9 10 8

O3 9 9 9 9 11

Table 8. Rating of candidates based on each criterion

R1 R2 R3 Rsum Rating Rating No. Candidate

8 10 10 28 3 1 A4

11 6 10 27 4 2 A5

9 10 6 25 5 3 A1

10 9 13 32 1 4 A2

9 12 8 29 2 5 A3
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Ingeneral,theeffectivenessofe-democracymechanismsisdirectlydependingonhumanresources,
andtheparticipationofqualified,personnelwithcompetenciesingovernanceisanimportantissuefor
government.Fromthispointofview,theproposedapproachallowsselectingacandidatewithcompetencies
basedonthecriteriasetoutinthee-votingprocessandmakingmoreeffectivedecisions.Inpractice,inthe
proposedmodelcanbeuseddifferentevaluationscaleformulti-criteriaselectionofcandidatesine-voting
process.Withimplementingtheproposedmodelcancreatetoolsforenablestoselectacandidatewith
morerelevantcompetencieswithintheframeworkofcertaincriteriaamongthecandidates.

CoNCLUSIoN

E-votingisoneofthemaintoolsofe-democracy.Resultsoftheresearchhaveshownthatthereisa
growinginteresttowardstheimplementationofnewformsofcitizenparticipationsuchase-votingon
aglobalscaleandEuropeancountries.Thisissubstantiatedbypilotprojectsproposedbynumerous
countries supporting the ideaof e-voting inparliaments in theworldpractice.Thepaper explores
thee-governmentmaturitymodelsandinvestigatesapproaches,toolsandmechanismsregardingthe
formationofe-democracyasthelateststageofe-governmentdevelopment.Resultsoftheresearchshow
that,e-votinggraduallygainsmoreimportanceandbecomesoneofthemaintoolsofe-democracy.

The selectionof qualifiedpersonnel at thegovernments’ level and their appointment to the
responsiblepositionsareimportantissuesineconomicandpoliticalprocessesandglobalizationinthe
world.Candidateselectionisunderstoodasaprocessinwhichaparticularpositionisselectedbythe
bestcandidatesforthevacancy.Notethat,theeffectivegovernmentfunctioningisdirectlydepending
onhumanresources,andtheparticipationofqualified,personnelwithcompetenciesingovernanceis
anissueofnationalimportance.Fromthispointofview,thecandidates’selectionwiththeappropriate
competenciesintheappointmentoftheelectedcandidatestoadministrativepositionsasaresultof
e-voting,whichcriteriaandfactorsthatshouldbeconsideredintheselectionprocessisreferredto
topicalissues.ThepaperconsiderstheapplicationofMCDMforthecandidates’selectionine-voting.

Theapproachproposedinthepaperisbasedoncandidateevaluationgiventherelationofeachcandidate
towardsanothercandidate.TheratingofcandidatesiscalculatedbasedonMCDMandcandidatesareselected
basedontheimportanceofcriteria.Theproposedapproachenablestoselectacandidatewithmorerelevant
competencieswithintheframeworkofselectedcriteria.Inthenumericalexperiment,fivecandidatesselected
onthreecriteria(education,workexperience,andprofessionalcompetencies)areevaluatedandcandidates
arerankedaccordingtotheimportanceofthecriteria.Theproposedmodelallowsselectionofcandidatewith
competenciesbasedonthecriteriasetoutinthee-votingprocessandmakingmoreeffectivedecisions.Future
studieswillexaminetheapplicationofafuzzyMCDMforthecandidates’selectionintheelectionprocess.

ACKNowLEDGMENT

ThisworkwassupportedbytheScienceDevelopmentFoundationunderthePresidentoftheRepublic
ofAzerbaijan-GrantNºEİF-KETPL-2-2015-1(25)-56/05/1

Table 9. Rating of candidates according to importance of criteria

RwSUM Rating Rating No. Candidate

8,8 5 1 A4

9,4 3 2 A5

9 4 3 A2

10 1 4 A3

9,8 2 5 A1
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