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ABSTRACT

Theidentificationofissuesthatthepubliccaresaboutine-governmentcanhelpgovernmentagencies
improvethequalityofservicesandincreasecitizensatisfaction.Inthisenvironment,citizensatisfaction
canbeprovidedbyfindinghotspotservicesthatthepublicandspecificregionsareinterestedin.For
thispurpose,amethodforthedetectionofhotspotservices,citizensatisfactionfromtheseservices,
andtheinterestsoftheregionsine-governmenthasbeenproposed.Inthismethod,thenumberofuses
fromservicesandtheservicesatisfactionratinghasbeencalculatedusingthesatisfactionscoregiven
tothem,thesystemhasbeenevaluatedandthefieldsofthecommoninterestsofregionstoservices
havebeendefined.Themethodhasbeenevaluatedinthepractice.Inaddition,wegaveinformation
aboutcitizensatisfactionine-governmentenvironment,andpresentedareviewoftherelatedwork.
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1. INTRoDUCTIoN

Today,thenumberofforums,blogs,andmicroblogsisincreasingeveryday.Usingthesesources,
citizens can express their opinions on certain issues. One of such platforms is e-government.
E-government is characterized through the integration of e-democracy, services and resources.
E-governmentportalisconsideredtobeoneofthemostimportantchannelsfortheprovisionofpublic
servicesandgovernment-citizeninteractions.Thisportalcontainsnumerousvaluableinformation
resourcesprovidedbystateagencies.Usingtheseresources,itispossibleoperativelyandintimeto
determinethemainissuesintheinterestofthesociety.Itcanbedetectedbyusingthetime,thenumber
ofrequests,andalsothecommentsonaparticularservice.Inliterature,theinformationthatpeople
aremoreinterestediniscalledhotspotinformation.Weshouldnotethatthehotspotcanbenotonly
informationbutalsocertainevents,forums,cities,diseases,business,andsoon.Forexample,by
detectinghotspotsofdiseases,wecanidentifydiseasesthatmostpeoplesuffer,andbythemeansof
thehotspotsofevents,themostcommonoccurrencesofparticularevents(firesetc.)andtheirreasons
canbedefined.Moreover,thereisalsotheconceptofhotspotinformationasmentionedabove,which
hasgainedpopularityinrecentyears(Wangetal.,2015;Li&Wu,2010).

Detectinghotspotinformationinonlineenvironmenthasseveralbenefitsandtheyarementioned
asfollows(Wang,2013):
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• Itcanhelptheusermaketherightdecisionaboutcertaincommoditiesandservicesatany
periodoftime;

• Determiningthedirectionofpublicinterestinsocietyandconductingittothemanagementin
ordertoassisttherelatedunits(organizations/structures)oftheGovernmentcanprovidethe
Internetuserswitha“healthy”orientation.

Currently,thereexistsanumberofproblemsrelatedtothedetectionofhotspotinformation.
As the number of web pages increases, it becomes difficult to cluster them. This requires
extendedinvestigations.

Taking into account the importance of the problem, in the paper, we propose a method to
determinethehotspotservicesandthecitizensatisfactionofthoseserviceswithinthee-government.
In thismethod, thenumberofusages fromservices and the service satisfaction ratinghasbeen
calculatedusingthesatisfactionscoregiventothem,thesystemhasbeenevaluatedandthefieldsof
thecommoninterestsofregionstoserviceshavebeendefined.Thepaperisstructuredasfollows.
Second2includesareviewoftherelatedwork.Section3presentsinformationonprovidingcitizen
satisfactionine-governmentenvironment.TheproposedmethodisgiveninSection4.Experiment
andresultsareprovidedinSection5.Section6concludesourpaper.

2. RELATED woRK

Today,theInternethasbecomeoneofthesignificantplatformswherepeoplereceiveandsharetheir
knowledge.Inthemeantime,popularityofe-governmentsystemsindifferentareasofadministration
increases,andtherefore,thereisanemerginginterestinbothacademiaandgovernmentsectorsto
evaluatethedifferentimpactsofthesesystems(Córdoba-Pachón,2015;Noto,2015;Anthopoulos&
Sirakoulis,2015).Bytheuseofthisenvironment,itispossibletoidentifyissuesthatmostpeopleare
concernedabout,theiropinionsoncertainservices,hotspotinformation,andsoon.Thedetermination
ofhotspotinformationontheInternetisoneoftheactualproblems.Anumberofstudieshavebeen
carriedoutinthisdirection.Someofthesestudieshavebeenanalyzedbelow.

Theauthorsofthepaper(Mingetal.,2018)successfullyappliedtheD&Minformationsystem
success model (DeLone & McLean, 2003) to develop an e-service quality model and explored
the impactofservicequalityoncitizensatisfaction inChina.Theresearchshowed that thedata
adequately fit themeasurementmodel and structuralmodel.Ya (2009)proposed the system for
automaticassignmentofhotspoteventsontheInternetforacertainperiodoftime.Thelwalletal.
(2011)analyzedTwitterplatformandstudiedthereasonsforcertainconflictsbetweenthepeople.
ChaovalitandZhou(2005)showedintheirpreviousworkthatonlinereviewsprovideconsumerswith
importantinformationabouttheproductandtheyproposedastatistical-basedapproach.LiandWu
(2010)proposedtwomachinelearningmethods,K-meansandSVMforpredictionofonlinehotspot
forums.Inthepaper,K-meanshasbeenusedtoobtainaclusteringviewforallforumswithinthe
windowoftimeandforumsthatareclosertotheclustercenterhavebeenusedashotspotforums.
SVMwasusedtopredicthotspotforumsforthecurrentwindowsoftime,usingtheinformationfrom
thepreviouswindow.Thelwalletal.(2010)offeredasemanticapproachtopredicthotspotforums.
Inthepaper,K-meansandSVMclassificationmethodsfortheclusteringanalysisoftheforumsare
combinedaftermeasuringtheemotionalpolarityofthetext.Themethodtodeterminecityhotspots
hasbeenproposedbyQinetal.(2017).Inthispapercityhotspotshaveacceptedtheareaswhere
residentsvisitfrequently,andlargetrafficflowexist.Todeterminecityhotspots,taxitrajectorydata
wasused,andthedatafield-basedclusteranalysistechniquewasapplied.Theareawithanumber
oftrajectorypointsisacceptedasthehotspot,andthethintrajectoryareaisdefinedastheareawith
alowerpotential.TheworkofGhahramaniandHon(2018)wereconductedtodetectthespatial
distributionofmobilephones.Here,thedistributionwascalculatedusingtheKernelDensitymethod,
theneighborlistofspatialobjectswascreated,andvariousautocorrelationtestshavebeenconducted
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toevaluatethespatialdependencerelatedwiththevariabilityofinterests.Hotspotshavealsobeen
definedusingseveralfeaturesofmobiletowers.AnapproachtodetecthotspotsusingTwitterdata
hasbeenproposedbyStojanovskietal.(2016).Inthispapertheadvantagesanddisadvantagesof
variousclusteringalgorithms(hierarchicalagglomerativeclusteringandDBSCAN)werediscussed,
andtheapproachwassuggestedusingsentimentanalysistodeterminetheattitudesofuserstocertain
socialhotspots.AnapproachbyViljamaa(2003)recoversthehotspotsofaframeworkbyusingthe
sourcecodeoftheinputframeworkandasetofavailableexampleapplications.Inthispaper,they
usedconceptanalysisforuncoveringhotspotsoftheframework.Thelimitationofthisapproachis
thatapplyingconceptanalysistotheentireinputsourcecodecanresultinahugepatternthatisnot
usefulinpractice.Toaddresstheprecedingproblem,theirapproachsuggestsselectingonlythose
programelementsthatarerelevanttothehotspothathand.Therefore,theirapproachrequiresthe
userstohavesomeinitialknowledgeofthestructureandhotspotsoftheframeworkunderanalysis
(Thummalapenta&Xie,2008).Ramadhanetal.(2017)implementedtwoclassificationalgorithms
indataminingwhichareC5.0andRandomForestinordertogeneratemodelforsequencehotspot
predictiononhotspotdatasetsinSumateraislandin2014and2015.Inthispaper,theyshowedthat
decisiontreemodelofC5.0providesthebestaccuracyinpredictioncomparedtorule-basedmodel
ofC5.0andRandomForestmodel.Themajorproblemofthismethodisthatmodelsforhotspot
sequenceshavenotbeenverified.Chuetal.(2014)proposedthemodeltomonitormicroblogemerging
outbreakswhichextendsatime-seriesformofsusceptible-infectious-recovered(SIR).Thelimitation
ofthismethodisoflittleuseinidentifyingactualhottopics.TopicmodelnamedLabeledLDAhas
beenproposedbyRamageetal.(2009)thatconstrainLDAbydefiningaone-to-onecorrespondence
betweenLDAslatenttopicsandtags.Thelimitationoftheirworkisthateachdocumentcontainsone
ormoretags.Whileinfact,notallmessagesinmicroblogscontainhashtags.

As seen, a number of researches have been conducted to detect hotspots in different areas.
However,researchshowsthatverylittleresearchhasbeendonetodetecthotspotinformation.So
thattherapidgrowthofinformationanddatacomplicatestheiranalyses,createscertaindifficulties
indetectinghotspotsfromthisinformation.As,howtoimprovetheeffectivenessandefficiencyof
analysisofthemassinformation,processingaswellastheaccuracyandefficiencyoftheanalysis
ofinternetpublicopinionhotspotsremainsahotspotforcurrentresearch.Takingthisintoaccount
inthisstudy,weproposedthemethodtodetecthotspotinformationandwithhelpingittodetectthe
problemsthatpublicconcerned.Thedetailedinformationaboutthemethodhasbeengiveninthe
fourthsection.

3. CITIZEN SATISFACTIoN FRoM E-GoVERNMENT SERVICES

Governmentagenciesrecognizetheimportanceofwebtechnologiesanddoalotforthecitizens
tobenefitfromtheseservices.E-governmentisoneoftheprojectsimplementedforthispurpose.
E-governmentisconsideredthemostprogressiveIT-servicesandthepropermethodforusingonline
programsinworldcountries(Jaeger&Thompson,2003;Daniels,2001).

Problemssuchassecurity,accessibility,reliability,confidentiality,andcivilservicesqualityare
importantintheparadigmofanye-government.Therapidevolutionofthee-governmentaroundthe
world,especiallyinAsia,isrelatedtoanumberofconvenientadvantages.Theseincludealow-cost
infrastructure,bettergovernmentperformance,flexibility,transparency,responsibility,awiderange
ofonlineservices,andsoon.Datatransportationviae-mediaisoneofthekeycomponentsofthe
e-governmentstrategy.However,itisnotenoughtoprovideusersonlywithinformationbutalsoto
implementcitizensatisfactionfromgovernmentservicesisoneofthekeyproblems(Harigunaetal.,
2019;Mahmood,2019;Bernhardetal.,2018).

Citizensatisfactionismeantas“asetoffeelingsandattitudestowardanumberoffactorsaffecting
thisorthatsituation”.Evaluationofcitizensatisfactionintheinformationsystemallowsestimating
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theweaknessesandstrengthsofthesystemfromtheuserpointofview.Inaddition,users’satisfaction
meanshowusersevaluatetheinformationsysteminsteadofthetechnicalqualityofthesystem.

Evaluating the level of e-government services, the state can effectively perform debt to its
citizens(Gupta&Jana,2003;Alshehri,2016).Thedeterminationofusersatisfactionasaparameter
tomeasuretheeffectivenessofe-governmenthasanumberofreasons.Thefirstisthatsocialmedia
ispromisingandpopularamongusers.Thus,inthecontextofsocialmedia,thecharacteristicof
socializationandhumanintegrationshouldbedefinedadequatelybyusersatisfaction.Secondly,
user satisfactionaims for theadoptionand implementationofe-government.Consequently,user
satisfactionevaluationreveals thepurposeofe-governmentprojects.Thirdly, IT isgenerallynot
consideredsuccessful if it isnotusedrightlybysystemusers.Byevaluatingusersatisfaction, it
ispossibletodeterminehowthesystemisacceptedamongusers.Fourthly,developingtheuseof
e-governmentbyprovidingcitizensatisfactioncanleadtoareductioningovernmentprocessesand
operationscosts.Fifthly,acompleteevaluationoftheprojectcanbeperformedthroughtheselection
ofcitizensatisfactionintheevaluationofinformationsystemeffectiveness(Chatfield&AlAnazi,
2013;Farhan&Sanderson,2010).

Main indicators of citizen satisfaction in the e-government portal are described inFigure1
(Maliketal.,2016).

Thee-governmentportalabilitytoprovidecitizensinformationneedsaffectstheusersviewto
theportal,theirreconsiderationanddeterminationofsatisfactiondegree.So,evaluationofcitizen
satisfactioncanhelptoidentifytheportal’sorauser’sfailureanddeveloptheportalandincrease
thenumberofportalusers(Caroline,2014;Danila&Abdullah,2014).Themajorityoftheresearch
focusesonthetechnicaldesign,servicequalityorproposedevaluationmethodsofe-government
portals.Weneedtoconductresearchontheinvestigationofthee-governmentportalsuccessfrom
theuserpointofview.

4. METHoD FoR DETERMINATIoN oF CITIZEN 
SATISFACTIoN FRoM E-GoVERNMENT SERVICES

Inrecentyears,e-governmenthasbecomeapopularandcommonformofsocialmediabecauseit’s
convenientandsimpleutilise.Thepeoplewhousethisplatformareincreasingdaybyday.Here,it
ispossibletodeterminetheinterestsofthepeople,theirsatisfactionandageneraloverviewofthe
regionsone-services.

Figure 1. Key indicators of citizen satisfaction in e-government
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Itisknownthatthee-governmentportalisoneofthemainchannelsofdeliveryofpublicservices
andstate-citizenrelations.Thisportalcontainsnumerousandrichinformationresourcesprovidedby
stateagencies.Byutilizingtheseresources,itispossibletoidentifythemostcommonproblemsthat
peopleface,whatservicestheyneedforandwhatissuesareimportantintheregions.Bydefiningthe
problemsintime,thegovernmentcanmaketherightdecisionsandsatisfycitizens.Becausethemain
purposeofthestateistoensurecitizenssatisfaction,toraisetheirlivingstandardsandtoovercome
theirbasicconcerns.Thenumberofservicesprovidedbystateagenciesonthee-governmentportal
isincreasingdaybyday.Itispossibletoincreasetheefficiencyofpublicservicesbyidentifying
hotspotsamongtheseservices(Twizeyimana&Andersson,2019).

Thispaperproposesamethodtodeterminethecitizensatisfactionfromtheservicesprovidedby
stateagenciesinthee-governmentenvironment,thehotspotsbetweentheservicesandtodetermine
whichregionsareassociatedaroundthesehotspots.Weshouldnotethatsomeproblemscanbesolved
here(Wang,2013;Aliguliyev&Niftaliyeva,2016):

• Ranking state agencies (using the number of clicks on some information, according to the
averagetimespent);

• Determinationofhotspotinformation;
• Classificationofregionsaccordingtotheinterests;
• Determinationofhotspotsandregionscollectedaroundthem;
• Theevaluationofthecitizensandtheregiontheybelongto,etc.accordingtothecomments.

Comprehensiveinformationabouttheproposedmethodisgivenbelow.
Let,thenumberofservicesproposedbye-governmentportalism andthenumberofcitizens

usingtheseservicesisn .Let’spointthemas EG EG EG
m1 2

, , ,…( ) and U U U
n1 2

, , ,…( ) .Weshould
notethateachservicecanbeevaluatedwithinacertainperiodoftime.Thenumberofcitizensusing
theservicesandtheirsatisfactionscorecanbeusedforthispurpose.Intheproposedmethodwewill
firstestablishaserviceusagevectorforeachuserwithinaspecificT -timeperiodtodeterminethe
satisfactiondegreeofcitizensforeachserviceandtofindhotspotservices.Equality(1)isusedfor
thispurpose:

U u u u i n
i i i im
= …{ } = …

1 2
1 2, , , , , , ,  (1)

where,u i n j m
ij
� , , , ,� , , ,= … = …( )1 2 1 2 representstheusageof i thusertothe j th–servise.Note

that,hereeveryelementu
ij

isatwo-dimensionalvector:

u u u
ij ij ij
= ( ), ,

,
1 2

 (2)

where, u
ij,1

denotesthenumberofusagesfromthe j  -thservicebythe i -thuser,and u
ij,2

isthe
satisfactionelementfromtheservice.Itshouldbenotedtwovariantsarepossiblehere:1)Anumber
ofserviceusageisnottakenintoaccount;2)Anumberofserviceusageistakenintoaccount.

Inthefirstvariant,anumberofserviceusageisnottakenintoaccount.Itmeansthatthenumber
ofusagesfromtheserviceisnotconsidered,weonlytakeintoaccountiftheyusetheserviceornot.
Ifthecitizenhasusedtheservice,itisevaluatedby1,ifnotthenby0:

ifthe i -theuserhasused j -thservice,
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 (3)

otherwise
Thescale[1.5]isrecommendedtoevaluatethedegreeofcitizenssatisfactionfromservices:

u
ij,2
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normal

good

very good

 (4)

Let’s note that if the user has not used the service, then the service vector is accepted as
u
ij
= ( )0 0, .
Considering(2),wecanpresentacitizensusagematrixfromservicesinthefollowingway:

U
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Wecansumupthesimilarelementsofthesevectorsontherowsafterestablishingofeachusers’
vectorwithinservices.Thiscanhelpustodeterminehowmuchthecitizensareinneedofevery
serviceandtheirsatisfactionfromtheseservices.Inthiscase,eache-serviceEG j m

j
� , , ,= …( )1 2 

canbeexpressedintheformoftwo-dimensionalvectors:

EG u u u u u
j

i
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ij
i

n

ij
i

n

ij j j
= =












=

= = =
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1 1

1
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22
1 2( ) = …���������� , , ,j m  (6)

where,thefirstelementofthevectoru
j,1

-isthetotalnumberofusagesfromthe j -thservice,
andthesecondelementu

j,2
isthetotalsatisfactiondegreefromit.Byusing(6),wecanestimate

theaveragesatisfactiondegreefromthe j  -thservice.Forthispurpose,weproposetousethe
followingequation:

EG
u

uj
savg j

j

= ,

,

2

1

 (7)

where,EG
j
savg representstheaveragesatisfactiondegreefromthe j -thservice.Ifwemakeranking

accordingtoEG
j
savg (indescendingorder),wewillobtaincitizensatisfactionratingfromservices.
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Thesecondvariantweconsiderthenumberofserviceusage.Itmeansthatthesamecitizenmay
usetheserviceseveraltimesandregularlyevaluatetheservicewithdifferentsatisfactionscores.In
thiscase,theaveragesatisfactionratingofe-serviceswillbeperformedinthefollowingway.

Consideringthenumberofusagesfromtheservice,wecanpresenttheusagevectoras
thefollowing:

u u u N u N
ij ij ij ij

k

N

ij
k

ij

ij

= ( ) =











=

=
∑, , ,

, ,
1 2

1
2

,,
,
u
ij 2
£( )  (8)

whereN
ij

isthenumberofusagesof i -thuserfromthe j -thservice,u
ij
k
,2

isthesatisfactionscore
usingin k -thtime,andu

ij,2
Σ isthetotalsatisfactionscoregivenby i -thusertothe j -thservice.

Using(8),wealsocandeterminetheaveragesatisfactiondegreeofthe i -thuserfrom j -thservice:

u
u

Nij
savg ij

ij

= ,2
Σ

 (9)

Then,theMatrix(5)isrepresentedasfollows:
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Accordingtoit,wecanexpress(6)asfollows:

EG u N u N u
j

i

n
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i

n

ij
i

n
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= =












=
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1 1 1
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Consideringthenumberofusagesasin(11),wecandeterminetheaveragesatisfactiondegree
fromeachservice:

EG
u

Nj
savg j

j

= ,2
Σ

 (12)

WewillgetcitizenssatisfactionratingfromservicesifweconductarankingaccordingtoEG
j
savg .

Wecanalsofindtheaveragesatisfactiondegreeofeachuserfromallservices:

u
m

u
i
savg

j

m

ij
savg=

=
∑

1

1

 (13)
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whereu
i
savg denotesthesatisfactiondegreeofthe i -thuserfromallservices.

Inthiscase,theaveragesatisfactiondegreeofallusersfrome-servicesisexpressedasfollows:

U
n

usavg

i

n

i
savg=

=
∑

1

1

 (14)

where,Usavg defines theaveragesatisfactiondegreeofusers frome-services.Through (14), the
e-systemisevaluatedentirely.Whenwesayane-system,wemeane-governmentplatform.

Wecanalsoconductaregionalevaluationofeachservice.Accordingly,wecandeterminewhich
regionsaremoreusingtheservicesanddotheysatisfyfromthem.u

ij
savg canbeusedforthispurpose.

So,ifweconductarankingaccordingto u
ij
savg ,wewillgettheuserssatisfactionratingfrom j -th

service. After ranking, we can divide the rating table into three sections according to (4):
U U U
j j j
− +( ) ( )not satisfied satisfied, ,0 (verysatisfied).HereU

j
− isausergroupwhichsatisfaction

scoresfrom j -thserviceisin[1,2],U
j
0 isin[2,4),U

j
+ isin[4,5]interval.

Afterthedeterminationoftheusergroups,wewilllookthroughtheintersectionofthesegroups
withinservices:

U U

U U

U U

j

j

j

− −

+ +

=

=

=

∩

∩

∩

0 0  (15)

whereU − isdissatisfied,U 0 issatisfied,U + isverysatisfiedusersgroupfromallservices.Wecan
associateacitizentotheregionwhouseseachservice.ConsideringthateachuserhastheirownIP
address,itispossibletodetermineautomaticallywhichregionsthedissatisfiedandsatisfiedcitizens
belong to according to the Equation (15). Possibly, these citizens are gathered in one region or
distributedovertheregions.

Wecanalsodeterminethecommoninterestoftheregions.So,weareabletodeterminethe
hotspotservicesfortheregionsbydefiningtheservicesthateachregionusesandtheratingofthese
services.Forthispurpose,wedivide U U U

n1 2
, , ,…( ) usersintoregionsthroughIPasmentioned

above.Byusing(8),theservicesusedbyeachuser(region)aredefined.Rankingtheservicesrequested
bytheusersfromthesameregion(indecreasingorder),wewillobtainusageratingoftheservice.
Basedonthisrating,servicesmostcommonlyaddressedbyusersfromthesameregionareidentified.
E-serviceinterestsoftheregionsareautomaticallyassignedfromhere.

Asseen,theproposedmethodidentifiestheregionssatisfiedwiththeservices,includingthe
services are inneed. It is important indevelopingcitizen satisfaction in the regions and raising
confidenceinthestate.Thus,thegovernmentcanprovidecitizenssatisfactionbydefiningproblems
intimeandmakingtheappropriatedecisions.

5. EXPERIMENT AND RESULTS

ToevaluatetheproposedmethodthecalculationswereperformedintheMatlab2018.
Let,thescorespresentedthenumberofusagesfrome-servicesinacertaintimeintervalandthe

satisfactiondegreewiththeseservicesisdescribedinTable1.
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ThefirstnumberofeachvectorgiveninTable1isthetotalnumberofeachuser’susagesfrom
theservice,andthesecondoneisthetotalsatisfactionscoregiventoit.Notethattheregionsthat
theusersbelongtoaredescribedinTable2.

UsingTable1,theaveragesatisfactionscoresofeachservicegivenbyeachuserarecalculated
viatheEquation(9).TheresultsofthecalculationsaregiveninTable3.

Then,tofindthesatisfactionratingofservices,theaveragesatisfactionscoresofallusersfrom
theserviceswerecalculatedbytheEquation(12).So,thetotalnumberofusagesfromeachservice

Table 1. Number of usages from services and their total scores

Users
E-Services

EG1 EG2 EG3 EG4 EG5

U1 (41,82) (33,44) (22,80) (38,76) (17,34)

U2 (46,153) (1,4) (19,69) (13,43) (42,112)

U3 (6,16) (43,129) (39,104) (25,100) (29,106)

U4 (46,107) (47,156) (40,106) (35,128) (28,56)

U5 (32,64) (34,124) (9,30) (45,45) (46,214)

U6 (4,13) (38,152) (24,64) (48,80) (14,46)

U7 (14,56) (37,86) (22,58) (27,90) (38,126)

U8 (27,108) (20,40) (32,96) (7,32) (38,139)

U9 (48,192) (33,88) (36,72) (7,11) (19,76)

U10 (49,130) (8,32) (38,126) (13,43) (28,46)

U11 (8,24) (36,96) (14,46) (42,98) (3,11)

U12 (49,98) (1,3) (34,90) (12,32) (2,7)

U13 (48,160) (14,28) (33,132) (41,123) (27,117)

U14 (24,88) (2,7) (8,26) (12,32) (39,78)

U15 (40,146) (4,5) (6,20) (47,125) (47,141)

U16 (7,21) (41,41) (25,91) (17,39) (6,8)

U17 (21,56) (35,105) (48,112) (10,40) (29,106)

U18 (46,168) (16,32) (17,45) (12,32) (23,69)

U19 (40,53) (48,144) (29,87) (31,103) (0,0)

U20 (48,112) (1,2) (11,25) (24,56) (17,45)

Table 2. Distribution of users by the regions

Regions Users

R1 U2, U5, U7, U14, U15

R2 U1, U9, U19, U20

R3 U8, U11, U12

R4 U3, U4, U10, U13

R5 U6, U16, U17, U18
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andthetotalsatisfactionratinggiventothemwereused.Theresultsofthecalculationsaregiven
inTable4.

AsseeninTable4,theaveragesatisfactionscoregiventoservicesisclosetoeachone.Using
thesevalues,wecanfindthesatisfactionratingforservices(Figure2).

Then,thetotalsatisfactiondegreefromallservicesbyeachuserwascalculated:

u
i
savg =[2.19393.38643.19772.79052.92652.97383.12203.44592.84762.98392.9905

2.76283.33333.01672.77862.25353.13102.79322.12952.3173]

Table 3. Average satisfaction score of each user from services

Users EG1 EG2 EG3 EG4 EG5

U1 2.0000 1.3333 3.6364 2.0000 2.0000

U2 3.3261 4.0000 3.6316 3.3077 2.6667

U3 2.6667 3.0000 2.6667 4.0000 3.6552

U4 2.3261 3.3191 2.6500 3.6571 2.0000

U5 2.0000 3.6471 3.3333 1.0000 4.6522

U6 3.2500 4.0000 2.6667 1.6667 3.2857

U7 4.0000 2.3243 2.6364 3.3333 3.3158

U8 4.0000 2.0000 3.0000 4.5714 3.6579

U9 4.0000 2.6667 2.0000 1.5714 4.0000

U10 2.6531 4.0000 3.3158 3.3077 1.6429

U11 3.0000 2.6667 3.2857 2.3333 3.6667

U12 2.0000 3.0000 2.6471 2.6667 3.5000

U13 3.3333 2.0000 4.0000 3.0000 4.3333

U14 3.6667 3.5000 3.2500 2.6667 2.0000

U15 3.6500 1.2500 3.3333 2.6596 3.0000

U16 3.0000 1.0000 3.6400 2.2941 1.3333

U17 2.6667 3.0000 2.3333 4.0000 3.6552

U18 3.6522 2.0000 2.6471 2.6667 3.0000

U19 1.3250 3.0000 3.0000 2.3333 0

U20 2.3333 2.0000 2.2727 5.0000 2.6471

Table 4. Average satisfaction scores given to each service by all users

E-Services Number of Requests Total Score Average Satisfaction 
Score

EG1 644 1847 2.8680

EG2 492 1318 2.6789

EG3 506 1479 2.9229

EG4 506 1328 2.6245

EG5 492 1537 3.1240
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ThecalculationsresultsareillustratedinFigure3.
Then,usingthesecalculations,thee-systemwasgenerallyevaluated:

Usavg = + +…+( ) =1

20
2 1939 3 3864 2 3173 2 8687* . . . . 

Thesystem’sperformancecanbeconsidered“satisfying”becauseoftheUsavg = 2 8687. total
satisfactiondegreefromthesystembeingin[2,4)interval.

Tofindtheusergroupssatisfiedanddissatisfiedfromallservices,Table3wasusedtoconduct
aranking.Basedonthisranking,dissatisfied,satisfiedandmoresatisfiedusergroupswereidentified
accordingtothescoregivenbythem(Table5).

Lookingthroughtheintersectionoftheseserviceswithinallservices,thereexist,satisfiedusers,
whiletherearenodissatisfiedormoresatisfiedusersfromalltheservicesasseeninTable5.So,
u u u u u
4 11 12 14 18
, , , ,{ } aretheusersthatmoresatisfiedwithallservices.Lookingattheregionsthat

theusersbelongtoinTable2,wewillobservethesatisfactionof R R R R
1 3 4 5
, , ,{ } regionsfromall

theservices.
Table1hasbeenusedtoidentifytheinterestoftheregions.Thus,hotspotservicesfortheregions

havebeendefinedbyrankingafterdeterminingtheservicesfrequentlyusedbytheusersfromthe
sameregion.Notethat theU.num indicates thenumberofusagesin thetable.Whenwesaythe
requestnumberwemeanthemaximumnumberofusersrequesttoeachservice.Theresultsofthese
calculationsaredescribedinTable6.

Figure 2. E-services satisfaction rating
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Figure 3. Users rating

Table 5. Satisfaction of user groups within services

EG1 EG2 EG3 EG4 EG5

Dissatisfied U19

U1
U15
U16

-
U5
U6
U9

U10
U16
U19

Satisfied

U1
U2
U3
U4
U5
U6
U10
U11
U12
U13
U14
U15
U16
U17
U18
U20

U2
U3
U4
U5
U7
U8
U9
U11
U12
U13
U14
U17
U18
U20

U1
U2
U3
U4
U5
U6
U7
U8
U9
U10
U11
U12
U14
U15
U16
U17
U18
U19
U20

U1
U2
U4
U7
U10
U11
U12
U14
U15
U16
U18
U19

U1
U2
U3
U4
U6
U7
U8
U9
U11
U12
U14
U15
U17
U18
U20

Moresatisfied
U7
U8
U9

U2
U6
U10

U13

U3
U8
U17
U20

U5
U9
U13
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Thus,theservicesatisfactionrating,theusertotalsatisfactionratingfromallservices,onlythe
regionssatisfiedanddissatisfiedfromallservices,theinterestoftheseregions,andthee-system
wasgenerallyevaluated.

Asaresultoftheexperiment,thesatisfactiondegreeof20usersfrom5regionswithin5services,
alsoacommoninterestoftheseregionshasbeendefined.Thecalculationresultsshowedthatthe
e-servicessatisfactionratingwasclosetoeachone.However,thedifferencesinusersatisfactionrating
forallserviceshavebeendefined.Theoverallperformanceofthesystem,i.e.thetotalsatisfaction
degreefromthesystem,isconsidered“satisfying”.Itwasdiscoveredthattherewerenotdissatisfied
ormoresatisfieduserswithallservices.However,weobservedthesatisfiedusersanddetermined
thattheyweredistributedover4regions.Finally,hotspotservicesforregionswereidentified.

6. CoNCLUSIoN

Atpresent,oneoftheimportanttasksofe-governmentistoprovidecitizensatisfaction.Forthis
purpose,governmentimplementsanumberofpolicies.Buttheproblemisnotstillresolved.Citizen
satisfactioncouldbeensuredbyinvolvingcitizensinthedecision-makingprocess.Citizenscould
beinvolvedinthedecision-makingprocessbydefininghotspotinformationine-government.Using
hotspotinformation,agenciescouldexpandtheparticipationofpeopleinthedecision-makingprocess.
Asaresultofthediscoveryofhotspotinformationthatisofpublicinterestinthee-government,
thestatemayprovidemoretargetedinformationandservicestothepublic.Consideringthese,in
thepaperamethodwasproposedtodeterminethesatisfactiondegreeofcitizensfromservicesin
thee-government,toidentifyhotspotsamongthemandautomaticallytodetecttheinterestofthe
regions.Satisfactionratingsofe-servicesanduserhavebeenidentifiedbytheproposedmethod.
Forthispurpose,thenumberofusagesfromtheservicesandsatisfactionscoreswereused.Then,
thesatisfiedanddissatisfiedregionswereidentifiedandageneraloverviewoftheregionsaboutthe
serviceswasdescribed.

Themaingoalofthismethodisasfollows:

• Toincreasethecitizensatisfactionfromtheservicesthroughthefeedbackmechanism;
• Detectionofhotspotservices;
• Identifyareasofinterestofregionsine-government;
• Classificationofpublicservicesthroughthecitizensatisfactiondegree;
• Improvee-governance,ande-governmentsystem.

However,giventhelimitedcapacity,thisresearchisstillrelativelyshallow.Inthismethod,it
isassumedthatthereisanevaluationscaleinthesystem.Nevertheless,howwillthesystemwork
ifthereisnoevaluationscaleinthesystem?Tosolvethisproblem,theaccuracyofthemethodcan

Table 6. Hotspot services for regions

Services
Region 1 Region 2 Region 3 Region 4 Region 5

U.num Rank U.num Rank U.num Rank U.num Rank U.num Rank

EG1 46 3 48 1 49 1 49 1 46 3

EG2 37 4 48 2 36 4 47 2 41 4

EG3 22 5 36 4 34 5 40 4 48 1

EG4 47 2 38 3 42 2 41 3 48 2

EG5 47 1 19 5 38 3 29 5 29 5
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be improvedbyusing thecapabilitiesprovidedby textmining technologies.Thus, if thesystem
doesnothaveanevaluationscale,theusercanexpresshis/heropinioninthetext.Usersatisfaction
couldbedeterminedthroughtheanalyzingofthesetextsusingthetextminingtechnologies.These
arethedirectionsofourfutureresearches.Wewillusemorefactorsinourfutureworktoevaluate
usersatisfactionandcompareitwithothermethods.And,besides,wewilldevelopmoreefficient
algorithmsrelatedtohotspotinformation.
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