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2GOXpLYDQMH WHPHOMHQR QD SRGDFLPD QRYD MH SDUDC
ALURNRP VSHNWUX GRPHQD 3ROLWLND L SUHGYLYDQMH LV
LQWHUHYV J1QDQVWYHQH L VWUXNQARUDMHGCYDLEMHP SUHBIQIRG
DQDOLWLNH L DOJRULWDPD VWURMQRJ XpHQMD 2YDM UDG
GRSULQRVD X WRM GRPHQL 7UDGLFLRQDOQR QDMpHAauD L
bile su uzorkovane ankete kojmaH SRVWDYOMDMX SDAaOMLYR LJUDYHQD S
uzorcima populacije. No, takav pristup ima i visoku cijenu: velika ulaganja vremena, truda i
QRYDFD ]D LVWUDALYDpH NRML GL]DMQLUDMX LVWUDALYDQ|
koji dobrovoljno daju odgovore. Problem anketa je iskrenost ispitanika, kao i sam uzorak.
I1DGDOMH QL] SURJQR]D LVKRGD L]JERUD X IDGQMH YULMHPI
je znatno poljuljalo povjerenje u takve vrste prognoza. Nedavno sélp@#dernativa takvom
SULVWXSX V SRWHQFLMDORP ]D GRSXQX LOL pDN SRWSHX
LVWUDALYDQMD NRMD EL VPDQMLOD WURANRYH ]D LVWUDa
LVWUDALYDpL VX SRpHOL NRULVANGRRHIRGHRONHW GRNKIZRKV N B B
SRWHQFLMDO L]JUDJLWR YHOLN V RE]JLURP QD pLQMHQLFX G
VWUDQNH X NDPSDQMDPD NRULVWH GUXdWYHQH PUHaH 2
DOJRULWPH VWURMFRPXIHMD @QDVERGNRULVQLND GUXaw
UD]YRM SUHGLNWLYQLK PRGHOD LVKRGD L]JERUD *ODYQL M
L SRX]GDQRVW V PRGHOLPD GRELYHQLP WUDGLFLRQDOQLP
seprovodiQD IUDQFXVNLP ORNDOQLP LIERULPD =D L]J]JUDGX SUHC(
UD]OLpLWD SULVWXSD VWURMQRP XpHQMX SULVWXS WHPH
PUHAaH SULVWXS WHPHOMHQ QD LQIRUPD#&p.tehheljeD @aJRULWD
VOLPpQRVWL-(ODMROLAWKPVXVMHGD L SULVWXS WHPHOMHQ
NODVLILNDWRU 8 HYDOXDFLML L XVSRUHGEL PRGHOD uH
QDMHILNDVQLML ]D SUHGYLYD QR\MGHD WDIKBG G UX]EWR Y B QW HAPUHHDA
'RELYDQMH MHGQDNR XpLQNRYLWLK SUHGLNWLYQLK PRGHC
GDMH 1QDpDMDQ ]1QDQVWYHQL L VWUXpQL GRSULQRV LVWUD



ABSTRACT

Datadriven decisioamaking is a new param for solving various problems in a broad
spectrum of domains. Politics and predicting the outcome of political elections is no exception,
and interest is growing for both, scientific and professional communities in applying and
exploiting the advantages data analytics and machine learning algorithms. This paper strives
to make several scientific and professional contributions in the domains. Traditionally, the most
common approach to measure public opinion are sampling surveys that ask carefidlgt defin
questions to precisely selected samples of the population. However, such an approach has a
high price: large investments of time, effort and money for researchers who design the survey,
who collect the data, and the respondents who answers. The profilersurveys is the
honesty of the respondents, as well as the sample. Furthermore, a number of elections outcomes
forecasts recently differed from the final results, which shaken confidence in these kinds of
forecasting. An alternative to such an approhak recently emerged with the potential to
complement it or even to completely replace previously used research methods that would
reduce costs faesearchers and removed the effort for respondgnisingsocial media dat.

In the domain of political@ampaigns, this potential is extremely large considering the fact that
practically all political candidates and political parties use social networks in their campaigns.
The research conducted here applies machine learning algoothdaga fronsocial netvork
FacebookX VH U 'V DdeVelopy r¥dictivé Riodels of election outconidain goalof the
researclisto compare their accuracy and reliability with models obtained by tradifortc

opinion polls. The research is conducted on French locai@iscFour different approaches

to machine learningire usedto develop predictive modelan approach based @mrors
(artificial neural network algorithm), informatidmased approacluécisiontree algorithm), a
similarity-based approach {kearestneichbourg and an approach based probabilities

(Naive Bayes classifier). The evaluation and comparison of the models will deténeibest
machine learnin@lgorithmfor predicting election outcomes based on social datavork
Facebook. Obtaining equgkffective predictive models while being faster and simgdeess

to data provides a significant scientific and professional contribution to research in this area.
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2GOXpLYDQMH WHPHOMHQR QD SRGDFLPD QRYD MH SDUDC
ALURNRP VSHNWUX GRPHQD 3ROLWLND L SUHGYLYDQMH LV
LQWHUHY JQDQVWYHQH L VWUXpQH ]DMHG Qfi padatkbvn8 UL P M H C
DQDOLWLNH L DOJRULWDPD VWURMQRJ XpHQMD 2YDM UDG
GRSULQRVD X WRM GRPHQL 7UDGLFLRQDOQR QDMpHAauD L
ELOH VX X]JRUNRYDQH DQNHWHRNRMDpB QMH SSLRAWDACCWYED 9 D MKL$
uzorcima populacije. No, takav pristup ima i visoku cijenu: velika ulaganja vremena, truda i
QRYDFD ]D LVWUDALYDpH NRML GL]DMQLUDMX LVWUDALYDQ|
koji dobrovoljno daju dgovore. Problem anketa je iskrenost ispitanika, kao i sam uzorak.
I1DGDOMH QL] SURJQR]D LVKRGD L]JERUD X IDGQMH YULMHPI
je znatno poljuljalo povjerenje u takve vrste prognoza. Nedavno se pojavila alternativa takvom
SULVWXSX V SRWHQFLMDORP ]D GRSXQX LOL pDN SRWSHX
LVWUDALYDQMD NRMD EL VPDQMLOD WURANRYH ]D LVWUDa
LVWUDALYDpPpL VX SRpHOL NRULVWLWL SRG ik, GUeXaWYHQ
SRWHQFLMDO L]JUD]JLWR YHOLN V RE]JLURP QD pLQMHQLFX G
VWUDQNH X NDPSDQMDPD NRULVWH GUXaWYHQH PUHaH
2YGMH SURYHGHQR LVWUDALYDQMH SULPMHQMXMH DOJRUL
korisQLND GUXaAWYHQH PUH&H )DFHERRN ]D UD]JYRM SUHGLN)
LVWUDALYDQMD VX L XWYUGLWL NROLND MH SUHGLNWLY (
JDFHERRN L XVSRUHGLWL MH V GUXJLP YUV\d@ePds LVWUD
QDM]IQDpDMQLML SUHGLNWRUL LVKRGD L]JERUD LLL XW)
SRGDWDND GUXaA&WYHQH PUHAH )DFHERRN LY XWYUGLWL |
QDMWRpPQLMH SUHGLNWLYQH PRGHOH levitdeR Gefinirare SD O Q LK |
VOMHGHUH KLSRWH]H LVWUDALYDQMD

+ 7RPQRVW SUHGLNWLYQLK PRGHOD UD]YLMHQLK QD SRGDH
)DEHERRN YHiUD MH RG PRGHOD WHPHOMHQLK QD DQNHWDP
+ 3ULVWXS VWURMQRP XpH QM Xijapie@Kkiv@dvihdaeleoD oStialtd H AF L C
SULVWXSD VWURMQRP XpHQMX

3RVWDYOMHQD VX L GYD LVWUDALYDpPND SLWDQMD

, 3 .RMH VX YDULMDEOH QDM]QDpDMQLML SUHGLNWRUL LVK



, 3 8 NRMRM MH PMHUL WHPSRUDOQD NRPSRQHQDWD SRGCLC
predikciji ishoda izbora?

+LSRWH]H LVWUDALYDQMD UH VH WHVWLUDWL QD QDpLQ ND
VH SULPMHQRP pHWLUL DOJRULWPD VWURMQRJ XpHQMD
BHUIRUPDQVH WLK P R Grezai@tinaispiRvdriaGalwig inHijevijel pikuplienih

sa stranica francuskih medija koji su radili predizborna ispitivanja javnog mnijenja. Za
WHVWLUDQMH KLSRWH]H NRULVWH VH WHVWRYL NRML QH .
koja za podatke prteete od francuskih medija nije poznata. Hipoteza H2 provjerava se
SULPMHQRP PMHUH JUH&NH L WHVWLUDQMHP UD]JOLND X
DOJRULWPLPD .DNR EL VH RGJRYRULOR QD LVWUDALYD}
osjetljivosti nad azvijenim modelima kako bi se utvrdilo kako promjena vrijednosti ulaznih
YDULMDEOL XWMHpH QD YULMHGQRVWL L]OD]JQH YDULMDEO
LIERUD $QDOL]D RVMHWOMLYRVWL MHGDQ MHaRKakBULVW X S
EL VH RGJRYRULOR QD LVWUDALYDpNR SLWDQMH ,3 UD]YL'
UDJ]GREOMD NDPSDQMH L XVSRUHGLW UH VH QMLKRYL UH]XC

,VWUDALYDQMH SUDWL N'RUIHWRIGRORILYMHRNWRMIBE5,B83VDVWR
fa]D MH UD]XPLMHYDQMH SUREOHPD NRMD MH XNOMXpLYDO
SODQD WH GHILQLUDQMH WLMHND LVWUDALYDQMD 'UXJD IL
RYH IDJH MH SULNXSOMDQMH SRGDWAISDRYRRPIOPWMERHRSLVL
LVWUDALYDQMD NRMLP UH VH RVWYDULWL FLOMHYL UDGD
GUXaWYHQH PUHaH )DFHERRN L WR SRGDFL VD VWUDQL
JUDQFXVNRM JRGLQH 'UXaWwy ab@ain RiklddadDsupbskjghaR RN M
SUHWKRGQLK LVWUDALYDQMD NRMD WYUGH GD SROLWLpNH
GUXaWYHQD PUH&aD V QDMYHULP EURMHP NRULVQLND 11
generacijama tzv. Milenijalaca i generaciji X (dddG GR JRGLQH )DFHERRN
NRULAWHQL L]YRU SROLWLpPpNLK YLMHVWL 8 )UDQFXVNRM
VWDQRYQLAWYD NRULVWL GUXAaWYHQX PUHaxX )DFHERRN |
GUXaAaWYHQH PUHaH 2 d@d&rs e mpiviFad E ReBENtDImM Galovima koji su
LVWUDALYDQMH SURYRGLOL VDPR QD 7ZLWWHUX D X VPM
SRWUHEX ]D XNOMXpPLYDQMHP GUXJLK GUXAWYHQLK PUHAD
NRULVWLW (UH VHna g&zhiomib aRkeldd | X OWD W L

Podaci su prikupljani naokalnim izborima u Francuskoj, 2020. gddQH 8NOMWpPpHQL VX
IUDQFXVNL JUDGRYL V YLAH RG . 'RWDWXQID ANWIHMNR XQ ONMIX pQ



bio je da barem dva kandidata u tom gradu inotjorene stranice/profild?odaci su kreirani

RG VWUDQH DXWRUD UDGD SRMH G &tida Qanéid&drtd KhdrimB,Q MH P
u lipnju 2020. godine., PH L SUH]LPH NDQGLGDWD QMLK X JUDGRY
stranicaizbornogpovjerenstva6 Y DNL NDQGLGDW MH SUHWUDALYDQ QD G
ciliem pronalaska stranial profila. Kod kandidata koji su imali otvorene stranice ili profile,
SUHJOHGDYDQ MH NDWWNIRVDIAUDMM XL MHGQX RGYNEMHGHI
fotografija, poveznica, videostatus.=D VYDNL VDGUADM HNVWUDKLUDQ MH
na stranici/profilu, broju ikecov&/ DGUADMD EURMX NRPHQWDUD VDGUADMI
,QLFLMDOQR MH X LVWUD alL ¥ D HaraNl& dtiXdsel@ Raktiviio&t U L M D E O
kandidata i reakcije pratitelja stranice na aktivhost kandidixige, varijable koje se odnose na

VSRO NDQGLGDWD L SULS Bit&aqecRI¥dNa MeEr@aGariaila®predkivheN Lp N R
modele: rezulit na izborimanjeren postotkom glasova kandidata na izboriAtabuti su se
SUDWLOL X WUL YUHPHQVND SHULRGD L QD SRpHWNX ND|
GDQ NDPSDQMH )UDQFXVNL ORNDOQL L]JERUL mpinjgieUabDQL
]DSRpHOD 3UYL VNXS SRGDWDND RGQRVLR VH QD D
(od 02.03. do 06.03.), drugi skup podataka na aktivnosti kandidata u sredini kampanje (07.03.

GR WH WUHUOL VNXS SRGDWDQHINRD3.@®IANMNIDB)P |[DYUAHWDN NI

Nakon prikupljanja podataka, sastavni dio ove faze je: definiranje varijabli i tipova varijabli.
SWULEXWL NRML U0H VH X]JLPDWL X RE]JLU VX JUDG L L]OD]¢
likeovastranice, broj fotografija, broj statusa (tekst), broj poveznica, broj videa, broj kreiranih
GRJDYDMD EURM GLMHOMHQMD IRWRJUDILMD EURM GLMH
dijelienja videa, brojikeova fotografija, brojlikeova statusa,broj likeova poveznica, broj
likeovavidea, broj komentara fotografije, broj komentara statusa, broj komentara poveznica,
EURM NRPHQWDUD YLGHD YULMHPH REMDYH =D SRWUHEH
varijable tako da se sve varijable koe BReGQRVH QD DNWLYQRVW QD GUXaw)\
EURMHP ELUDpPpD X JUDGKWIXQDRMEBLMIEVDMXPD HNVSRQHQ
vrijednosti koju karakterizira velika vjerojatnost pojave manjih vrijednosti, a mala vjerojatnost

pojave velkih iLMHGQRVWL .DUDNWHULVWLND MH WDNYLK GLVW
VUHGLQH YHUH RG YULRHEQRVFWMVRRBLDPQQROL]RP MH XWY
povezanostiL |[PHY X YDXUQMIDIEMOQX L YLVRNX SRYH]D QKendlsije YULMHG
riznad 0.7) imaju varijable koje se odnose@d MHOMHQMH ODMNDQMH L NRPHC
VDGUODMIDMHUD OLQHDUQD SRYH]DQRVW GWWHIOME& D MCH GRPB
EURM OLNHRBRBRYGFRDQRO/MD MH S R ] Ha\sLp¥r@sibom &ERYARGRN D FHOMID



UDVWH L EURM GLMHOMHDaD jeGrRali iopmé@ativiiih RoEfERMIE R

korelacije

7UHUD ID]D &5,63 '0 VWDQGDUGD MH SULSUHPD SRGDWDNI
izvora dostupnih podataka, ovdje sliedLautHQMH SRGDWDND WUDQVIRUPDF
atributa. & LOM MH SULSUHPH SRGDWDND R ptaviiddeWdnjePr& D W NH
DNWLYQRVW ELOD M Hden@i¢kahy LV X N\BWjerésiD 0aRMVG ) @rimeDjenih
DOJRULWDPD VWURMQRXURMHVOWMD B M B 8HANKHY XVMHGD MDNF
ekstremne vrijednosti. Interkvatrisu koU LAWHQL |]D LGHQWLILNDFLMX VWU
9ULMHGQRVW MH R]QDpHQD NDR VWUALOR DNR Rv#ti@ DOD]L Q
LOL LOQWHUNYDUWLO@OL LDQ@MGE RV YW WHL OIY IDWMWIDOH VX QF
Postupkom umetanja podataka umjesto vrijednosti koje nedostaju provedemaujacija.

7LPH VX SULGMHOMLYDQH YULMHGQRVWL QD EH®DRY D/ PMWHIM
vrijednosti zamijenjene su srednjim vrijednostima varijallioO M H G H it RrigpierNe

podataka bila jgnormalizacija podatak&®rovedena je normalizacija s dva aspek@ao su
SRGDFL QRUPDOL]JLUDQL V RE]L UgraBu.@bgigalh& wijeHrlokt Bvpiz X SR M
varijable je podijeljena s brojere LUD pD X J kP @GlXosJiriddgdvkoraku provedena

je min-max normalizacija kojom surijednostiatributasvedene na skalu od 0 ddaktivnosti
selekcijeatributa odabransu samo relevanimatributi koji predstavljaju ulaze u modelelJ

RYRP VH LVWUWALYDQWMNUNSULYWXS NRML UDGL UDQJLUDC
podskup varijabli temeljem mjere vrednovanja. Kao mjera vrednovahjg,U L & Releff M H
DOJRULWDP 6XNODGQR WRPH Y D WHold BeFoOrios® 1t Beapkel W Q R J
GUXWYHJHAH )DFHERRN VX RGDEUDQH WH U Hk@anhrgUHGVW I
OLNHRYD VWUDQLFH %URM GRJDYyDMD %URM OLNHRYD VW
likeova fotografija, Broj likeova poveznica, Broj status® G D W Q R i 3uNa@ildhtiiX §pbll Q

strankakandidata.

YHWYUWD ID]D M KordkRr@oHelranjeD @ Mpkbveden nad pripremljenim i
normaliziranim podacima&odaci podijeljeni na skup za treniranje i skup za testiranje modela.
SUHGLNWLYQL PRGHOL LVKRGD L]JERUD LJUDGLW UH VH SU
XpHQMD L VWURMQR XpHQMH WHPHOMHQR QD LQIRUPDFL!
XpHQMH WHPHOMHQR QI PUEMNQRVYK VX BW®ARGLY R XAHQMH WHI
YMHURMDWQRVWL DOJRULWDP QDLYQL %D\HVRY NODVLILN
DOJRULWDP XPMHWQH QHXURQVNH PUHAaH SULPMHQRP V°
razvijeni su prediktivni modeli na skipYLPD SRGDWDND SULNXSOMHQLK X L



periodima. U tom je koraku provedenaoptimizacija hiperparametara svakog pojedinog
DOJRULWPD NDNR EL VH VSULMHpPLOD SUHWUHQLUDQRVW

prediktivni modeli.

Nakonizrade modela slijedi faza evaluacije modé{ad evaluacie modela rezultate treba
vrednovati u kontekstu ciljeva postavljenih u prvoj fazsklbpu ove faze radi se vrednovanije

temeljem definiranih metrika kvalitete modelkkao metoda validacije korisé se unakrsna

validacija sk-preklapanja (englk-fold cross validation 7HPHOMHP PMHUD WRpPpQRY\
kroz RASE) i pouzdanosti modela (mjerena kroz RSquare) komparirali su se modeli kako bi

se utvrdilo koji od njih daje najbolju predikcijiModel dobLYHQ QHXURQVNRP PUHa
QDMEROMH SDUDPHWUH NYDOLWHWH GDMH QDWRPQLMX S
'LR R E M Daév veAu@dtabalazi se u tipovima podataka. Ulazatributi VX YHULQRP
QXPHULPNL NROQWLQOQXLUDDMMQWALIPEXWLMIOBBGROYWLWPD SRX]C(
GRELYHQL VX QDLYQLP %D\HVRYLP NODVLILNDWRURP 2EI
povezati s karakteristikama skupa podataka na kojem je model razvijen. Naivni Bayesov
klasifikator radi s kategorijskimvarig@gODPD WH MH QXaQD WUDQVIRUPDFLM
kategorijski. 7THPHOMHP RYLK UH]XOWDWD Tedtirahj¢id hipdidde ¥ KLSRV
XWentjgGD QH SRVWRML VWDWLVWLPpND ]QDpDMQD UD]JOLND X
modelimatentHOMHQLP QD SRGDFLPD GUXaA&WYHQH PUHAH )DFHER
PUHAH X RGQRVX QD SUHGL]ERUQD LVSLWLYDQMD MDYQRJ
QD SRGDFLPD GUXaWYHQH PUHAaH LPDMX YHUX WRPQRVW R
razZlILND QLMH VW D W swhw/uspdiddbpe @kbivhivirgpBeh dobivenh algoritmima
VWURMQRJ XpHaBEWH G LUEBRUQWD WIQNHWLUDQMD NRULAWHQL
za ispitivanje javnog mnijenja, IFOP koji se odnose na 6 gradové, Rgon, Marselille,
5HQQHV 1DQWHV L %YRUGHDX[ WH VX WLPH XNOMXpHQL SR
Temeljem ovih rezultattG MHORPERWR WHKXMHL.KLSRWH]D +

8 VYUKX RGIJRYDUDQMD QD 4 avakdin»a triskdijeNb 8ok W Q MK DO LQ L
vremenska periodaazvijen je prediktivni model primjenom algoritma umjetne neuronske

PUHaH NRML VH SRND]DR QDMER O NMdbRcakfja EektvaHs@atRtikuV N X S X
Friedman testarezultati testaSRND]XMX GD QHP®PD yDWDQHLVWUMDIPMNNH QL
]QDpDMQRVWL RG LIPHyX SUHGLNWLYQLK PRGHOD GR

razdoblju.



8 VYUKX RGIJRYDUDQMD QD LVWUDALYDpNR SLWDQMH ,3 SL
prediktivna modelaRezultati QD MPQMDPLMLK SUHGLNWRUD UH]XOWDWD [
GRELYHQD SULPMHQRP pHWLUL UD]OLpLWLK SULVWXSD
konzistentnost modela. Ukupan bliggova VW UDQLFH NDQGLGDWD QDM]QDpDN
pHWLUL PRIkEOQEDSR¥UHRMFD GUXJL MH QDM]QDpDMQLML SUF
PRGHOD %URM VWDWXVD WUHUOL MH QDMMDpL SUHGLNWRU
modela.

S3RVOMHGQMD &aHVvwbD ID]D &5,63 'O PHWRGRORJbk&oda MH NRU
zadnja faza odnosi na ekstrakciju znanfRELYHQL SUHGLNWLYQL PRGHOL °
SODQLUDQMH L XSUDYOMDQMH NDPSDQMDPD WH NDR WDNY
kroz profiirane IDMYDAaQLML UH]XOWDWL RYRJ LVWUDALYDQMD SU
GUXaWYHQLK PHGLMD NDR LQGLNDWRUD ]D SUHGYLYDQMH

XPLQNRYLWL SULVWXS XSUDYOMDHKIM® \8 R ED ALABUEBX ¥\ Y M C
UD]XPLMHYDQMX QDpLQD QD NRML GUXAWYHQH PUHAH SUH]
PRaAH GMHORYDWL QD ELUDpPpNR RWb M BtkiRen8 khkoNeRapSdlLXa W Y H Q L
broj Facebook pratitelja jako dobar prediktor izbornihiehb 'UXJR MH XWYUYyHQR GL
NRML NDQGLGDWL SODVLUDMX SXWHP GUXaWYHQLK PHGLM
GLMHOH X RGUHYHQRM PMHBLREQIGURMDWRUQLYHRGY URERR
SRYH]JLYDQMHP QD GUXAWYHRXOMVBWHAIBORWHRF¥LMDOQR YRG!
SROLWLpNLP NDPSDQMDPD 1DUDYQR NRULVQLFL GUXawy
PQRJH NDQGLGDWH QH VDPR QMLKRYRJ SUHIHULUDQRJ ND

tijelima na koje nemajpravo glasa. Stoga i broj pratitelja nije jedinstven indikator.

=QDQVWYHQL GRSULQRV UDGD VDGUADQ MH X VOMHGHUHP
PRGHOLPD WHPHOMHQLP QD SRGDFLPD LVSLWLYDQMD MD
razvijeniievaOXLUDQL SUHGLNWLYQL PRGHOL LVKRGD L]JERUD W
SULNXSOMHQLK QD IUDQFXVNLP ORNDOQLP L]JERULPD LL
GUXaWYHQH PUHAH )DFHERRN LY UD]JYLMHQH VPMHUQLFF
nD SRGDFLPD GUXawYHQLK PHGLMD

BWUXPQL GRSULQRV UDGD RJOHGD VH X VOMHGHGHP L S
LJERUD LL VPDQMHQR YULMHPH L WURANRYL SURFHVD LVK
PUHAH )DFHERRN QD WD]LQL ORNDOQLK L]JER



'RELYDQMH MHGQDNR XPLONRYLWLK SUHGLNWLYQLK PRGHC
GDMH ]QDpDMDQ ]QDQVWYHQL L VWUXpQL GRSULQRV LVWUL

SBULOLNRP LQWHUSUHWDFLMH UH]XOWDWD WUHEDaELWL R
LVWUD&EO.WRMDDY GUXJH VWUDQH RWYDUDMX VPMHUQLFH ]I
SURYHGHQR QD X]JRUNX MHGQH GUADYH 5HSXEOLNH )UDQF:
to za lokalnu viast 6 Y D N D, &b dsDakibzborijmau VYRMH VSHFLILPpQRVWL NRI!I
X RE]JLU SULOLNRP SURYRYHQMD LVWUDALYDQMD 8 EXGXu
WHVWLUDWL L X GUXJLP RNUXAaHQMLPD L QD GUXJLP GUADY
do problemamnalog uzorka. Naime, skupu podataka je relativno mali broj instanci. Da bi se
GRELOL NYDOLWHWQL PRGHOL X GL]EBuN®3elVelMadip, &bjay D QM D
dobro radi s malim brojem instanci. U interpretaciji rezultata treba uzeti u obzir da se podaci
odnosH QD VSHFLILPQR YULMHPH SRpPpHWDN R&XMND EDa
virusa COVID L ORFNGRZQD NRML MH VOLMHGLR X GUXJRM SRQC

8 DQDOL]L SRGDWDND NRULAWHQD VX pHWLUL DOJRULWPD
dostupLK DOJRULWDPD ,DNR RGDEUDQL DOJRULWPL SUHGVW
PRGHOD SRVWRML MR& QL] DOJRULWDPD NRML EL VH PRJOI

./1-8y1( 5,-(y, DOJRULWPL VWURMQRJ XpHQMD GUXAWYHQD F
umetQH QHXURQVNH PUH&H SUHGLNWLYQL PRGHOL SUHGL]E



EXTENDED ABSTRACT

Datadriven decisioamaking is a new paradigm for solving various problems in a broad
spectrum of domains. Politics and predicting the outcome of political elsedsiolm exception,

and interest is growing for both, scientific and professional communities in applying and
exploiting the advantages of data analytics and machine learning algorithms. This paper strives
to make several scientific and professional contidms in the domains. Traditionally, the most
common approach to measure public opinion are sampling surveys that ask carefully defined
questions to precisely selected samples of the population. However, such an approach has a
high price: large investmesof time, effortand money for researchers who design the survey,

who collect the data, and the respondents who answer. The problem with surveys is the honesty
of the respondents, as well as the sample. Furthermore, a number of election outcomes forecast
recently differed from the final results, whidias shaken confidence in these kinds of
forecasting. An alternative to such an approach has recently emerged with the potential to
complement it or even to completely replace previously used research séhladdvould

reduce costs for researchers and remove the effort for respondents by using social media data.
In the domain of political campaigns, this potential is extremely laegauseractically all

political candidates and political parties use daw@works in their campaigns. The research
conducted here applies machine learning algorittordata from social network Facebook

userVctivity to develop predictive models of election outcomes.

The objectives of the research are: (i) to determingotbdictive power of models based on

the Facebook social network and compare it with other types of research, (i) to determine
which variables are the most significant predictors of the election outcomes, (iii) to determine
the significance of the temporabmponent of the Facebook social network data, (iv) to
determine which of the four machine learning algorithms provide the most accurate predictive
models of local election outcomes. Accordingly, the following research hypotheses were
defined:

H1: The acaracy of predictive models developed on the activity ddithhe social network

Facebook users is higher than models based on surveys.

H2: The errotbased machine learning approach develops more accurate predictive models than

the other three machine learg approaches.

Two research questions were set up:



IP1: Which variables are the most significant predictors of the election outcome?

IP2: To what extent is the temporal component of Facebook social network data important in

predicting election outcomes?

The research hypotheses will be tested as follows. Hypotheses H1 will be tested by applying
four machine learning algorithms to develop predictive models of election outcomes. The
performance of these models will be compared with the results of publiowpiails collected

from French media sites that conducted@lextion polls. To test the hypothesisstatistical
significance test is used thatefmot assume a specific data distribution, which is unknown

for data taken from the French media. HypokhéR is tested by applying the error measure

and testing the differences in the accuracy of the models obtained by different algofihms.
answer the research question IP1, a sensitivity analysis is carried out on the developed models
to determine how #hchange in the value of the input variables affects the values of the output
variable. Thus, the predictors of the election outcomes are determined. Sensitivity analysis is
one of the approaches to the explainability of machine learning models. In ordeswer
research question IP2, predictive models are developed on the data of three campaign periods

and their results are compared.

The research follows the steps and activities of the CRIBPmethodology, which consists

of six phases. The first stagethe understanding of the problem, which includes setting up the
research objectives and the development of the plan, as well as the definition of the research
flow. The second phase is data understanding. The focus of this phase is data collection and
initial data descriptionTo conduct empirical research that will achieve the goals of the paper
and test the hypotheses, data is collected from the social network Facebook, namely: data from
the pages of the candidates in the local elections in France2id. dbe social network
Facebook was chosérilowing the suggestions of previous research, which claim that political
campaigns are increasingly "running away" to Facebook because it is the social network with
the largest number of users. Furthermore, aeteshows that for generations of Millennials

and Generation X (ages 18 to 51), Facebook is the most used source of political news. In
France, which is explored here, the largest part of the population uses the social network,
Facebook, and that is 70% thie population of those who use social networks. The choice of
Facebook was additionally motivated by recent works that conducted the research only on

Twitter, and the guidelines for future research stated the need to include other social networks.



In addtion to the datdrom the social network Facebook, data on the results cEleion

polls are also used.

The data was collected on local elections in France in 2020. All French cities with more than
100 000 inhabitants are included (41 of them). Anitaatthl condition for the city's inclusion

was that at least two candidates in that city had open pages/profiles. The data was created by
the author of the paper by individually downloading data from the pages of the candidates in
the elections in June 202The names and surnames of the candidates (225 of them) in the
cities were taken from the official website of the electoral commission. Each candidate was
searched on the social network Facebtmkind pages or profiles. For candidates who had
pages omprofiles open, each piece of content was reviewed and categorized into one of the
following categories: event, photo, link, video, and status. For each content, information on the
number of contents on the page/profile, the number of content likes, theenwmcontent
comments and the number of content shares was extracted. Initially, 25 variables were
included in the research: 24 input variables, they refer to: the candidate's activity and the
reactions of page followers to the candidate's activity, war@ables related to the candidate's
gender and the candidate's political party affiliation. One output variable for the predictive
models: the election result measured by the candidate's vote percentage in the election. The
attributes were monitored ihrtee time periods: (i) at the beginning of the campaign, (ii) in the
middle of the campaign and (iii) on the last day of the campaign. The French local elections
were held on March 15, 2020. The official campaign started on March 2, 2020. The first set of
data related to the activities at the very beginning of the campaign (from 02.03 to 06.03), the
second set of data to the activities of the candidates in the middle of the campaign (07.03 to
11.03), and the third set of data to the very end of the cam(dd3 to 14.03) ). After data
collection, an integral part of this phase is: defining variables and types of variables. Attributes
that will be taken into account are city and voter turnout in the city, party, total number of page
likes, number of photosiumber of statuses (text), number of links, number of videos, number

of created events, number of photo shares, number of status shares, number of link shares,
number of video shares, number of photo likes, number of status likes, number of link likes,
number of video likes, number of photo comments, number of status comments, number of
link comments, number of video comments, post time. For modeling purposes, new, synthetic
variables are created so that all variables related to social network acwviywaied by the
number of voters in the city where they vote. Most variables have an exponential distribution

of values, characterized by a high probability of occurrence of smaller values, and a low



probability of occurrence of large values. A charasterof such distributions is that the values

of the arithmetic mean are higher than the values of the median. Correlation analysis revealed
a series of linear relationships between variables. A significant and high correlation (correlation
coefficient valie r above 0.7) has variables related to sharing, liking commenting on a

certain type of content: the highest linear correlation was found between the vaniailesr

of event sharing and number of event likes. The correlation is positive, whichtesl that

with the increase in event likes, the number of event shares also increases, and vice versa. There

is an extremely small number of negative correlation coefficients.

The third phase of the CRISP DM standard is data preparation. After previderstifying

the sources of available data, data cleaning, attribute transforpaatattribute selection are
applied here. The goal of data preparation is to clean the data and select attributes for modeling.
The first activity was the identificatiorf the outliers. Outliers were identified because some

of the applied machine learning algorithms (artificial neural networkggtest neighbors) are

very sensitive to extreme values. Interquartiles were used to identify outliers as follows. A
value is meked as an outlier if it is at least 1.5 interquagileelow the first quartile or 1.5
interquartilés above the third quartile. Missing values were created by moving the outliers.
Imputation was performed by inserting data instead of missing valuesa3s$igned values to
empty spaces based on the following heuristic: missing values were replaced by the mean
values of the variables. The next step in data preparation was data normalization. Normalization
was performed with two aspects. First, the dateewermalizedconcerninghe number of

voters in each city. The original value of each variable is divided by the number of voters in
the city to which it refers. In the second step,-miax normalization was performed, which
reduced the attribute values & scale from 0 to 1. In the attribute selection activity, only
relevant attributes that represent inputs to the models were selected. In this research, a filter
approach is used, which ranks the variables and selects a certain subset of variablas based o
the evaluation measure. As an evaluation measure, the ReliefF algorithm was used.
Accordingly, 8 variables from the initial set of variables related to the data of the social network
Facebook were selected and will represent the input to the modeénigtaihnumber of page

likes, the number of events, the number of status likes, the number of photos, the number of
links, the number of photo likes, the number like link, status number. Additionally, the gender

and party affiliation attributes of the caddte are included.

The fourth phase is modeling. The modeling step was performed on the prepared and

normalized data. The data is divided into a training set and a model testing set. Predictive



models of election outcomes are developed by applying fquestyof machine learning
algorithms: (i) informatiorbased machine learning (algorithm: decision tree), (ii) simikarity
based machine learning (algorithmng&arest neighbors), (iii) machine learning probability
based learning (algorithm: naive Bayes ckeg)i (iv) errorbased ternary learning (algorithm:
artificial neural networks). By applying each of the four machine learning approaches,
predictive models were developed on data sets collected in different periods. In this step, the
optimization of thehyperparameters of each algorithm was carried out in order to prevent

overtraining of the model and to obtain highality, reliable and accurate predictive models.

After the model development, the model evaluation is carried out. When evaluatingdbk

the results should be evaluated in the context of the goals set up in the first phase. As part of
this phase, evaluation is done based on the defined quality metrics of the modefolkhe k
crossvalidation was used as a validation method. Basedhen measures of accuracy
(measured through RASE) and model reliability (measured through RSquare), the models were
compared to determine which of them gives the best prediction. The model obtained by the
neural network has the best quality parametergiviéss a more accurate prediction and is a
model of the highest level of reliability. Part of the explanation for these results is hidden in
the attribute types. Input attributes are mostly numeric continuous attributes. The models with
the lowest reliabity and accuracy values were obtained by the naive Bayesian classifier. The
explanation of the results can also be related to the characteristics of the data set on which the
model was developed. Naive Bayes classifier works with categorical variables, and
transformation of continuous output into categorical is necessary. Based on these results,
hypothesis H2 is confirmed. By testing hypothesis H1, it was determined that there is no
statistically significant difference in the results obtained by predictivdets based on data

from the social network Facebook and the artificial neural network algorithm compared to pre
election public opinion polls. Models obtained from social network data have higher accuracy
than models obtained from surveys, but this dédfere is not statistically significanTo
comparepredictive models obtained by machine learning algorithms and the results of pre
election polls, data from the French Institute for Public Opinion Research, IFOP, related to 6
cities: Paris, Lyon, MarseilleRennes, Nantes and Bordeaux, were used, thus including data
for a total of 44 candidates in the elections. Based on these results, hypothesis H1 is partially

confirmed.

In order to answer the research question IP2, on each of the three data setse&aiffénent

time periods, a predictive model was developed using an artificial neural network algorithm,



which proved to be the best on the entire data set. The table that tests the statistics of the
Friedman test, shasthat there is no statistically sigicant difference (at the significance level

of 0.01) between the predictive models obtained in the first, seaadadhird periods.

In order to answer research question IP1, a sensitivity analysis was performed on all four
predictive models. The resslbf the most significant predictors of the results of four predictive
models obtained by applying four different approaches to machine learning show the stability
and consistency of the model. The total number of likes on the candidate's page is the most
significant predictor in all four models. The number of link likes is the second most significant
predictor also in all four models. The number of statuses is the third strongest predictor of

election results in two of the four observed models.

The last, &th stage of the CRISP DM methodology is the use of models. In research, this last
phase refers to knowledge extraction. The obtained predictive models serve as a tool for
campaign planning and management and as such serve as an instrument for degsidn su
through profiling. The most important results of this research provide numerous implications
for the use of social media as an indicator for predicting election outcomes, and guidelines can
be given for an effective approach to managing social naat@& The results of the research

also lead to a better understandindnofv social networks present the opinions of voters and
indicate how the voters can be influenced through social networks. First, it was discovered that
the absolute number of Facebofalowers is a very good predictor of election outcomes.
Secondly, it was determined that the content that the candidates put out through social media,
as well as the reactions to the specific content that they share, is to a certain extent an indicator
of the outcome of the election. Given the low costs associated with social networking, these
results potentially lead to cost reductions in political campaigns. Of course, users of a social
network can be friends with or follow many candidates, not just greferred candidate,
including candidates in cities they do not have the right to vote for. Therefore, the number of

followers is not a single indicator.

The scientific contribution of the work is contained in the following: (i) systematization of
knowledge about predictive models based on data from public opinion polls and social
networks, (ii) developed and evaluated predictive models of election outcomes based on social
network data collected in French local elections, (iii) deteepredictive poweof Facebook

social network variables, (iv) developed guidelines for using machine learning algorithms on

social media data.



The professional contribution of the work is reflected in the following: (i) increased
explainability of predicting the election mome, (ii) reduced time and costs of the election
outcome process, (iii) determination of the role of the Facebook social network at the level of
local elections.

Obtaining equally effective predictive models with faster and simpler access to data grovide

a significant scientific and professional contribution to research in this area.

When interpreting the results, one should be careful and take into account several limitations
of the research, which, on the other hand, open directions for future reSdeschsearch was
conducted oasample of one country, the Republic of France, and on one election held, namely
for the local government. Each country, as well as each election, has its specificities that should
be taken into account when conducting egsh. In future research, the resulting models will

be tested in other environments and countries. The question of the inclusion of one country
leads to the problem of a small sample. Namely, there is a relatively small number of instances
in the data setn order to obtain quality models, theckossvalidation method was used in the
research design, which works well with a small number of instances. When interpreting the
results, it should be taken into account that the data refer to a specific tirbegihreing of

March 2020, right at the very beginning of the spread of the C@\@Dirus pandemic and

the lockdown that followed in the second half of March.

Four machine learning algorithms were used in the data analysis, selected from a wide range
of awailable algorithms. Although the selected algorithms represent different approaches to

model development, there are still a number of algorithms that could be applied to the data.
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1. UvOD

1.1, 3UHGPHW LVWUDALYDQMD

SRVOMHG QMLK aktrR@@&tiu yospbidaiskpmd i javnom sektopwolazi kroz digitalnu

WUDQVIRUPDFLMX @i IQN MXNIH QIDFPNSID QRHLAWHQMH QRYLK WF
NDPSDQMDPD MH UH]XOWLUDOR SRMDYRP EURMQLK WUHQGRY
velke NROLPpLQH SRGDWDNBDR @INGDWE RVYMPKRYLK SRWHQFLM
WHKQRORJLMH RPRJXULOD MH SUDUHQMH DNWLYQRVWL D DO.
X VYUKX LGHQWLILNDFLMH ]QDQMD R SRQD&DQMLPD NDQGLG
YDAQ DODW ]D NDQGLGDWH L YRGLWHOMH NDPSDQMD .DR UH]

ne moraju radtiLVNO MXPDGRFLRQDOQLP DQNHWLUDQMHP ELUDDPD
LVKRGD L]JERUD WUDGLFLRQDOQLP DI5@RNCHOWILDUNDDD NG K X 8BALYJHD@ DK

kojima kandidati imaju kreirane straniceusporedba performansi rrOLpLWLK DOJRULWDPD
XpHQMD NRML DQDOL]JLUDMX SRGDWNH GUXAWYHQLK PUHAaD V

UD]JOLPLWLP YUH P HGCMétdnRet SIH2015VGIUPBX VPMHUD LVWUDALYDQ
YDAaQD ]D LVWUDALWL Xm§, & tfaMuSIRsGo @y R VW UDALYDQM

&LOMHYL LVWUDALYIVOQNWDAKYBRWMHISLWDQMD

€

1.2.

&LOMHYL LVWUDALYDQMD VX
XWYUGLWL NROLND MH SUHGLNWLYQD PRU PRGHOD WHP

XVSRUHGLWL MH V GUXJLP YUVWDPD LVWUDALYDQMD

XWYUGLWL NRMH YDULMDEOH VX QDM]QDpDMQLML SUHGLI
utvrditi |]QDpDMQRVW WHPSRUDOQH NRPSRQHQWH SRGDWDND
XWYUGLWL NRMD RG pHWLUL PHWRGH VWURMQRJ XpHQM|

X

lokalnih izbora.



Hipoteze L V \Ivdhja:a

+ 7TRPQRVW SUHGLNWLYQLK PRDG HIONDWUDQRMWHLOQ INKR WDV GIRNED K
J)DFHERRN YHUD MH RG PRGHOD WHPHOMHQLK QD DQNHWDPD
+ BULVWXS VWURMQRP XpHQMX WHPHOMHQ QD SRJUHAFL GI
SULVWXSD VWURMQRP XpHQMX

SRVWDYOMHQD VX L GYD LVWUDALYDpPpND SLWDQMD

IP .RMH VX YDULMDEOH QDM]QDpDMQLML SUHGLNWRUL LVKRC
, 3 8 NRMRM MH PMHUL WHPSRUDOQD NRPSRQHQDWD SRGD\
predikciji ishoda izbora?

+LSRWH]H LVWUDALY D Q Makoiskjedi H3 WLHPVWNHLQIFDR R IBIDLVMMDUFRHZ Q R J X
ubD]YLW UH VH SUHGLNWLYQL PRGHOL LVKRGD L]JERUD 3HUIRU
ispitivanja javnog mnijenja prikupljenih sa stranica taskih medija koji su radili predizborna
ispitivanja javnog mnijenja. Za testiD Q MH KL S R W H JtestaViRkbjiln® Wdtpb'stavija V H
RGUHYHQX GLVWULEXFLMX SRGDWDND NRMD ]D SRGDWNH SU|

+LSRWH]D + SURYMHUD PMWM UiHtH INAN BNUMWRMBQRAP UD]JOLND X
dobivenhUD]OLpLWLP DOJRULWPLPD

Kako EL VH RGJRYRULOR QD LVWUDALYDpND SLWDQMMMSURYHV
PRGHOLPD NDNR EL VH XWYUGLOR NDNR SURPMHQD YULMHG
LIOD]QH YDULMD E O HtvrditbprédiRidi ishe d& irbo@ahpliz&osjetljivosti jedan je

od SULVWXSD REMDaAaQMLYRVWL PRGHOD VWURMQRJ XpHQMD

Znanstveni dprinosradabit t WD G XaBQMHGHUHP

(i) sistematizacija znanja o prediktivnim modelima temeljenim na podacima ispétiy@amog
PQLMHQMD L GUXaWYHQLK PUHAaD

LL UD]YLMHQL L HYDOXLUDQL SUHGLNWLYQL PRGHOL LVKRC

prikupljenihna francuskim lokalnim izborima
LLL XWYUyYyHQD SUHGLNWLYQD PRUO YDULMDEOL GUXaWYHQH |

(vyra]YLMHQH VPMHUQLFH ]D NRUL&AWHQMH DOJRULWDPD VWURI



6 W U dopiipds radeRIJOHGD VH X VOMHGHUHP

() SRYHUDQD REMD&QMLYRVW SUHGYLYyDQMD LVKRGD L]JER
) VPDQMHQR YULMHPH L WURANRYL SURFHVD LVKRGD L]E
(i) XWYUVLYDQHRWYXHORIH GHEH )DFHERRN QD UD]JLQL ORNDC

1.3. Struktura rada

7LMHN DNWLYQRVWL L SURFHV LVWUDALYDQW®sektije. ND]DQ MH



DMX VH pHWLUL
HQH
LPMHQRP pHWLUL

WPLPD VW

Slikal 7LMHN LVWUDALYDQMD

Rad je organiziran kak slijedi. U poglavlju 2 daje se pregled relevantne i recentne literature
WHPHOMHP NRMHJ VH LGHQWLILFLUDMX QHGRVWDFL SUHWKR
SRJODYOMX RSLVXMH VH PHWRGRORJLMDUDRBGPOMsEMX L SRGD
4 daje rezultate, a poglavlje 5 kroz diskusiju dobivenih rezultata daje odgovore na postavljena
LVWUDALYDpND SLWDQMD L KLSRWH]H LVWUDALYDQMD



2. 35(*/(' 35(7+2'1,+ ,675$4,9$1-$

,QWHUQHW MH RPRJXULR QRYH Q Diplistbdcijs Rfgimatijd.CoQdidmci NR P X Q
SROLWLpPNLK NDPSDQMD XYLMHN VX NRULVWLOL QRYH L LQR
ELUDpD 5DQLMH QRYLQH UDGLR WHOHYL]LMD D GDQDV ,C
komunikaciju. Otkako e IWHUQHW SRVWDR APDLQVWUHDP3 SULYODpPL ¢
SROLWLPpNH NRPXQLNDFLMH 1RYX GLPHQ]JLMX LVWUDALYDQM
GUXawyYH Q(btkonibétic & Md3er, 2009) 0QRJL DXWRUL QDYRGH GD GUXAa'
GUDVWLpQH SURPMHQH X QDpLQ NUHLUDQMD GLVWULEXFLMI
LQWHUDNFLMH L VORAHQH PHYyXRYLVQRVWL QD UD]JOLpPLWLP
mediji predstavljgjuL]D]RY WUDGLFLRQDOQRP UD]XP L BtombDaKBX SR OLW
Esser, 2009) % U]R aLUHQMH L S UddiaMKH QROGWXHWILYMH QIDKPEPDQMDPD (
SRWDNQXOR MH ]QDQVWYHQLNH GD LVWUDAaH NDNR NRULSA'
RULMHQWDFLMX SDUWLFLSDFLMX L VWDYRYH ELUDpPD 'UXaw
NRML RPRJIXUXMXRUVESWWHY¥D®@MH'U X adlikeBazée swakbGriewhib ndidli X D M X
L RVMHUDMD OMXGL X PMHUL NRMD MH GRQHGDYQR ELOD QH
GUXaWYHQLP PHGLMLPD RGUD] GRJDYDQMD X VWYd)dUtQRP VYLN
SRGDWDND ]D NRULaAWHQMH X VYUKX SUHGYLYDQMD EXGXU
MHGQRVWDYQRVW VWMHFDQMD QMLKRYD YHOLND NROLpPpLQD
iNfRUPDFLMD &WR PhgitHiz BiuyihLizvara-Hpi ek PUillips et al., 2017)Velike
NROLPpLQH SRGDWDND R NRAWYKHQRRMPDQWEMDKRYRM SBUWXAaD M X
VPMHURYH |]D LVWUDALYDQMD 1HNL RG QDMYDAQLMLK UDGR
WHPHOMHP SRGDWDND GUXaWYHQLK PHGLMD QDSUDYOMHQL
posebno womeni politL p N L K N $BdergeM [2020)0Ovo potonjeupravo ijestetema ovog
rada.

U nastavkuUH YBGD SULND]DWL SUWUDHEYEORWDG N RN K HLED Y

tematikam.



21.3ULPMHQD GUXaA4WYHQLK PHGLMD X SROLWLpPpNLP NDPSLEL

Buettner (Buettner, 2016)GHILQLUD GUX&WYHQH PHGLMH NDR UDpPXQD
RPRIJXUXMX NUHLUDQMH GLMHOMHQMEK iliQideaUDViRUMIK® X LQIR
]JDMHGQLFDPD L PUHAaDPD 3RVWRMH UD]QL REOLFL GUX&aWYH«(
IRUXPL <DKRR DQVZHUV (SLQLRQV PHGLML |D GLMHOMHQM
mikroblogovi (Twitter, foursquare) GUX&aWYHQH PUHA&H )DFHERRN O\WSDFH
Tribe), kao najpozndt ML REOLN G U X\Vanght &t @.L R00PH/BINMGD. VX VYH YLAH LQ
GUXaQH PUH&AH X VYRMH AaLYRWH 'UXA4WYHQH PUHAH LPDMX
odnosu s drugima, njihove kupovne nadik PL& O MH Q M D (AsuS&JHubkerbhdih (P10 H

su, kao takve, izrazito vaQH L NRULV QH(StBkS®R ORYID @ UD]OLPpLWLP JUDC
SRVORYDQMD GUXA&aW Y H GH FDUHDAGIMWH RNGRQEReh/\eHal MIDE) R & i X
QHSURILWQH RUJDQL]JDFLMH VYH YLaH X\ Yaltsl RaviodndseRsJ L a W H (
M D Y Q@uitis ¥t al., 2010) 'UW& HQH PUHAH QXGH EURMQH PRJXUQRVWL
XVYDMDQMH QRYLK REOLND WHKQRORJLMH L LQWHJULUDMX
MDYQRAUX 35 X NRHOLWARH VPP MKIQRyOCR éthlH 2Q0B)kakdsd/pejeivijuje

VYH YLAH REOLND GUXaWYHQLK PUHA&D 35 SURIHVLRQDOFLP
NRULVWLOL X SRVOX .DNR VH SR3%ktatudaBuzé wordpnya-hQrickik PUHaD
VWUDWHAaANRJ DODWD X NRPXQLNDFLML VYH YLaA&H 35 SURIH
tehnologijuon-line komunikacije(Eyrich et al.,, 2008) 3UHPD LVWUDALYDQMX 356% :LU
6XUYH\ YHULQD 35 SURIHVLRQDODFD VPDWUD GD XSRWUHED
RODNAaDYD QMLKRY SRVDR XEU]D DQERYHEFDQ NM@®GEE WMH 3 OQHEF
Avello et al., 2011) 'UXaWYHQL PHGLML 35 SURIHVLRQDOFLPD GDMX P
dijalog i otvarajuputz2aM Dp D QM H R G Q RTayon& Rert@DMISRIHGODAaX GD VH G U X
PUHAH NRULVWH NDF QRDM ]D B D QRGN MDD, QO0Xvrde

GD GUXAaWYHQH PUHAH SUHGVWDYOMDMX KLEULGQL HOHPHC
zanimljiv i koristan alat zaoQ RVH V MDYQRAUXHOSERWUHEAD G RBWEDYDQ M
MDYQRaUX QLMH RIJUDQLpHQD VDPR QD NRUSRUDFLMH YHU VFH
DODWD ]D RJODAD YWI® MRIUISRNDPDOD RIWHRQ MH LRUB@MHQMD aLU
SUHWKRGQD LVWUDALYDQMD SRND]XMX GD YHULQD SROLWLDPN
u svojoj kampanij{(Digrazia et al., 2013)Gulati,Girish; Williams & Christine, 2013YHong &
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Nadler, 2012) (Lilleker et al., 2011) (Strandberg, 2013)(Safiullah et al., 207) awRYLaH
QDMQRYLMD LVWUDALYDQMD GRND]XMX MXaN peidepDijpio dlitsia W Y H QL
(Lee & Xenos, 2019)

2.2. UlogapodatakaGUXaWYHQLK PUHAaD X SROLWLpNLP NDPSDQM

'LIX]JLMD GUXaA4WYHQLK PUHaD RPRJXuULOD MH QRYH QDpLQH
LVKRGD L]JERUD SRPRiUX YHOLNLK SRGDWDND GUXaWYHQLK F
uglavnom se koristizaizradBUHGYLYyDQMD R UH]XOWDWLPD L]JERUD SULND>
L] GUXAWYHQLK PUHaD 1HNL DXWRUL VXJHULUDMX GD EL DQL
PUHaD WLMHNRP SUHGL]ERUQH NDPSDQMH PRJDR ELWL NRU
anketiranja(Tjong et al., 2012)Schober et al., 2016{lavne prednosti mjerenja javnog mnijenja
SXWHP G U Xdijd/sukdagtiupnoBtH brzingchober et al., 2016Pored toga, u usporedbi s
tradicionalnimankHWDPD GUX&aWYHQL PHGLML PRJX R PdginijehjsV L NRQW
u stvarnom vremen(rjong et al.2012) 3UHPD WRPH SULVWXS SRGDFLPD NU
PRJDR EL SRQXGLWL UMHAHQMH RJUDQLpHQMD WUDGLFLRQDC

SROLWLpDUL VYH YLAH NRULVWH GUXaWYHQH PHGLMH X ND
DPHULPpNL SUHGVMHGQLN BRUWH NREDPIURNYQWHIWLGHW SUHG
GD MH X QMHJRYRM NDPSDQML NRULAWHQ ,QWHUQHW L LQIRL
NDPSDQML GR WDGD L GD MH WD NDP3PIQNKD SRIOR.MLINIDQIDO D .
(Greengard, 2009Y0d tada pa do dandsVWUDALYDQMH YDAQRVWL GUXaAWYHQL
VYH YL&AH SRIRUQRVWL .OMXpQD WHPD SRYH]DQD V SUHGYLY
XSRWUHED GUXBE®RMH QNMLRKU R MFRBHHMEBRGLIOVDL p DWUDALYD QN D WIXJHU
XVYRMLOL GUXAW DHS RV WRGEHMUHID ] O L p LN dbradc® mikb@eLupatrédé& ML X W
(Strandberg, 2013) 5SHFHQWQD LVWUDALYDQMD VX SURYHGHQD V FLO
PHGLMD QD Spadd i¥Vrekdlike perBpektveS ROLW LpNH SDURMLAOEDFLMH ¢
SR OLWLpN H(Rahmawaty 2DRY WQR aWR MH N D U BsNXWHVLHWDWLIN@MWY LEPX
NOMXpQR ]D SROLWLpNH NDPSDQMH 6YDNL JRYRU VYDNL WH
REMDYD SXWHP GUXaWYHQLK PHGLMD 4ePXDVMIFEDOR Q D RES. MIhG}
MH X NRMRM PMH & LjeWtR pxpadairtip efikQdne@Edladen | SuonfVepsaldinen
etal, 20077 WYUGH GD MH QHNROLNR LVWUDALYDQMD SURYHGHQR
LIERUD L GD MH WHPHOMHP QMLK WH&aGNR GRQRVLWL ]DNOMXp
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QSU SRGDFL V )DFHERRND NRULVWLW L yJDQ$UHH G] EIRAD@ARVIH UHH
SRPRUX YHOLNLK SRGDWDND GUX&WYHQLK PHGLMD MH QRY!
]JERJ HNVSRQHQFLMDOQRJ UDVWD GUXaWYHQLK PHGLMD 1DL
GRPLQDQWQR VUHGVWYRWD SBOGWILpMNQ M HL JER]JXIDWS WUDGLF
SUHGYLYDQMH VH YUaL SXWHP UHSUH]JHQWDWLY QAREIU]RUND
QDMYDAaQLML DVSHNW XVSMHAQRJ LOL WRpPQRJ &MBLWLYDQ
potencijalne birdp HMetaxas et al.,, 2011) 3BRGDFL GUXaWYHQLK PHGLMD VH U
prikuplienin u anketi(GayoAvello et al.,, 2011) 3UHWKRGQD LVWUD®»Hatke QMD NR
GUXaWYHQLK PHGLMD XJODYQRP NRULVWH VWDWLVWLpPpNH PR
LVWUDALYDQMD NRPELQLUD SRGDWNH GUXaWYHQLK PHGLMD \
UH]XOWDWD L]JERUD NDRi@W®R VW ROUWNDQREXGSE@EHAN YE N H

S5HYROXFLRQDUQL XVSRQ GUXaAaWYHQLK PHGLMD SULYXNDR
disciplinama. U nekoliko suprethodih LV W U D a L ¥aD\VQdiZci NBRIKIAWYHQLK PHGLM
SUHGYLYDQMH UH]XOWDWD XWYDOQRIPWYF LG RRXQDFFHXOWDW
VXJHULUDMX GD VX GUXaWYHQL PHGLML YDaAaDQ SRND]DWHONMN
SUHIHUHQFL X GRPHQDPD NDR aWR VX SUHWY DY @M DL SSRROG D\
izbora (Cameron et al., 2015)YGerodimos & Justinussen, 20i4Kudeshia et al., 2016)

(Petrocchi et al., 201R) 9HULQD LVWUDALYDQMD RWSRGHDO MX DIJE R7Z D WKW
(Franch, 2013)(Gayo-Avello, 2012a) (Gayo-Avello, 2012b), a puno manje nkacebook (npr.
(Vitak et al.,, 201)) 'RVDGDaQMD WNVYHOADOIYVXP G MDHNGMVPME GQLPpNLP L]JE
2008.(7KH ,QWHUQHWYfV 5ROH LQ &DPSDLJQ@.d.) parlamenkachindo HV HD U
izborimau Novom Zelandu 2011. godir{f€ameron et al., 2015) QD AaYHGVNLP L]JERL
(Larsson & Moe, 2011)

.RML VX XpLQFL NDPSDQMD QD GUX&WYHQLP PUHGDPD L N

sekcijirada.
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23.MHWRGRORANL S Utjebasl & B X 3PNMHIEIIXM X K R G HizBdReO LW L p N L

Pregled literature je pokazao da postoji potreba da se pia6& aDM NRML VH REMDYO
DQDOL]JLUD XWMHFDM WRJ VDGUADMD QD FLOWRD @X $XERINMH
BULVWXS SRGDFLPD RPRJXULR MH SRPDN RG SXNRJ SURFMHQI
se temelje na podacimiako suse i s kojom svrhomX GRVDGDAaAQMLP LVWUDALYDQ
podac?
Housholder i LaMarrgHousholder & LaMarre, 2015SRYH]XMX RPHNLYDQMD RG N
GUXawYHQLP PHGLMLPD V SRGDFLPD R SDUWLFLSDFLML QD L]
QD GUXAWYHQLP PH@GuMidRie GRPHDX@WARDLQ QD GUXAWYHQLP
pozitivan utjecaj na kampanju. ARRUL LVWLpX GD DQJDAaPDQ QD GUXaAWYHQL
X SUHGY Ly D Qzofa.UHbBlyskdader DLAM2rgHousholder & LaMarre, 201%matraju da
EXGXuD LVWUDaALYDQMD WUHEDMX LVSLWDWL X NRMRM PMFE
PHGLMLPD UH]XOWLUDMX Aa8HOMHQLP LVKRGLPD
Guleria i suradniciGuleria et al., 2016) radu iz 2016. debatiraju o utjecaju elektronske kampanje
QD SRQDabQMH JODVDpPpD QMLKRYX VYLMHVW L SRLPDQMH ¢
NDPSDQMD X VPLVOX @aLUH SRNULYHQRVWL X RGQRVX QD WU
kvaltaWLYQR 8 VPMHUQLFDPD ]D EXGXuUD LVWUDALYDQMD XN
NYDQWLWDWLYQRJ LVWUDALYDQMD ]D GRND]RY D QIR IRAGLPRI
participacije(Guleria et al., 2016)
&KHQ L &KDQJ LVSLWXMX SRY HdibDo@&Rksvhwtivddidin zaWwidr@atiom D FHERF
poltipNR P G LYV (CKevi KM RaRg, 2017) 5SHIXOWDWL UHJUHVLMVNH DQDOL]F
]JD SROLWLPpNLP GLVNXVLMDPD ]QDpDMDQ SUHGLNWRU NRU
informacijom povezana s upotrebom Facebooka.
, PDVRSLVY 1DWXUH REMDYOMXMH LVWUDGL SDEM B GBRDAFY YWXU DY &iLP
et al, 2012)SROLWLPpNLK SRUXND NRULVQLFLPD )DFHERRND ]D YU
JRGLQH B5H]XOWDWL SRND]XMX GD SRUXNH NRMH SROLW
GLUHNWDQ XWMHFDM QD NUDMQML UH]XOW Ddsobakbije ¥DsPR R VR
QMLPD X LOQWHUDNFLML 8 LQWHUSUHWDFLML UH]XOWDWD Q
GUXaAWYHQLP PimbtaikaRiBpjeth® i ipborin{Bond et al., 2012)Vepsalainen, Li, i
6XRPL LVWUDAXMX X N RlikeBvMndgivikaristiti 2Arés YEFERRIM L]ERUQLK U
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(Vepsalainen et al., 2017) +RQJ L 1DGOHU VX LVWUDAaLYDOL GD OL L X |
SROLWLpPNH VY UKD LPW MSHRIW HQEF (MAYEONadRQA0MPH @ MMW UDALYD Q
DXWRUL DQDOL]JLUDMX DNWLYQRVWL DPHULpPNLK SUHGVMHGQ
SRND]DOL GD DNWLYQRVW NDQGLGDWD QD 7ZLWWHUX QLM
spominjanjanjihovih imena na TwitterHong & Nadler, 2012)

SUHJOHGRP UHFHQWQLK pODQDND XWYUYyHQR MH NDNR MH F
PHGLMD QD VDPH UH]XOWDWH L]JERUD 9HULQD VH WLK VWXGL
marNHWLQ&ANRJ D O DAMMDadSER Eopay 2UBH P D] XPLMHYDQMH XWMHF|
medij@airHDOQX RFMHQX XpLQNRYLWRVWL WRJ DODWDsEhaQR MH
SROLWLpN L(RaEnawati, 2@ RV W L
Borah (Borah, 2016) JRYRUL R SRYHUDQMX LVWUDALYDQMD R SULPMt
SROLWLpNH VYUKH DOL L LVWLpH GD PDOL EURM WLK LVWU
QHGRVWDWNH SUHWKRGQLK LVWUDALYDQMD QastranedsL]RVWD
ishodom izbora.

U istom smijeru idu i napudPraudea i SkulmeéPraude & Skulme, 20015NRML LVWLpX QXa
ubl]yLMbQMD PHWULND ]D PMHUHQMH XpLQNRYLWRVWL GXav
GUXaWYHQLK PHGLMD (IILQJ MBRVX R\PRG RMNPWIRIWDXWMXHLUD]YLR R
XpLQDND GU X and MepQfitie deddadadijd{EXfing et al., 2012)U radu je kreiran okvir

koji se temeljiQD L]UDpXQX 6RFUIDODOWEVWLOODHH QD WUL VWXGLN
FUNYHQH ]DMHGQLFH DSRVWROVNH ]DMHGQLFH L JUDGVNR.
RGUHYHQH QHGRVWDWNH SUHGORAHQRJ RNYLU§pridgo@tX WRU GI
drugim domenama. Ra®&ao, 2016)WDNRYyHU ][DNOMXpXMH GD VH QH PR&H LV
UD]J]OLpLWLP GRPHQDPD

Khairuddin i Rao(Khairuddin & Rao, 2017)SUHSR]QDMX &SPMOYWH pYNULBKH NDQGLGD
GUXAWYHQH PHGLWH LMWIDWPS ¥R HMXRYMRF MNB M@MIRYaRd PHGLM
YHULQD GRVDG D a Qivdektrilasawdn® ¥ ERPQOIMDQMD QD 7ZLd&WHUX X
SRYHA&X S QLN XANXRWHEj@ilpBbjedu. UVY R P U D G X nfetehespadvaik
LQWHUDNFLMD L]JPHYyX SRVWRYD NDQG&4EB WD LY D NBURBHENRRWEK L
kontekstuLVWLpX SRWUHEX |D PMHUHQMHP EURMD NRPHQWDUD L

Nadale, A WRHFL]QLMH SURJQR]JLUDQMH LVKRGD L]JERUD X UDQRN
marketiQaNH DNWLYQRVW hoR Ggehip Kavizborfina Ra@Qdlpti na izborima kao i
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VWUXpPQMDFL XNOMXpHQL X NDPSDQMH PRJX LPDAWR YEIEH\WPW L
RPRJXULOR GD GRQRVH RGJRYDUDMXuUH XSUDYOMDpPNH RGO>
GRGDWQH PDUNHWLQANH DNW Lvwo@eRrgmmdusplehuR N XV QD VHIPHQWFE

Dos Santos Brito i suradnici (2021) nedavno su proveli sistematski pregleduliee na temu
SUHGYLYDQMD LVKRGD L]JERUD WHPHOMHP SRGDWDND GUXaw
odnosilo se na primjerpe metodologiju. Pregled je pokazao da se nakon analize ekstrahiranih
SRGDWDND LGHQWLILFLUDQ L pradiw peCsRupifaa D andithlsenifimésta; PR J X
2) regresija ili vremenska serija; 3) interakcije profila ili postova; 4) analiza teme; i 5) ostalo. Od
WRJD MH DQDOL]D VHQWLPHQWD NRULAWHQD X VOXpDMHYL

2.4. Nedostat SUHWKRGQLK LVWUDALYDQMD

THPHOMHP SUHJOHGD OLWHUDWXUH PRJXUH MH VXPLUDWL QH

X QLMH UD]JYLMHQ PRGHO |D PMHUHQMH XpLQNRYLWRVWL SiI
varijablekoje su prikladne za vrednovanje u jednojisr LILPQRM GRPHQL QLVX S
vrednovanje u drugoj domeni

X X YHOLQL LVWUDALYDQMD VX VH SRGDFL SULNXSOMDOL V

X QLVX UD]YLMHQL PRGHOL NRML EL XWYUGLOL X NRMRM PI
doprinosi predikciji ishoda izbora

X YHOLNL EURM PRGHOD VH WHPHOML LVNOMXpPLYR QD EUE
PUHADPD 4WR MH SUHPDOL EURM YDULMDEOL GD REMDV!
su generalizirani temeljem premalog broja varijagliR MH QH X rékieljX p KPMDg X Q W
NDQGLGDWD L SRWHQFLMDOQRJ ELUDDPD

X SRMHGLQD LVW U D &lné prénabm\uxorkUHspitakikaH O M L O

x YHULQD PRGHOD VH WHPHOML QD VHQWLPHQW DQDOL]L N
izbora

X UHFHQWQD LVWUDALYRWYMDD R MHR RB VWDWR®HGEPLY X GRYROMC(
XNOMXpLYDQMD SULVWXSD VWURMQRJ XpHQMD

x PQRJL PRGHOL QLVX X GRYROMQRM PMHUL WHRULMVNL X}
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'UXaWYHQL PHGLML GDQDV VX VYHSULVXW®RGDXQPMLRB YOXNM KA
GMHORYDQMD X YUHPHQX SD WDNR L X VIHUL SROLWLpPNRJ G
medije pROXpLOD &HOMHQHMX¥p LSHMIYWERVWUHBEQYR NOMXpQH RGULI
oblikovati instrumente mjerenja te viednoaL. XpLQNRYLWRVW NRPXQLNDFLMH S|
GUXAWYHQHHAHAID QMH UH]XOWDWD L]JERUD SRGDFLPD GUXaw
ali su svakako potrebna dalpD LVWUDALYDQMD ,GHQWLILNDFLMD XRpF
postavljanuFLOMHYD X RYRP UDGX 'RGDW Q Lju &&RaBpdds UsdrsidricY R P LV W
(Kalampokis et al., 2003NRML WYUGH GD MH SULPMHQD SRGDWDND GU X
LIJUD]LWR NRPSOHNVQD MHU XNOMXpXMH PHYyXVREQR SRYH]D!
skupova podataka je izazovnha DXWLMHYD VRILVWLFLUDQH PHWMRGH NRM
LVWUDALYDQMX
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3. 0(72'2/2%,-$ ,675%$4,9%$1-%

'YLMH VX SULPDUQH YUVWH |DGDUD UXGDUHQMD SRGDWDNI
SUHGLNWLYQLK PRGHOD SUHGYLGMHWL QD WHPHOMX SRYLME
i regresija. RegresMD VH NRULVWL |D SUHGYLYDQMH QXPHULpPpNLK YU
]D SUHGYLYDQMH NDWRSRYVORVIMWUDALM B GQOIRVSNRIGDWDND RGC
se koriste za organiziranje podataka i oyib bolje razumijevanje. Genéna se dijele na
identifikaciju asocijacija i grupiranje.

SURFHV UXGDUHQMD SRGDWDND GLQDPLpDQ MH L L]JD]JRYDQ
korake procesa rudarenja podataka. Neki od njih su: GRIRCross Industry Standard Process

for DataMining), KDD (Knowledge Discovery in DataSEMMA (Sample,Explore, Modify,

Model, Assess

Metodologijaovogistr DALYD QMD W H P HDMVistandaitduQkDiji j@ ogeBno prikladan za
LVWUDALYDpNH SURMHNWH WHPHOMH Q khijpnDa®RArGa»EMPD NDR &V
et al., 2014) a i nekoliko nedavnih studija na temeljenih na podacima koje su usvojili npr.
(AlmahadeenAkkaya & Sari, 2017)2YDM VH SULVWXS WHPHOML QD LWHUD\
(razumijevanje poslovanja, razumijevanje podataka, priprema podataka, modeliranje, evaluacija,
implementacija) s ciliem kreiranja podatkovnog modé&aR M adekvhtnoprikazati promatrani

problem prema metrikama procjene. CRIBM sugerira tok slijeda, metodologijge fleksibilna

8 LVWUDALYDQMX VH RELpQR ID]D LPSOHPHQWDFLMH ]DPMHQ!
zadani problentMoro et al., 2014)

CRISP-DM pristup tH VH QDGRSXQLWL .DODPSRNLVRYLP RNYLURP ]L
PHGLMD NRML MH VSHFLILPQR UD]JYLMHQ L SULODJRYHQ ]D SF
6 FLOMHP XWYUYyLYDQMD WRPQRVWL L SRX]GDQRVWL SUHGLNV
P U H adebdak wvavremenska perioda i njihove usporedbe s prediktivnim modelima temeljenih

QD SRGDFLPD LVSLWLYDQMD MDYQRJ PQLMHQMD SURYHVW il
DQDOL]X SRGDWDND GUXaWYHQLK PHGL N RONIFR fathprigrEme D] YLOL
podataka i faza prediktivnog modeliranja. Svaka od te dvije faze sastoji se od dva koraka. Faza
SULSUHPH SRGDWDND XNOMXpXMH L SULNXSOMDQMH L ILO
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varijabli. Faza prediktivnog modeld> Q MD XNOMXpXMH L LJUDGX SUHGLNWLY
prediktivnih modela.

3.1. CRISP-DM standard

(Schroer et al.,, 20219u proveli sistematski pregled literature na temu primjene GRISRU
LVWUDALYDQMLPD 5H]XOWDWL SUHdO $c6pDs NeRulAtimE pokazijlP H O M L
GD YHULQD DXWRUDIM kab déf@dosiandarsl, fa3primjenu u projektima rudarenja
SRGDWDND 9HULQD UDGRYD XVSREHD$MH .U D BULLBM MW 1§ HPRG B0
VH RGO Xp L eDM.|NDz &Boré 8pisuje CRISPM kao jednostavan i strukturiran, pouzdan,
pPHVWR NRULAWHQ L LQGXVWULMVNL QHRYLVDQ PRGHO SURF
primjenjuje CRISPDM standard, a wvom poglavljuopisuju seJ OD Y Q H kpie (& pairkeimno

provesti|D UMHaADYD QM-BWaz& NH &5,63

CRISR'0 GDMH SRWSXQL SODQ L SULND]XMH ALYRWQL FLNOXV S
faza(Wirth & Hipp, 2000)

1) Razumijevanjgroblemalend. Domain/Business Understanding)

2) Razumijevanje podataka (dn@ata Understanding)

3) Priprema podataka (ehd>ata Prepation)

4) Modeliranje (eng Modelling)

5) Vrednovanje (eng Evaluation)

6) .RULAWHQM H pradukéjy (eny Deplbvyhhet)

8 QDVWDYNX UH ELWL SDMNHYR GRIGIR OIHVGH &bR6VBD VH VDVWRML
EL VH WUH E DiGdti. PriaNfaxa jg@zBmifevanje problema NRMH XNOMXpXMH RGU
FLOMHYD LVWUDAaLYDQMD SURFMHQX WUHQXWQH VLWXDFLMH
PHVWR SUHGVWDYOMD NDR WHKQLpPpNL SUREOHP djpeRQDODAl
varijable i grupe ulaznih varijablCilj je ove faze razumijevanje poslovne perspektive, a zatim

SUHYRYHQMH SUREOHPD L FLOMHYD GRRHQM X i WRRERAIHIPY WXC
XWYUGLWL NROLND MH SUHGLNWHFBO VWRQULRRGMH CL X.3W R & Q RL\
i usporeditijH V GUXJLP YUVW®BRD X\WWUDLAMNYDNRWIH VX YDULMDEOH

ishoda izbora.
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Druga fazaodnosi se naazumijevanje podataka. Fokusove fazerazumijevanjapodatakaje

prikuplianjH SRGDWDND L SRpHWQR RSLVLYDQMH SRGDWDND 6WR.
SRGDWDND RSLVY SRGDWDND LVWUDALYDQMH L SURYMHUX N
problema do problema i od industrije do industrije. Primjeri konisewora podatakau podaci

web logova SRG D FL G U X a \phodati@ajilksu Prikib§edi anketiranjem, demografski podaci

i sl

=D SURYRYHQMH HPSLULMVNRJ LVWUDALYDQMD NRMLP UH VH
prikupliaju se podaci GUXAaWYHQH PU iHd Hodddilsa srRnR&kandidata na lokalnim

izborima u Francuskoj 202@odine.' UXaWYHQD PUHaD )DFHERRN MH RGDEUD(
&KHQD L &KDQJD NRML WYUGH GD SROLWLpNHewDPSDQM
GUXawWwYHQD PUHaAaD V QDMYHULP EURMHP NRULVQLND 1DGDO!
tzv. Milenijalaca i generaciji X (dob od 18 do Gfodne )DFHERRN QDMpH&aUH NRUL
SROLWLpPNLK YLMHVWL 3HZ 5HVHDUFMD&WIVWRHW Dy XMHS8X)RDYR
QDMYHUL GLR VWDQRYQLAWYD NRULVWL GUXaWYHQX PUHaX
N R U L &VE W YGHD HICHaffeld &619) Odabir Faebooka dodatno je motiviran i recentnim

radom Singha i suradnik®ingh et al., 2020NRML VX LVWUDALYDQMH SURYRGLO
VPMHUQLFDPD ]D EXGXUD LVWUDALYDQMD QDYRGH SIRWUHEX ]
SRGDWNH GUXdaWYHQH PUHAH )DFHERRN NRULVWLW UH VH L S

Nakon prikuplganja podataka, sastavni dave faze je: definiranjevarijabli i tipova varijabli.
$SWULEXWL NRML U0H VH X]LPD WL UbDhdgddy Lstrank, ukbipad Bitkgeoval OD ] QR V
stranice, broj fotografija, broj statusa (tekst), broj poveznica, rtojGHD EURM NUHLUDOQL
broj dijeljenja fotografija, broj dijeljenja statusa, broj dijeljenja povezniwraj dijeljenja videa,

broj likeova fotografija, brojlikeova statusa, brojikeova poveznica,broj likeova videa, broj

komentara fotografijebroj komentara statusa, broj komentara poveznica, broj komentara videa,
vrijeme objave.Za potrebe modeliranadNUHLM DM @QRYH VLQWakdWdajsH BveY DU LMI
varijable koje se odnos®@ D DNWLYQRVW QD GUXEAWYHQRM PULKGIMSRGLMF

glasaju.

=DYLVQD YDULMDEOD UH]XOWDW QD L]JERULPD ASihutisuD]DW uH
se pratiliu tri vremenska perioda: (R D SRpHW N X NiBrednbkarpahje ilfiizadnji dan
kampanjeFrancusklokalniizborL VX R G U aD Q Igodine. 6 O X & EdiQabjaNgaS R pH O D
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02.03.2020. Prvi skup podataka odnassena aktivnosti samomSRPpHWNX NDRSD QMH R
do 06.03.), drugi skup podataka na aktivnosti kandidata u sredini kamp@nf@3( do 1103.), te

trHUL VNXS SRGBDWYDINIHWDN NDPSDQMH m @ Be obuhvatitf VWU D al
svigradov u FrancuskojkojiSR VOX&4EHQRP SR SLFXMMXNDLGRIYRGAWYD VWD
(ukupno41 grad.

7UHUOD Imipiemsl pbdataka. Nakon prethodng identificiranja izvora dostuph podataka,

ovdje sliedipLAUHQMH SRGDWDND GHVNULSWLYQD DQDOL]D SRGD
varijacije i asimetrije), ispitivanje distribucija vrijednosti atributa, transformacija atributa i
selekcija &ibuta &LOM MH SULSUHPH SRGDWDND RpLtWabMai SRGDW
]QDpDMNH ]D PRGHOLUDQMH

SBULNXSOMHQL SRGDFL QLVX XYLMHN SULNODGQL ]D SURYRYH
transformacija podataka. Priprema podatak©@Wl X pXMH PQRJH UD]OLpLWH ]DGDW
LPSXWLUDQMD QHGRVWDMXULK YULMHGQRVWL LGHQWLILNDF
podataka.

Tehnike skaliranja osiguravaju da suX@®HULpPpNL DWULEXWo@andSithR AR UFLR QL
algortPLPD ,JUD]JL NRML VH NRULVWH ]D WX WHKQLNX VX VWDQ
LVWUDALYDQMX SURYHVWL QRUPDOL]DFLMD QXPdfadihp NLK YUL
QHXURQVNLK PUHAaD MHU WV¥lik&/rasipeekidhbs. PL RVMHWOMLYL QD
1IDGDOMH SURHEWWILNMD¥HMD Q H GaRovisidddvezullaimaiiddudddifesG QR VW L
vrijednostikoje nedostajuLOL UH VH PD Nk iLHDWIDLEXW.EH RG QHGR
vrijednosti za neki atribut.

Transformacija atbuta predstavjaSUHW YDUDQMH DWULEXWD L] QUWPHULpPNL
ovisno o0 potrebama algoritma koji se koristi za razvoj prediktivnih modela. Npr. algoritam
QHXURQVNH-OGDMEWLALK WXHMDHVGD QR RMWUWLp NadvnDBEYehE XWH G

klasifikator zahtijeva kategorijski izlazni atribut.
y HW Y U W DnodelirBnjeM Podatke je wvoj fazi SRWUHEQR SRGLMHOLWL QD R

treniranje ione IR ML V O X & He hiod&laH W ¥klbplibn@deliranR GDELUX VH DOJRULWF
koristiti za razvoj modela nad podacima kdfiX SULSUHP O M H|Q hardmdtrvalgot&@aH aD Y D

18



za dobivanje optimalnih modelRrediktivni modeliLVKRGD L]J]ERUD L]J]UDGLW UH VH
YUVWH DOJRULW DRé&leNeWNAES, RULSX pH QM D

(i) 6WURMQR XpHQMH WHPHOMHQR QD LQIRUPDFLML PHWRG
(ii) 6WURMQR XpHQMH WHPHOM@DMWREQD M BLY RRMWGED PHW R G D
(i) 6WURMQR Xd¢nd qaMijero)aindstiHimetodaainni Bayesov klasifikator),

vy G6WURMQRIKBWENWMBRNQD SRIJUHAFL PHWRGD QHXURQVNH |

Primjenom svako)R G pHWLUL SULVWXSD VWURMQRP XpHQMX UD]YLW
SRGDWDND SULNXSOMHQLK X UD]OLpLWLP YUHPHQVNLP SHULT
2SWLPL]DFLMD KLSHUSDUD P H Vikbivuh@sti vd gskQrakalptocddaru@apeMay D a4 Q L
podataka. BURFHYVY RSWLPL]DFLMH VSHFLILpDQ ]D VYDNL DOJRULW
Nakon izrade modela slijedi faeaaluacije modelaPeta faza odnosi se na evaluaciju modela kod

koje rezultate modelaeba vrednovati u kontekstu ciljeva postavljenih u prvoj fazi. To dovodi do
LGHQWLILNDFLMH GUXJLK SRWUHED QDMpHaUH NUR] UDVSR](
YUDUDQMD QD SMUdKlepK®/&fard radd $&lvrednovanje temeljem defiifiranetrika

kvalitete modelaKao metoda validacilNRULVW LW UH VH XkpiNdpah@éngvkdo OLGDF L
fold cross validatioh 7HPHOMHP P M(mjgrBnavki®dp RASE)Wbauzdanosti modela

(mjerena kroz RSquareNR PSDULUDW U Hb b & iIRRdBoHkgjiLod\hihNdaje najbolju

predikciju.

Prilikom razvoja svakoR G pHWLUL PRGHOD WHVWLUDW UH VHgRGDELU
optimalni rezultatizasvakRG SUHGORAHQLK PHWRGD

SULMH NRQDpPQRJ XYRYHQ M DeswRi ¥pukjeiii Ho \oRNUCHieViEHMWFD M Bl (DL WR M
je ujedno i posljednja u ovoj metodologiji &l R U L & modelaMMtbdeli se koriste kako bi se

potvrdile ranije postavljene hipoteze ili za otkrivanje znanja i predikciju.
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U zadnjoj se fazi radi planranePSOHPHQWDFLMH LJUDGD NRQDpPQRJ L]YML
EL VH SURFLMHQLOR aWR MH GREUR Qde 6vd BadriaNbEa@heodd aWR Q|

ekstrakciju znamg

I1DGDOMH NDNR EL VH XWYUGLOR NRWIMRBOIMH \UW X>SOWDMWUIR M
VH UH]XOW Dnjre Kudiitete viddelallH tH VH WHVWLUDWduzdbbds® LND X

prediktivnih modelaGRELYHQLK UD]J]OLpLWLP SULVWXSLPD VWURMQRP

na podacima aktivnosti kakdGDWD L SUDWLWHOMD GUXaAWYHQH PUHAH
UH]XOWDWLPD WHPHOMHQLK QD LVSLWLYDQMX MDYQRJ PQLM]I
MHGQRVWDYQLML QHJR LVSLWLYDQMH MDYQRJ PQLMM®MD 1D
MH X VWYDUQRP YUHPHQX 'RELYDQMH MHGQDNR XpLQNRYLWL
pristup podacimasvakako GDMH ]QDpDMDQ ]JQDQVWYHQL L VWUXpQL GR
SRGUXpMX

32. $OJRULWPL VWURMQRJ XpHQMD

8 RYRP SRJODYOW KX RU IR SUH DAMWELE p HWMWR MIMARIR M koQswkiDu NRML U
LVWUDALYDQMX

0) 6WURMQR XpHQMH W Hkad ariMjer Qe gupe ¥d@otithraaRostidiiH VvV H
algortamkQDMEOLALK VXVMHGD

(i) 6WURMQR XpHQMRJIJWHERHRIO MH QRS bldoFthta Wormstii H vV H
DOJRULWDP XPMHWQH QHXURQVNH PUHA&H

(ii) 6WURMQR XpHQ Mfermack B kbO pimj€r Rvebupe algoritama kotisiiH
VH DOJRULWDP VWDEOD RGOXpLYDQMD

(iv) 6WURMQR XpH Q MdiojathbisH, - @dd Idrinfer QvE grupdgoritama koristi
UH VH D dimmiBayesowklasifikator.
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3.2.1. Algoritamk-QDMEOLALK VXVMHGD

6WURMQR XpHQMH WHPHDWHYR QD VOHMAIRSW LLQVWDQFH VO
VOLpQH L]OD]H 6O0OLPQRVW VH PMHHGDXR RINGY QUDXM $MDUDDV XNGLDH
NRUL&WHQL}E dyaitamd QW M E D L & (ekg\kKedmestir@ifbours;MN). Algoritam

k-NN NRULVWL VH |D SUHGYLYDQMH NDWHJRULM¥ihstantcehh NR QW I
WHPHOMX L ViksRaD(oNdnup @IDKLY QD ME @taj hlgdtixaxnptipe@agrup

algoritamatzv. ILMHQRJ XpHQLND /LMHQL XpHQLFL zMtieBi@rieV WD Y QR
pPHNDMX GRN VH QH SRMDYH SRGDFL |]D WHVWLURZRMNK .ODVL
podataka u pohranjenim podacizetreniranje 8 XVSRUHGEL V YULMHGQLP XpHQL
trebaju manje vremena z@niranje DOL YLAH YUHPHQD ]agdsitcthekGQY D MEQM &L K2\
susjeda, drugi primjer lijeno K pHOQMMNOD N OM X\pHHRFBDQMH QR QD VOXpDMHYLPD

7HPHOMQL SR M RAradnjuYpmki@yhog modela temeljenog na idley WURMQRJ XpHQ
EDJLUDQRM QD VOLpQRVWL VX RELOMHAMD SURVWRUD L PM]
razumijevanje standardnog pristupa izgradRGHOD WHPHOMHQLK QD VOLpPpQRVYV
VXVMHGD 6WRJD MH ]D RYDM DOJRULWDP SRVHEQR YDAaQR
WHKQLNH RSUHQLWR SULPMKARN LYEH Q M DV YIHOD avdRdBkbhgtE& H\VWRN Y E
pristupitemHOMHQL QD VOLpPQRVWL

Algoritamk-NN WHPHOML VH QD RGUHYVLYYDOQIWXREWL] LQW WO EH O KR MG
S poznatim instancama iz skupa za trep@aMjere blizine dvijuinstanciodnose se na mjere

blizine njihovih atributa. Za kvanidiranje blizine dvije instance postoji nristupaNDR aWR MH
UDpXQDQMH XOPXOMH@WRY VEIR Y H]KbQR YWV Q D HFemiu@R Bt\A.,

2015)

Vrijednostk u nazivu algoritmaodnosi se na t&oliko susjed, NRML R MttanéuXzd Kju

UDGLPR SUH&WH XQMMe pastalifarhilikojabinp QR UHNOD NROLNR VXV

koristti ODOL EURM QDMEOLALK VXVMHGD PRAH ELWL YUOR XpLQ

u podatkovnom prostoru, ali mogu biti i vrlo o§jgtna aXP X SRGODW¥WRPD VH pHVWR |

Q D M Es(sjedardkabireNUR] LWHUDWLYQX SUHWUDJX SRpHY&EL RG PDO
L QDVWDYOMDMXUL SRYHUDRrde WW RESJR 19 QUID MR HAM K S RWMH L

Brojk QD MipiHHSH X]LPD X LQWHUYDOX RG GR
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3.2.2. AlgortamnHXURQVNH PUHAaH

$OJRULWDP XPMHW Q(dndD attiitiaR g &l Hetwdukitedndlji se na ideji rada
ELRORANH QHXURQVNH P (eHrasivnd phralelR Qistiibdrari riddeBor koji je
dobarza SDPUHQMH LVNXVWYHQRJ ]QDQMD 60LpQD MH PR]JX X G

() zZQDQMH VH VWMHpPH NUR] SURFHV XpHQMD
(i) MHYXVREQH YH]H L]JPHYyX QHXURQD VH NRULVWH ]D VSUHP

IHXURQVNH PUH&H X SRGUXp MenzMD@XQDWVAL YD WEESRPY Q M K G
JRGLQD ]JERJ VYH EU&HJ UDpXQDOQR WWNWORIR X O KR BHMDE X M
VXVWDY LOQWHOLJHQWQLMLK ALYLK ELGD PR]DN OMXGL L &LYF
1HXURQ LOL ALYpDQD VWDQLFD LSNpHD@\RW DR B GaRNaQ X M H C

elementa:

(i) Tijelo s jezgrom

(i) Kratki ogranci
o Dendriti

(i) Dugi ogranak

o Akson

NHXURQ SULPD VLIJQDO NUR] GHQGULWH REUDYXMH LQIRUPCL
SRPRUX DNIVRQLDpDQ QDpPpLQ I[tX Qdureh ®entrid predstav/faMilez u neuron

GR NRMHJ GROD]H L]OD]JL L] SUHWKRGQRJ VORMD QDNRQ pHJI
DNWLYDFLMVND IXQNFLMD pLMD VH YULMHG @R VW SN MaDRQ SWDR
konstruiraneQHXURQVNH PUHA&H RG YHOLNRJ V)XSvilxivadiske DNW LY L
funkcie u XPMHW QR M Q H jelpsspanjeiiMednbét ALR EL ]QDPLOR GD X VOX
EL SRVWRMDR VDPR OLQHDUDQ L]JOD] L] VNhibeNi®gloVarigesitd Q H X U F
MHGQLP VORMHP JERJ QHGRVWDWND QHOLQHDUQRVWL %H] Ql
PRGHO NODVLILNDFLMH WH EL VH QHXURQVNDP&tHED PRJOLC
aktivacijskh funkcija koje se mogu pnijeniti. 1 D M p H & U Ha aktiiRatijsiEaimkja jetangens
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hiperbolni (Haykin, 1998; Rumelhart i McClelland, 1986R GDW QR SRVWRMH L VOMHG

funkcije:

(i) step funkcija

0 Nije dobra u praksi

o0 *RWRYR QHPRJXUH L]JJUDGLWLYN®HD WAODNDWRU NRML U
(i) Linearna funkcija

o Postoji bolja funkcija

o 1HOLQHDUQRVW MH VYRMVWYR NRMH RPRJXuUDYD QDS
(i) Sigmoidalna funkcija

o 60LpQD VWHS IXQNFLML DOL MH JODWND

0 Svojstvo nelinearnosti

f Kompozicije su nelinearne

o ,]JOD] XYLMHN L]PHYyX L

(iv) ReLufunkcija

o Jako korisna u praksi zbog svoje nelinearnosti i gradijenta koji je uvijek 1 ili O

8PMHWQL QHXURQ PR&H VH VKHP DW\NSEEE ISNNR]D $vbuQD VO N

VH SULPMHQMXMH DNWLYDFLMVN DW XS NV ®NDHWXMWHH GLR UDDM R |
XNROLNR WR QLMH WUHQXWQD WUD&AHQD YULMHGQRVW SUHG"

1IHXURQVND PUHAaD VDVWRML VH RYHFL&IH QHXURQBMEMHR ML K\

slojeva:

(i) Ulazni sloj

o 3UYL VORM PUHA&H

o0 2EUDYyXMH XOD]@GBtav8 RGDWNH L] V
(ii) 1zlazni sloj

o 3RVOMHGQML VORM PUHAaH

o ,]JOD]L QHXURQD SUHGVWDYOMDMX UMHaAHQMD VXVWD
(i) Skriveni sloj

0 Sviostali slojevi su skriveni

0 lzvode nelinearne transformacije ulaza
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ULAZI

IZLAZNI
SLOJ

SKRIVENI SLOJ

Slika2 6WUXNWXUD QHXURQVNH PUHAH

IHXURQVNX PUHAMHPRUXND]DWL NDR NRPSOHNVQL UDpPpXQV
UDpXQDQMD QHXURQ OUH&H MH PRJXUH NODVLILFLUDWL QD
QDYHGHQD SRPRglik SWODHWRBRRGQHHONR LPD YLAH PRJIJXUQRVWL
principu. 6YL LPDMX XOD]H L] NRMLK NUR] VORMHYH WUHEDMX |
SRVWXSNRP XpHQMD 6ORMHYL VH VDVWRMH RG QHXURQD N
aktivacijskih funkcija. LTHXURQL VX BHRWAMPRQRD YH]H InduHR & UG KIQR Q D
W H ddz@akaw, a dolazi od englveight NRMD VH SURVOMHYyXMH WM SURSD.
aktivacijsku funkciju (A L A5,4aTAE x, L QD WDM QDpLQ VH GRELYDMX L]OD]L
QDMpHAaAUH VDVWRMDMOLURG KQUNRIOVLH@RLYHWAMIRMHYD D L]OD]QL
QD WR aWR VH RG RHNXRKE\EIDH POUGILAH R

SpHQMH QHXUR®RBSH PHHIERMPR UX DOJR &LWHQMNRK BoKU TRIY H A
propagation) =D XpHQMH QHXUFE@WNMH RBOXK [BIRWLUNRML GH VH RSW
NRULVWLWL ]D XpHQMH S3ULOLNRP Xp Hi€fiMBti RERURVR/NH RpPH Al
su ulaznipodagciL NRML VH SRGDFL RpHNXMX NDR L]OD]QL =D WR Mt
koD VH EDYL VWDWLVWLpNLP SRIJUHANDPD )XQNFLMD NRMD U
JUHAND L]PHYyX aHOMHQLK UH]XOWDWD L GRELYHQLK UH]XOWI
kako bi se znalo u kojem smjeru treba mijenjati vrijednostUiR SDJLUDWL LK SR QHXUR
SRPRiUX DOJRULWPD SURSDJDFLMH XQD]DG
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3.2.3. Algoritam stablaRGOXpLYDQMD

$OJRULWPRP VW D(EMIDdeRISIOD X¢elHgDrithMIPRELYD VH JUDILPpNL SULN
utjecga ulaznih varijabli na izlaznu 9D U LMD E @ DL |RPatHbGHERU kategorijaili kao
QXPHULpPND . DUusniM & h@ Ravijable, razlikujemo Klasifikacijska i regresijska stabla
RGOXp(L¥DIMPEYDNL pYRU X JU DI kthWaRdn\ Wapnb GakjaB@ B G LML P
VX UXERYLPDAG MPIHARMW@DY L3 ]D VYDNX PRJIXiUX YULMHGQRVW QF
list u stablu predstavlja vrijednost ciljne (izlazne) varijable ako su dane vrijednosiiiwazijabli
predstavljene putf RG NRULMHQD VWDEOD GR WRJ:OQUWRGOWDEDRQ
QDpPpLQ GD V He kwébg $kupa(pod@dka u sdpove na temelju testiranja vrijednosti

varijabli. *UDQDQMH VH YU4L WHPHOMHP L]JUDpXQD UHOHYDQWQI
metrika (Loh, 2011).Proces se ponavlja na sBd® L]YHGHQRP SRGVNXSX QD UHN
5HNXU]LMD MH ]JDYU&GHQD NDGD SRGVNXS RGUHYHQRJ pYRUD |
NDGD GDOMQMH JUDQDQMH YLAH QH SULGR®IiRYE s BREROM &
RGOXpPpLYDQMD avVxa radlRGIQRYOMPWH L R E MjEdad3teivbuY riQrédid = W U D 3
SRGDWDNWDD IREH V Q X PdotijskipNtij@dnbstknB, ir je koristi model bijele

kutije.

3.2.4. Algoritam naivni Bayesov klasifikator

Naivni Bayesov klasifikator(engl. Naive Bayes lassifier) je algoritam koji pripada grupi
DOJRULWDPD ¥ WjJsMBRj@ n4d fvjdrQjatnosti. Temelji se na primjeni Bayesova
teorema uvjetne vjerojatnosti, i atypojamBayesovN ODVLILNDWRU 'UXJL NOMXDpQL
algoritma, naivni, sugam naivni pristup MHEaKQREOHPD LJ]UDpXQDYDQMD YHOL
vjerojatnosti Da bi se to izbjeglo algoritam pretpostauwjgovisnost ulaznih varijablL NUHUOH V
pretpostavkom dalazne varijable nisu povezane jedna s drugom. Uz pretpostavkis masti, ne
UDpXQDMX VH XYMHWQH YMHURMDWQRVWL NRMH XNOMXpX
vjerojatnosti kojepokazuju odnoszlazre varijable i ulazne varijable aWR S U BgeovhidéD Y O M D
SRMHGQRVWDYOMHQMH 2YD S UHWW S RNQRDWRNIDQMXNH INHROPG IOHN
Naivni Bayesov klasifikator je algoritam kojvelike SRMHGQRVWDYOMXMH XpHQMH S
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su varijable neovisneobzirom na zavisnu varijabulDNR MH QHRYLVQRVW RSUHQLWR
u praksi jenaivni Bayesklasifikator izrazito konkurentarsia fisticiranijim klasifikatorima(Rish,
2001)

3.25 2SWLPL]DFLMD KLSHUSDUDPHWDUD DOJRULWDPD VWURI

Odabr najbolje konfiguracije hipeEDUDPHWDUD |]D PRGHOH VWUjRHMEARJI XpHC
izvedbu modela.7DM SURFHV |]DKWLMHYD GXERNR SR]JQDYDQMH DC
poznavanje odgovarXju LK WHKQLND R®Varh&d&rdDFLMH KLSHU

,]JJUDGQMD HILNDVQRJ PRGHOD VWURMQRJ XpHQMDriMH VORaAat
RGDELU RGJRYDUDMXUuHJ DOJRULWPD D SRWRP L GRELYDQI
S R G H &abj¢dovhiperSDUDPHWDUD 6KDZL HW DO SRVWRMH Ul
WH LPDMX UD]JOLpLWH SUHGQRVW LOL QQMGR Y W\DW H H RN®KEOWDH S L
8 PRGHOLPD VWURMQRJ XpHQMD SRVWRMH GYLMH YUVWH SD
DaXULUDWL NUR] SURFHV XpHQMD SRGDWDND QSU WHAaLQH Q
modela.Drugi, nazvani hipgrarametri, nePRJX VH LJUDYQR SURFLMHQLWL L] Xt
moraju postaviti prijetrenranjb PRGHOD VWURMQRJ XpHQektiru ivadéla RQL GF
VW UR M QaR(KuhX p&H @hnson, 2013)Hipemparametri su parametri koji se koriste za
NRQILJIXULUDQMH PRGHOD VWURMQRJ MpHQNDU RYBUN HV RIS IDH
speificiranje algoritma koji se koristi za minimiziranje funkcije gubitka (npr. aktivacijskiadija

u neuronskim mré D P(Diaz et al., 2017)

'D EL VH VWYRULR RSWLPDODQ PRGHO PRUD VH LVWUDALWL
arhitekture modela soptimalnom konfiguracijom hipparametara nazvalé SRGHaDYDQM]I
hipemparametara. RGHAaD Y D (B\DHW DKPHBWADUD VH VPDWUOBm k@adfeo QRPN
XpLQNRYLWRJ PRGHOD VWURMQRJ XpHQMD SRVHEQR ]D PRGH
koji imaju mnogo hipgrarametardHutter et al.,, 2019) 3ARVW XSDN SR GQ&anzdi@@MD KLS
UD]JOLpLW L]JPHYyX UD]JOLpLWLK DOJRUWMMVKRRDK VWL]FOMQRW L K
hiperSDUDPHWDUD XNOMXpXM X U konNnDik&fnte hipégadrdmétketDec&stte/ N U HW Q
Garcia et al., 2019) 5Xp QR W jd watlitibh8h® RBpLQ SRGHADYDQMD KLSHUSI
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uvigk SUHYODGDYD X QHNLP LVWUDALYDQMLPD LDNR ]DKWLN
DOJRULWDPD VWURMQRJ XpH cavhipepa@rivetakdRbrad, ZORY WDYNH YULM

2pHNXMH VH GD UH VH RSWLPDOQD DUKLW HdWpostUpkaPRGHOL
optimizacije hipgparametara.8 QDVWDYNX VH QDYRGL QHNARQ@rimjeRu VQDAaQL
optimizacije hipgparametara na modele strojnofy bl QHviter et al., 2019)

1. Smanjuje se potrebni ljudski napor jer se znatjdvARH XWUR&L |D S RaEméatiary,D QMH K
posebno zaelike skupoveSRGDW DN D Ig@itme/sv&likitd Rréjerd hip@arametara.

SREROMADY R ndéeldl RMddgDHperparametrD OJRULWDPD VWHEERMQRJ X
UD]J]OLpLWH RSWLP@BNER GGNRMWEHUQRIBHPDQVL X UD]JOLpLWLP VI

yLQL PRGHOH L LVWUWDALND QWIHG SR RWMWOWOL YULP]LQD SRVW
KLSHUSDUDPHWDUD SULPLMHQMHQD PRAaH VH GREUR L SRaw
postupak optimizaddH KLSHUSDUDPHWDUD SRPDaH RGUHGLWL QDM

problem.

8 QDVWDYNX VH RSLVXMX SDUDPHWUL ]D pHWLUL DOJRULWI
LVWUDALYDQMX

3.25.1. k-QDMEOLALK VXVMHGD

U k-NN algoritimu MH EURM Q D MK (@dsdlhiKiperardvhet&ZDo et al., 2007)Ako je

N SUHPDOHQ PRGHO UH ELWL SRGWUHQLUDQ DNR MH N SUH
YLAH YUHPHQD 8] WR SRQGHU LUDIOV KX Y (DAMLIRWDBI IN R & B &WBH. QDL
"uniformne" (svi se ponderiraju jednako) ili "udaljenosti WRpNH VX SRQGHULUDQH LQ
XGDOMHQRVWL nBsyi pkdraRkojVse Heddlitgp Metrika udaljenosti i parametar
VQDJH OLQNRZVNL PHWULNH PRJX WDNRYHU ELWL SRGHaHQL I

3.2.5.1.Naivni Baye®v klasifikator (NB)
yHWLUL JODYQH YUVWH 1% PRGHOD VX %HUQRXOOLMHY 1%
NB (Sulzmann et al., 2007) SRELpDMHQR QH SRVWRML QLMHGDQ KLSHUS
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za Gaussov NB. Izvedba Gaussova NB modela uglavnom ovisi o tome koliko dobro skup podataka
slijedi Gaussovu raspodjelu.

3.252. 1HXURQVNH PUHaH
8 XVSRUHGEL V GUXJLP PRG HrénsKPIDPVYW &IR M B W X (rHU@ kbXK LQH U S L
]IDKWLMHYDMX SRGHaADYDQMH
Prvi skup hiperparametara povezan je s razRofPRGHOD QHXURQV KuHi se& HaAaH 'D
KLSHUSDUDPHWULPD GLIDMQD PRGHOD %XGXuL GD VYH QHX
V @Ro&t modela uglavnom ovisi o broju skrivenih slojeva iblQHXUR QD X VYDNRP VOR!|
dva glavna hiperparametra
UizUDGL PRGHOD QWXDRWXEBNIPKHSHUSDUDPHWUD SRVWDYOM
VORAHQRVWL VNXSD SRGDWROGHOQ DRFRMHP HHU RQIVEIH PUHAaH
VORAHQ ]D PRGHOLUDRMD REMH NONGDY\@D KISTHXEPENsIren¥ hey Eh)eM D
ELWL SUHVORAHQ GD EL LIEMHJDR SUHWUHQLUDQRVW
8 VOMHGHURM ID]L SRWUHEQR M PB/R fdiwdiavkbjuiebR KehfiglLyitdtQ H Y U V'
je tip funkcije gubitka, koji sedabire uglavnom na temelju vrste problema (npr. binarna unakrsna
HQWURSLMD ]D ELQDUQX NODVLILNDFLMX YLAHNODVQD XQD
RMSE za problemeegresije)(Koutsoukas et al.,, 2017 ) R4 MHGDQ YDabQ KLSHUSDU
aktivacijske funkcije koji se koristi za modeliranje nelinearnih funkcija. Neka@agploznatijih
aktivacijskih funkcija su tangens hiperbolni i sigmoida.
1D NUDMX WLS R 8itv VR BEW\RW Dp RR aHJ D €dchastiQiraddnt WeScemW HQ J
SGD), adaptivhi moment procjene (engladaptive moment estimatipADAM), propagacija

SURVMHpPQH NY D G U Dabt@elarSsBubLe inré pabatiMSprop) itd (Domhan et al.,
n.d.).

S drug strane, neki drugi hiperparametri povezani su s optimizacijom i procesom treniranja
PRGHOD QHXURQVNH jbBUipedpdran®hi optihiQdjda WRSD XpHQMD MHGD

QDMYDAQLMLK KLSHUS D UDRPGWNMHORAKk¢ERIR GAHITD2EGOHYKHXMH YHOLDpL
NRUDND X VYDNRM LWHUDFLML aWR RPRJXUXMH NRQYHUJLUD

SURFHV XpHQMD DOL JUDGLMHQW PRaH RVFLOLUDWL RNR OR
6 GUXJH VWUDQH PDOD XWMR SD LX OH @@lieD RHYRSIRKDILD WL Y ULN
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trenranjD PRGHOD 2GJRYDUDMXuD VWRSD XpHQMD WWRHEDOD E
NRQYHUJLUDWL QD JOREDOQL PLQLPXP X UD]XPQRM NROLpPLQ
'UXJL XRELpDMHQL KLSHUSDUDPHWBXNAWBQMWREBE QWXL
UHJXODUL]DFLMH PRGHOD SUHGORA&HQD ]D VPDQMHQMH SUHW
se nasumce uklanja, a postotak neurona koji se uklanjaju treba prilagoditi.

9H OL p L @dijeA brQjlepoha preostalasydd KLSHUSDUDPHWUD NRML SUHGVW
X]JRUDND SULMH DAXULUDQMD PRGHOD kupEdtRhtalNegSB® ®tH W Q L K
al, 2018) 9HOLpLBWAIMH RGUHYXMH VH SUHPD SRWUHHDPD UHYV
LWHUDFLMD %URM HSRKD RYLVL R YHOLpPpLQL VNXSD ]D WUHQ
svoju vrijednost dok Ss8VRpQRVW YDOLGDFLMH QH SRpQH VPDQMLYDWL

6 GUXJH VWUDQH PRGHOL VH pHVWR NRQYHUJLUDMX XQXWDU
GR QHSRWUHEQRJ GRGDWQRJ WURAHQMD YUHPHQD L SUH\
zaustavljanjem. Rano zaustavljanje oblik je regularizacije kojim treniranje modela staje kad se
WRpPQRVW YDOLGDFLMH QH SRYHUD QDNRQ RGUHVHQRJ EURM
VH PRAH SULODJRGLWL NDteRraBimddélay PDQMLOR YULMHPH

3.253. 6WDEOR RGOXpLYDQMD
6WDEOR RX®EMPDODMHOD MH PHWRGD NODVLILNDFLMH NRMD NI
RGOXND L PRIJXULK SRVOMHGLFD VD §3afing 8iARigeke 8)UDYLOD
6WDEOR RGOXpLYDQMD LPD WUL JODYQH NRPSRQHQWH NRULI
YLAH pYRURYD RGOXNH NRML XNoDXMKY ®I DN WhisldvaM Bty ' & O XIN H
QHNROLNR pYRUR tdiavinju\WwijengsklaBeRvidiiasdt all, 202). Algoritam stabla
rekurzivno dijeli skup podatakza treniranjes boljim vrijednostima atributa za postizanje dobrih

odluka o svakom podskupu.

Obrezivanje(engl. prunning)koje podrazumijeva uklanjanje nekih pdddY RURYD pYRURYD RC
koristise kodVWDEOD RGOXpLYD QpDHMWLNR EWDVER VMENPRIBHOD % XG>
LPD YLAH SRGVWDEDOD ]D GR @&ksiank BubB& stabla] Qriaksimiéindgk G O X N
GXELQD MH ELWQL KLSHUSDU D P ttamh&(any BtMlL 2BIRYQWUROLUD V(
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SRVWRMH P QRJ hipGpavathetrikejD seQrebaju prilagoditi za izgradnjiX pLQNRY LW LK
PRGHOD VWDEOD > @ 3UYR NYDOLWHWD UD]GYDMDQMD PR32
*LQL LQGHNV L LQIRUPDFLMVND GRELW QHNH VX RG PRJIXULK |
PRA&H VH RGDEUDWL ]D L]ER U DQDAVRER QGVTH ¥ H WIIDQY/X@MPQIROUD G L

Nadalje, postoji nekoliko diskretnih hiperparametara povezanih s postupkom grananja: minimalan
EURM LQVWDQFL ]D UD]GY DGFOELN B N R (PRORRYBEA XaNaN, \B0m1) ] D
(Sanders & GirauCarrier, 2017)

3.3. Opis podataka

2YR VH LVWUDALYDQMH WHPHOML HIRBRE DFREDWR pDIM W LNODERC

francuskom graduParis, Marseille, Lyon, Toulouse, Nice, Nantes, Strasbourg, Montpellier,

Bordeaux, Lille, Rennes, Reims, Le Havre, S&tienne, Toulon, Grenohld®ijon, Angers, Le

Mans, Nimes, Aixen Provence, Brest, Saibenis, Clermonferrand, Limoges, Villeurbanne,

Tours, Amiens, Metz, Besancon, Perpignan, Orléans, Mulhouse, BotBalgarecourt, Caen,

Rouen, Nancy, Argenteuil, Montreuil, Saipaul, SamDHQLY 2GDEUD @rancuski QDMY H

gradovi,odnosnosvioni NRML LPDMX YL&H RG 'R G DWQADQRWHM. NN OM X p L

bio je da barem dva kandidata u tom gradu imaju otvorene stranice/pPaofilaci su kreirani od

strane autorarada pojednp QLP SUHX]LPDQMHP SRGDWDND VD VWUDQLFD
JRGLQH ,PH L SUH]JLPH NDQGLGDWD X sttaica Rbotned® SUH X

SRYMHUHQVWYD 6YDNL NDQGLGDW MH SUHWUDALYDQ QD GUL

stranica ili profila.Kod kandidata koji su imali otvorene stranice ili profile, pregledavan je svaki

VDGUADM L NDWHJRUL]JLUDQ X MHGQX RG VOMHGHULK NDWHJ

VWDWXV =D VYDNL VDGUADM X NB®UHDKXNMD D@D MWHN Skn@D A/LD 8 UAR

VDGUADMD EURMX NRPHQWDUD VDGUADMD WH EURMX GLMHO|

Tablica u nastavku daje nazive i opise varijabli koje su se korixtile VW UDALYD QM X
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Tablical. Opis varijabli

Naziv varijable Opis varijable i vrijednosti
NazivgradauNRMHP MH SR O lsWgtguiviU
u Francuskoj kojiima YLAH RG VWV
Grad

DQDOL]X X Ngpasloxdxsétl@dgih su bar dva

kandidata imala otvorene stranice/profile.

Ukupanbroj likeovastranice

Ukupan brojikeovastranice

%URM GRJDY

BNXSDQ EURM GRJDYDMD SRGL
na stranici kandidata.

Broj fotografija

Ukupan broj fotografija podijeljenih tijekom kampar

na stranici kandidata.

Broj poveznica

Ukupan broj poveznica podijeljenih tijekom kampar

na stranici kandidata.

Broj videa

Ukupan broj videa podijeljenih tijekom kampanije r

stranici kandidata.

Broj statusa

Ukupan broj statusa podijeljenih tijekom kampanje

stranici kandidata.

Broj likeovadoJDyD M

3URV MH ped@ya MHREMDP RJ GRJD

Broj likeovafotografija

3 UR V MH hkde@yajedn&ivografije.

Broj likeovapoveznica

3 UR V MH hde@yajedné&pdveznice.

Broj likeovavidea

3 UR V M H pkeapajEdndyMidea.

Broj likeovastatus

3 UR V MH jhke@yajednéyMtatusa.

BrojkomeQWDUD GH

SURVMHpPDQ EURM NRPHQWI
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Broj komentara fotografija BURVMHpPDQ EURM NRPHQWI

Broj komentara poveznica BURVMHPDQ EURM NRPHQWI
Broj komentara videa BURVMHPDQ EURM NRPHQW
Broj komentara statusa BURVMHPDQ EURM NRPHQW
%WURM GLMHOMEH SURVMHpPpDQ EURM GLMHOM
Broj dijeljenja fotografija BURVMHPDQ EURM GLKHOM
Broj dijeljenja poveznica SURVMHpPpDQ EURM GLMHOM
Broj dijeljenja videa BURVMHPDQ EURM GLMHON
Broj dijeljenja statusa BURVMHpDQ EURM GLMHOM

BULSDGQRVW NDQGLGIVBMLE®R (
LUD, LUC, LSOC, LRN, LREM, LREG, LRDG,

Stranka LLR, LFI, LEXG, LEXD, LECO, LDVG, LDVD,
LDVC, LDIV.
Spol 6SRO NDQGLGDWD PXaN
Rezultat na izborima Postotak osvojenih glasova kandidata na izborim

Inicijalnojeu LVW UD ALY D Q M Hrijxolt @4MilsznkE v@fableaydnose se ndi) aktivnost

kandidata i reakcije pratitelja stranice na aktivnost kandid@tadvije varijable koje se odnose na

VSRO NDQGLGDWD L SULSDG QR ¥dnajdNiDa@ra haiphid RaldkvhéV LObNR M
modele, rezultat na izborima mjeren postotkom glasova kandidata na izbbdidkan koraka
SULSUHPH SRGDWDND L DNWLYQRVWL VHOHNFLMH DWULEXW

predstavljaju ulazne parametre u modele.

8 VOMHGHIHBEBRIODHY OMKXOWDWL LVWUDALYDQMD NRULVWHI
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4. 5(=8/7%$7, ,675$4,9%$1-%

5H]XOWDWL LVWUDALYDQMD SUHJHQWLUDMEHVMHXQR®WDDY LQ
razumijevanje podataka kroz prikaz distribucija vrijednosti varijabli iVliYDQMH PHYXVRI
povezanosti varijabli mjerene korelacijohDMYDaQLML UH]XOWDWL LVWUDALYD
GUXJX VHNFLMX RYRJ SietalipdopisatipiadiktidirnborRIMobitenvatyoritmima

VW UR M Q Rnjihapga@riveDi kvatete. Na kraju se provodW HVWLUDQMH VWDWLVWL
UD]J]OLND PHYXVUHUROWPVWIREDYDQMD RGIJRYRUD QD SRVWDYON

4.1. Razumijevanje podataka

U koraku razumijevanja podataka opisuju se varijable kroz deskriptivnu iktatist tablici 2
prikazane su minimalne, maksimalne i srednje vrijednoB&tU LW PHWLPpND VEaHs®&LQD L P
varjable NRMH VH RGQRVH QD DNWLYQRVW NDQGLGDWD QD GUXA!

Tablica2. Deskriptivna statistika vgabli

Naziv varijable Opis vrijednosti

Minimum: 1
: . Maksimum:114 740
Ukupan brojikeovastranice
SULWPHWLPpNBS5VUHGLQ

Medijan: 5026

Minimum: O

Maksimum:27

HURM GRJDY SULWPHWLPAND VUHGLQ(
Medijan: 2
Minimum: O

Broj fotografija Maksimum: 18

SULWPHWLPND VUHGL(
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Medijan10

Broj poveznica

Minimum: O
Maksimum:24

SULWPHWLPpAND VUHGLC

Medijan:3

Broj videa

Minimum: O
Maksimum: 70

SULWPHWLPpRD VUHGL(

Medijan: 8

Broj statusa

Minimum: O
Maksimum:7

SULWPHWLpPpND VUHGL

Medijan: 1

BrojlikeovaGRJDyD

Minimum: O
Maksimum:530
SULWPHWLPND VUHGL(

Medijan: 2

Broj likeovafotografija

Minimum: O
Maksimum:667.5
SULWPHWLPN®RSVUHGLQ

Medijan: 48.88

Broj likeovapoveznica

Minimum: O

Maksimum:573
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SULWPHWLPMD VUHGL(

Medijan: 56.7

Broj likeovavidea

Minimum: O
Maksimum:574.5
SULWPHWLPNBRAVUHGLQ

Medijan:56.7

Broj likeovastatusa

Minimum: O
Maksimum:88

SULWPHWLpPSNEG VUHGLQ

Medijan:0

%URM NRPHQWL

Minimum: O
Maksimum:90.8
SULWPHWLpPMNGB VUHGLQ

Medijan: 0

Broj komentara fotografija

Minimum: O
Maksimum:215.86
SULWPHWLPNDB VUHGLQ

Medijan: 3.1

Broj komentara poveznica

Minimum: O
Maksimum:144
SULWPHWLPIB5VUHGLQ

Medijan: 2

Broj komentara videa

Minimum: O
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Maksimum:140
$ULWPHMIbdND VU

Medijan: 4.7

Broj komentara statusa

Minimum: O
Maksimum:13.6
SULWPHWLPND VUHGL

Medijan0

%URM GLMHOMH

Minimum: O
Maksimum:154
SULWPHWLPND VUHGLQ(

Medijan: 0

Broj dijeljenja fotografija

Minimum: O
Maksimum:120.5
ArtmHWLpND MWUHGLQD

Medijan7.7

Broj dijeljenja poveznica

Minimum: O
Maksimum:308.2
SULWPHWLpP26D VUHGLQ

Medijan: 7

Broj dijeljenja videa

Minimum: O
Maksimum:232
SULWPHWLP3OR VUHGLQ

Medijan: 8.5

36



Minimum: O
Maksimum 32

Broj dijeljenja statusa $ULWPHWLPND VUHGL

Medijan:0

Minimum: 0.68

Rezultat na izborima Maksimum: 66.32

SULWPHWLPND VUHGLQ

9HULQD YDULMDEOL LPD HNVSRQHQFLMDOQX GLVWULEXFLMX °
pojave manjih vrijednosti, a maigerojatnost pojave velikih vrijednosti. Karakteristika je takvih
distribuciaGD VX YULMHGQRVWL DULWPHWLpNH VUHGLQH YHUH RGC

U koraku razumijevanja podataka ispitane su i povezanosti vakf@blse odnose na aktivhost na

G U X a WWUHRAR M D F H E RaRiNijeneDakar8ladijdkh analiza. Rezultati su dani u tablici u

dodatku radaa sortirani po vrijednostt NRHILFLMHQWD NRUHODFLMH RG QD
najmanjoj. Uz vrijednost koeficijenta korelacija dana je i vrijeghp NRMD VXJHULUD VWD
]QDpDMQRVW UH]XOWDWD ,QWHUSUHWLUDWL VH PRJX VDPEF
Koeficijenti korelacijepo apsolutnoj vrijednosty Hi L R G VPDWUDMX VH MDNR YH
a koeficijenti korelacijgpo apsolutnoj vrijednostiY H U LO.&Rv@likom povezanosti (Petz, 1997.).
.RUHODFLMVNRP DQDOL]RP MH XWYUyHQ QL] OLQHDUQLK SRY
povezanost(vrijednost koeficijenta korelacije iznad 0.7) imaju varijable koje se odnosa
GLMHOMHQMH ODMNDQMH L WOREPHXDWIIDU DIBWH RBM YK HD HO IYQ R
XWYUyHQD MH L]PHYyX YDULMDEOL likebtvk 3 RGDNY B & D HQRMDH [DRIR
SRILWLYQD &aWR XN DKedwaHs BID YD U Bl VGAMRMVAH O NE@®M&NAG RIDy D V
'UXJD QDMYHUD SRYH]DQR V Wkeadua vidé# itbijoxikeoalfotoglr &fifa. OAkoE U R M
SURPDWUDPR YDULMDEOX 5H]XOWDW NRMD UH SUHGVWDYOI
linearnu povezano#na s varigblom Ukupan brdjkeovastranice. Zanimljivo je istaknuitirazito

mali broj negativnih koeficijenata korelagijeodnosno potpuni izostanakelike negativne

povezanosti.
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4.2. Priprema podataka

Priprema podataka oduzinmrem60% ukupnog vremenarocesa otkvanja znanja u podacima
(Cabena i suradnici, 1998Y sklopu koraka pripreme podataka provedeno je niz aktivnosti.
,QLFLMDOQR LVWUDALYDQMH XNOMXpXMH NDQGLGDWH QD L]
VWDQRYQLND 3UL WRPH VX LVNOMXpHQL NDQLGDWL N
1DGDOMH LVNOMXpHQL VX JUDGRYL NRML QHPDMX YL&H RG
profilima. 3UYD DNWLYQRVW pLaAaUHQMD SRGDWDND ELOD MH LGH
vrijednosti koje idu van trenda preostalih podataka i natezelaleko od srednjih vrijednosti
DWULEXWD ,GHQWLILFLUDQH VX MHU VX QHNL RG SULPLMF
QHXURQVNHOPWMHOH ANK VXVMHGD MDNR RV MIHSKMILSUH QD HN
NRULAWHQL ]D LGOD W DI MMOIVMGHM MIINVGQIBHYVMD MH R]QDpHQD NDR V
QDMPDQMH LQWHUNYDUWLOD LVSRG SUYRJ NYDUWLOD LO
pristupomidentificirana suV W W@a sdD V N CaMzdplfthj€@analizepodatakaMi FDQMHP VWU AL
QDVWDOH VX QHGR \Posipkoti dmeYadja Moti@aBdr Wijekto vrijednosti koje
nedostajuprovedena jegmputacija Time supridjeljivane vrijednostina prazna mjesta temeljem
V O M Hehitistidik QHGRVWDMXUH YU sWsH@hRXj§dhogting Ladjgb MH QH

6 O M H G H inutak irijurddrd pdatalkdo je normalizacija podatakBrovedena jearmalizacija

s dva aspekta. Prvo su podaci normalizirdniR E]LURP QD EURM ELUDpPD X SRMHGL
vrijednost svake vatP EOH MH SRGLMHOMHQD V EURMHPUHREiIUgdnpD X JU
koraku provedena jmin-maxnormalizacija kojom su vrijednosti svih varijabli svedene na skalu

od 0 do 1Modeliranje je provedeno nad pripremljenimoymaliziranimpodacima 7 U H ivdodd N W
provedena u pripremi podataka je selekaijgbuta. ®lekcija atributaje proces odabiray D 4 Q L K
varijabli (]QD p,avitiita) NRMH GH ELWL NRULYVQHiil] Begesi& Sdiekcijpl ODV LI L
atributasmanjuje dimenzionalnogtodataka, aime smanjujda vrijeme potrebno za modeliranje.

Odabir relevantnih varijabliSR ER O M & D YizdikiRip @Bdé/dok X N O M X prawj® Q M H

Y Di ®arijabli smanjue WRPQRVW 8NODQMD QM Hvaxijab¥W [FAMH & L L UHYEKOQON ¥
LVWRY UHPH @QRo&ER G M BIBs¢éeff, 2003., ArauzeaAzofra, Aznarte i Benitez,

2011., Cadenas, Garrido, i Martinez, 201Blgkoliko je pristupa selekciji atributa. U ovom se

LVWUDALYDQMX NRULVWL ILOWHUWLSRGDW X3 HNRE L i@l $SRQ J |
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temeljem mjere vrednovanj&ao mjera vrednovanja, koristitH VH 5HOLHI)OWOJRULW
DOJRULWDP MH RGDEUDQ L] UDJORJD MHU MH UDPpXQDOQR X
povezivanjafj. interakcije, tako da informativne vatMDEOH QLVX JUHANRP HOLPLQL!
L VXUDGQLFL 2VLP WRJD 5HOLHI DOJRULWDP LPD NDUI
UD]J]OLpLWLP NDUDNWHULVWLNDPD SRGDWDMBGCGIBUEMQRIZEBL EL

su rezultati preedene selekcije atributa primjenom ReliefF algoritma.

Tablica 3. Rezultati selekcije atributa

Varijabla Mjera vrednovanja
Ukupan brojikeovastranice 0.029702
%URM GRJDyDMD 0.026505
Broj likeovastatusa 0.011427
Broj fotogrdija 0.008699
Broj poveznica 0.004903
Broj likeovafotografija 0.002092
Broj likeovapoveznica 0.001551
Broj statusa 0.001498
BrojlikeovaGRJDyDMD -0.00054
%WURM NRPHQWDUD ( -0.001936
Broj likeovavidea -0.002369
Broj dijeljenja fotarafija -0.003654
Broj komentara statusa -0.00369
Broj videa -0.004196
Broj komentara videa -0.006043
Broj dijeljenja poveznica -0.006576
Broj dijeljenja statusa -0.006611
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Broj dijeljenja videa -0.008027

%URM GLMHOMHQMDE -0.0088%
Broj komentara poveznica -0.01112
Broj komentara fotografija -0.011854

Sve varijable koje imaju pozitivhu vrijednost mjere vrednovanja su selektieaneelevantne za
SUHGLNFLMX UH]XOWDWD WH UH SUH G YhadeeYSDNaDiatdmex8O D] QH S|
YDULMDEOL RG SRpPHWQRRMNXEHD RGQRWH QIDMPEGBWNH GUXa'
su temeljem rezultata selekcije atributa primjenom algoritma ReliefF odabraneHte Q D P

predstavljati ulaz imodeliranje.

Cilj je pripreme pod® DND RpLVWLWL SRGDWNH hHiutetalnddeianje Q Dp D M1
6OMHGHUD VHNFLMD RSLVXMH UH]XOWDWH UD]YRMD SUHGLNW
VWURMQRJ XpHQMD

4.3. Prediktivni modeli

8 pHWYUWRP NDVDxa®ld®3YLMHQL VX SUHGLNWLYQL PRGH
DOJRULWPD VWRBIBRDYRelprijéh@rldn iterativan proced’odaci su za potrebe

primjene svakog algoritmaosebnagripremani(korak pripreme podataka je opisan ranije u ovom
poglavlju). Kao eGQD R G QD MY D a Qdviri kordkusamagv & RWU/D LpiodeDeRavieD
optimizacija hiperpamaetara svakog pojedinog DOJRULWPD NDNR EL VH VSULMH
modela D GRELOL NYDOLWHWQL SRX].®pthizatijaWipepp@inetatd G LN W LY

provedena nakupurelevantnihpodataka za treniranje

4.2.1. ModelkQDMEOLALK VXVMHGD

Na slici u nastavku vidljivo je kretanje vrijednostABE (Root Average Square Erraoyisno o
broju odabranih susjeda. Kako je ranije navedend\yN je broj promatranihQDMEOLAaLkK VXVMH
presudni hiperparametar. AkokeSUHPDOHQ PRGHO UH ELBUHYRIG®GWN HRR G H C

biti pretreniran.
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Slika3 .UHWDQMH JUH&NH PRGHOD RYLVQR R SDUDF

Najmanjamjera J U H RABH je zak=6, te U H ovddbroj odabratkao optimalan broj susjeda koji
se uzima u obzirNakonk=6 RASE opetNUHUHTOMVMH EURM L X QHNROLNR UL
odabrarkao optimalan.Vrijednosti su prikazane i u tablidi

Tablica4. Kretanje parametara ovisno o k

RASE

14.148
12.322
11.792
11.431
10.805
10.728
10.761
11.014
10.999
10.963

©| 0| Nl o o | W] N| | AN

[
o

SUHPD JUDILNRQX Lk DERVWILAK VB XDBM¥NOHeDKoMdroRdRr& H O

susjedanadalje evaluiramo i interpretirante se unastavku prikazuju rezultati & 6.
SDUDPHWUL WRPpQRVWL L SRX]GDQRVWL PRGHOD SULND]DQL V
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Tablica5. Pouzdanost modela@ DMEOLALK VXVMHGD

Prediktor Algoritam RSquare RASE
SUHGYLYHQD )RIK QDMEOLAL 0.5044 8.989¢
Rezultat

Tablica 5. daje informaciju i mjeri pouzdanost modela, RSquare, koji nam govori koliki udio
YDULMDQFH ]DYLVQH prédiktbrskd Ea@jablvhbl iRAE &Y &j€dhbist @d 0.5044
sugerira da ePDOR YL4&H RG SRORYLFH YDULMDQFH REMDAQMHQ

prediktivnom modelu.

6 FLOMHP XWYUYLYDQMD QD M]Q D{eDdfjethimddela <& DHIE ION V& RKJ & X\WM
provedena je analiza osj@tfpsti. Rezultati analize osjetljivosti govoreolko se promijeni

vrijednost izlazne varijable, kad se mijenja ulazna, prediktorska varifétaltati su dani u tablici
unastavku.OULMHGQRVW JODYQL XWMHFDM X VW & vaKjableJlAYRUL N
L]IOD] D YULMHGQRVW XNXSQL XWMHFDM X]LPD X RaEikeU LQWH!
X UDQJLUDQMX YDULMDEOL V REJLURP QD RYD GYD SDUDPHW
ukupniutjecaj varijable na izlaz.

Tablica6 1DM]QDpDMQLML SUHGLNQRWEOUWRPKOWDMWIM XDP R

Varijabla Glavni Ukupni
utjecaj utjecaj
Ukupan brojikeova 0.285923782| 0.440065318
stranice
Broj likeovapoveznica | 0.150993283| 0.331343647
Broj poveznica 0.092769195| 0.204195042
Broj statusa 0.051398763| 0.202995511
Broj fotografija 0.071789046| 0.176097520
%YURM GRJDyD| 0.05814806{ 0.170776342
Broj likeovastatusa 0.025676981| 0.127833465
Broj likeovafotografija | 0.021581386| 0.1018842784
Spol 0.005765063| 0.015845799
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Varijabla Glavni Ukupni
utjecaj utjecaj
Stranka 0.005932661| 0.012817144

Ukupan brojikeova VW UDQLFH QDM]QDpDMQLML MH SUHGQBWR O LIALKR
VXVMHGD 7HPHOMHP EURMD RVRED NRMH VX iGBMNDOH VWI
SUHGYLGMHWL L]JERUL 6OMHGHUH WUL YDULMDEOH NRMH LF
poveznice, i to redom: broj dijeljenja poveznica, likggovapoveznica i broj poveznica. Model k
QDMEOLALK VXVMHGD X YH O L& RijjeRjMiHajkanjS potesrich@dd MdbhaS R Y H] ¢
SUHGLNWRU UH]XOWDWD NDQGULGWMM®HQD SR YIQW [ b NIUH GIIENRW R
QD DVSHNWH LQWHUDNFLMH NDQGLGDWD L SRWHQFLMDOQRJ
to: bro NRPHQWDUD GRJDYDMD EURM NRPHQWDUD IRWRJUDILMCLC
WDEOLFH QD O é#rahkakdjokBn@idanpipaddte spol kandidata.

8 QDVWDYNX DQDOL]H UH]XOWDWL DQDOL]H RV MétMtadeM LY RV W
6 O MH G H slike gsikaeWuUHUDILPpNL NUHWDQMH YULMHGQRVWL L]OD]Qt
vrijednosti ulaznih varijabli. Ulazne varijable posss su poYDAQRVWL WM UD]JLQL >

promjenu izlaza.
ModelK-QDMEOLALK VXWXiMdhaOzIs&d th@X LYQVWDQFX NRULVWHUL RG.

X ORNDOQRP VXVMHGVWYX WRJ SURPDWUDQMD 8 RYRP L
kontinuiranog odgovora, postotka glasova kdjel NDQGLGDW G&RELWL QD L]JERULP
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Rezultat
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70

Slika6 5D]JOLND VWYDUQLK L SUHG Y-IQIH\DE ® L\ U K MK/ QIRNGWL X PR GHO X
Slika prikazuje grafikon kretanja stvarnlh SUHGYLYHQLK YULMHGQRVWL QD VNXSX |]D GMEBODRKRPEPRQR F

SDGDMX GXa OLQLREUHESMA®DUIWMHGE YXLMHGQRVWL VOLPpQH VWYDUQLP YULMHGQF
prikaza koje su udaljenije
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ORGHO QHXURQVNH PUHAaH

Prilikom razvojamodeh QHXURQVNH PUHAH QDMSULMH GHILQLUDPR YL
NRMLK ELUDPR VWUXNWXUX L PHWRGX XpHQMD 8 RYRP LVWL
tangens hiperbolrkoji transformra vrijednosti u intervall do 1 te predstavlja skaliranu verziju
ORJLVWLPNH IXQNFLMH

Formula je:

AeFs

ME Es
Arhitetk WXUD QHXURQVNH PUHaH WHPHOML VH QD WUL VORMD XC
jednog skrivenogsloja kojj REUDYyXMH SRGDWNH WH MHGQRJ L]JOD]QRJ V(
varijabla ishod izbora mjerena ostvarenim postotkom glasova na izh@wdg se koristi jedan
skiYHQL VORM V RE]JLURP Qrnibai]sci@diikx(Worhik/ &V a). D1&8IKE) QUM D
empiriski GRND]DOL GD MH MHGDQ VNULYHQL VORM GRYROMDQ ]D

Tablica7. Parametri modela

Parametri modela Vrijednosti
Metoda validacije k-strukavalidacija(k=5)
Aktivacijska funkcija TanH(Tangens
hiperbolni)
Broj skrivenih slojeva 1
Broj neurona u 4
skrivenom sloju

%URM QHXURQD X VNULYHQRP VORMX MHGDQ MH RG QDMYDaC
vodi do podtreniranosti, a preveliki dogbreniranosti. Odabir optimalnog broja neurona svodi se
QD PHWRGX SRNX3ABDMBALSRISUWAWKRGQLK L\V/dtlgbd bdvp QMD X
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QHXURQD QDYRGL DULWPHWLpPNX VUHGLQX QHXURQD QD XOD]

odabirbroja neurona u srednjem sloju.

8 RYRP MH LVWUDALYDAMR GBSO D M IXNWHR@R'NH PUH&AH X NRMLPL
u skrivenom sloju. Na kraju je odabran modelsH \Welukdhau skrivenom sloju.

Tablica u nastavku prikazuje vrijednosti paretara kvalitete modela dobivenih ovom

konfiguracijom.

Tablica8 3DUDPHWUL NYDOLWHWH PRGHOD QHXURQV

Parametri Vrijednosti
RSquare 0,809295¢
RASE 5.977971

Mean Abs Dev 3.735116!

LogLikelihood | 141.1088705

SSE 15723901661

Pouzdanost modela mjerena kroz parametar Rsquare u izno806gdkazuje da se ovi rezultati

mogu generalizirati izvan skupa podataka francuskih lokalnih izbora na kojima je model
napravljen.Pouzdanost prediktivnog modela primjenom algoritQH X URQVNH PUHaH MH
pouzdanosti modela dobivenog algoritmomkD MEOLALK VXVMHGD D L JUH&AND P
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Slika7 $UKLWHNWXUD QHXURQVNH PUHA&H

Slika7.prikazuMH D UKLWHNW X U Xtri@lbjX |edni@h dINzdinsldjeirh&efi 3¢ sastoji od

10 neurona, jednim srednjim slojem koji se sastojdatkurona te jednim izlaznim slojem koji se

sastoji od jednog neurona Rezultatizhbora ORGHO QHXU R (@ VédhbstBudr aije
pretreniran, a u velikoj mjeri prediktorske DULMDEOH REMDaQMDYDMX L]OD]QX

6 O M H G H slike Gl D M#kakzuju kretanje vrijednosti izlazne varijable ovisno o kretanjima
YULMHGQRVWL XOD]QLK YDULMDEOL 8OD]QH YDULMDEOH SF

promjenu izlaza.
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Slika8 3UHGYLYyDQMH QHXURQVNRP PUHARP

SULND]L JUDQLpQLK PRGHOD WHPHOMH VH QD JUDQLp QRDSILHVDELGH QNIRAMHAULM WEE R
QD JUDIX LPDMX YHUL XWMHFDM NODMEHURP VM@ XKWEOMB RGMYDQPIDMIHEQD JUDIX

Slika9. 3SULND]L JUDQ LQIXKRRRGHOPUHaH
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Slika10. Profili interakcije
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60OLND SULND]XMH SURILOH LQWHUDNFL MiedéldRrbFlprigca2 M X G R G

interakcije varijabli.

Tablica9 1DM]QDpDMQLML SUHGLNWRUL UH]XOWDWD X PR

Varijabla

Glavni

utjecaj

Ukupan

utjecaj

Ukupan brojikeova

stranice

0.179500157

0.419054235

Broj likeovapovenica

0.131284876

0.336976805

Broj statusa

0.072843313

0.31809692

Stranka 0.156316892| 0.301641150
Broj likeovavidea 0.02141176{ 0.187632529
Broj likeovafotografija 0.02910060| 0.145222742

%YURM GRJDYVYDI

0.021330703

0.071120874

Broj fotografija

0.015027642

0.038194513

Broj poveznica

0.009437678

0.024173396

Spol

0.007970804

0.019320818

, ]D SUHGLNWLYQL PRGHO GRELYHQ QHXURQVNRReRIkAtHH aRP S
dani u tablici9. pokazuu QD MY H U X S Ushia@u WakjaBI&) Vihpan brdikeova stranice.
Varijabla Spol ima najmanju prediktorsku snagu.
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Slikall 5D]J]OLND VWYDUQLK L SUHGYLYHQLK YULMHGQRYV'

Vizualizacijarazlke LIPHYyX VWYDUQLK Y U LWIHVEHERRWIW U HN R G8NCSW Bl GLY Y
sunaslicil. Vidljivojedav X LQVWDQFH PDKRP WLN X] OLQLMX &awWR VXJt

izbora.

Slikal2 3ULND] ' PRGHOD QHXURQVNH PUHaH
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Slika 12. daje i 3D prikaz modela n€RIQVNH PUHAaH

4.2.3. Model b RGO XpLYDQMD

ORGHO VWDEOD RGOXpLYDQMD UD]JYLMHQ MH WHPHOMHP V
predstavljenih u poglavlju 3.2.8Broj grananja parastalU MH NRML X YHOLNRM PM
perfomanse modela te fazvieQR QL] PRGHOD V UD]JOLpLWLP EURMHP JUI
pouzdanost modela. Ovisnost vrijednosti RSquare o broju grananja prikazana je na slici 13. u

nastavku.

Slika13. Kretanje parametra RSquare u ovisnosti od broja grggan

5DQR |DXVWDYOMDQMH JUDQDQMBpPR G HSIDHWW B QD DRE&RY X\ P
PRGHO V QSU JUDQDQMD SRVWLJDR YHUX UD]JL@X SRX]GI
OHWRGRP ODNWD XWYUYyHQR MH GD VH jRaYrazhaborrddidsti JUD QL

modela, a da se ne dolazi u pretreniranost.

Tablical0 3IDUDPHWUL NYDOLWHWH PRGHOD VWDEOD |

RSquare RASE N Broj AlCc
grananja

0,753 6,3441513 223 24 1516,01
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SDUDPHWUL NYDOLWDNGDWWLDEOR WOEBRREYDQ ORGHO VWDEOD RGOXpLYDQMH SRV

Slikal4 ORGHO VWDEOD RGOXpLYDQMD
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1D VOLFL SULND]DQR MH FMHORNXSQR VWD E OR ili&dbl®aXIp THNENQRY dmessiakeyama VY H PR a

stablu postaje jedno prawilSva pravila generirana iz stabla prikazana su u tallici 1

Tablicall Model stabla u obliku pravila

Pravilo SURVMHpPQL U

Ukupan brojikeovastranie <0.033597983 2.473125
& Ukupan brojikeovastranice <0.005598223

& Stranka(LEXG, LEXD, LDIV)

Ukupan brojikeovastranice <0.005598223 4.4633333333
&Stranka(LRN, LDVG, LDVD, LECO, LUG, , LREM, LDVC)

6SRO aHQVNL

Ukupan brojikeovastranice NORML<0.00162626 3.254
& Stranka(LRN, LDVG, LDVD, LECO, LUG, , LREM,
LDVC)

6SRO OXaNL
&Broj poveznica <0.0000222222
Ukupan brojikeovastranice <0.033597983 5.88285714241
&Ukupan brojlikeovastranice <0.005598223
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&Stranka(LRN, LDVG, LDVD, LECO, LUG, , LREM,
LDVC)

&Spol(MuaN L

&Ukupan brojlikeovastranice <0.000162626

&Broj poveznica >=0.0000222222

Ukupan brojikeovastranice <0.005598223
&Stranka(LRN, LDVG, LDVD, LECO, LUG, , LREM,
LDVC)

6SRO 0OX&aNL
&Ukupan brojlikeovastranice >=0.000162626
&Broj likeowa fotografija <0.0000860859

4.94

Ukupan brojikeovastranice NORML<0.005598223
&Stranka(LRN, LDVG, LDVD, LECO, LUG, , LREM,
LDVC)&

6SRO OX&aNL

&Ukupan brojlikeovastranice >=0.000162626

&Broj likeovafotografija >=0.0000860859

8.150555555¢

Ukupan brglikeovastranice <0.005598223
&Stranka(LUD, LFI, LUC, LVEC, LLR)

11.6715

Ukupan brojikeovastranice <0.033597983
&Ukupan brojlikeovastranice >=0.005598223
&BroM GRJDyYDMD

7.756666666
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&Broj likeovafotografija <0.0000589603

Ukupan brojikeovastranice <0.033597983

&Ukupan brojlikeovastranice >=0.005598223
%URM GRJDyDMD

&Broj likeovafotografija >=0.0000589603

&Broj likeovafotografija >=0.00083768

&Broj poveznica >=0.0000133915

&Broj likeovapoveznica NORML<0.000575693

6.9771428571

Ukupan brojikeovastranice >=0.005598223
%URM GRJDyDMD

&Broj likeovafotografija >=0.00083768

&Broj poveznica >=0.0000133915

&Broj likeovapoveznica >=0.000575693

&Ukupan brojlikeovastranice <0.01734013

8.5466666667

Ukupan brojikeovastranice <0.033597983
%URM GRJDYyDMD

&Broj likeovafotografija >=0.00083768

&Broj poveznica >=0.0000133915

&Broj likeovapovezrica >=0.000575693

&Ukupan brojlikeovastranice >=0.01734013

11.814

Ukupan brojikeovastranice <0.033597983
&Ukupan brojlikeovastranice >=0.005598223

15.764285714
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%URM GRJDyDMD
&Broj likeovafotografija >=0.00083768
&Broj poveznica <0.0000133915

Ukupan brojikeovastranice <0.033597983

&Ukupan brojlikeovastranice >=0.005598223
%URM GRJDyDMD

&Broj likeovafotografija >=0.0000589603

&Broj likeovafotografija <0.00083768

&Broj likeovapoveznica <0.00062645

&Stranka(RN, LDVD, LDVC, LLR, LREM, LUG)

11.322352941

Ukupan brojikeovastranice <0.033597983

&Ukupan brojlikeovastranice >=0.005598223
%URM GRJDYyDMD

&Broj likeovafotografija >=0.0000589603

&Broj likeovafotografija <0.00083768

&Broj likeovapoveznica <0.00062645

&Stranka(LDIV, LUC, LUD, LDVG, LVEC)

19.203333333

Ukupan brojikeovastranice <0.033597983

&Ukupan brojlikeovastranice >=0.005598223
%URM GRJDYDMD

&Broj likeovafotografija >=0.0000589603

&Broj likeovafotografija <0.00083768

25.084
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&Broj likeovapoveznica >=0.00062645

Ukupan brojikeovastranice <0.033597983
&Ukupan brojlikeovastranice >=0.005598223
%URM GRJDyDMD !

23.047142857

Ukupan brojikeovastranice >=0.033597983 11.03875
&Broj likeovapovezni@ <0.000361705 o

&Ukupan brojlikeovastranice <0.084799848

&Broj statusa >=0.0000227167

Ukupan brojikeovastranice >=0.033597983 13.585

&Broj likeovapoveznica <0.000361705
&Ukupan brojlikeovastranice <0.084799848
&Broj statusa <0.0000227167

&Ukupan brojikeovastranice >=0.065453224

Ukupan brojikeovastranice >=0.033597983
&Broj likeovapoveznica <0.000361705
&Ukupan brojlikeovastranice <0.084799848
&Broj statusa <0.0000227167

25.494444444

Broj likeovapoveznica <0.000361705
&Ukupan brojikeovastranice >=0.084799848
6SRO aHQVNL

27.57625

Ukupan brojikeovastranice >=0.033597983
&Broj likeovapoveznica <0.000361705

33.908333333
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&Ukupan brojlikeovastranice >=0.084799848
6SRO OX&aNL
Ukupan brojikeovastranice >=0.0335983 21.23
&Broj likeovapoveznica >=0.000361705
&Broj statusa <0.0000180187
%YURM GRJDyDMD !
Ukupan brojikeovastranice >=0.033597983 34.348
&Broj likeovapoveznica >=0.000361705
&Broj statusa NORML<0.0000180187
%URM GRJDYyDMD 125@/
Ukupan brojikeovastranice >=0.033597983 38.36
&Broj likeovapoveznica >=0.000361705
&Broj statusa <0.0000180187
%URM GRJDYDMD !

8QXWDU VYDNRJ SUDYLOD QDYHGHQD MH L SUHGYLYHQ@WRW POND RQLY FMH @ HIG QR D WR X
kandidata karakteristika navedenih s lijeve strane pravila. Treba napomenuti da su vrijednosti varijabli normaliziraliil@n®a pr

LOQWHUSUHWDFLMH UH]XOWDWD WX pLQMHQLFXWDUWHEY XHHW h L)X RE JEUUD YNNRRM WE [
SXQD L WRpQD LQWHUSUHWDFLMD UH]XOWDWD
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6 O M HG Ha DDV jtdkUp kretanje vrijednosti izlazne varijable ovisno o kretanjima vrijednosti ulaznih varijabli. Ulazne varijable
SRUHGDQH ¥tk &8RinfegdpRa promjenu izlaza. Prikazana situacija 8 2aRVMHPpQH YULMHGQRVWL YDULM

Slikal5 3UHGYLYDQMH VWDEORP RGOXpLYDQMD
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Tablica 2. prikazuje rezultate provedene analize osjetljivosti u obliku udjela kamgaziva

promjena pojedine ulazne varijable na vrijednost izlazne varijable, postotak koji kandidat osvaja

na izborima.

Tablical2z 1DM]QDpDMQLML SUHGLNWRUL UH]XOWDWD X PR

Varijabla Broj SS Udio
razdvajanja
Ukupan brojikeova 6 18126.869424 0.6618
stranice

Broj likeovapoveznical 3 3106.075239 0.1134
Broj statusa 2 1950.0035294 0.0712
%URM GRJ 3 1721.9387354 0.0629
Stranka 3 1231.728993] 0.0450
Broj likeovafotografija 3 823.82962193 0.0301
Broj poveznica 2 261.53189894 0.0095
Spol 2 168.3094544% 0.0061
Broj fotografija 0 0 0.0000
Broj likeovastatusa 0 0 0.0000

Ukupan brojlikeova VWUDQLFH L X RYRP MH PRGHOX QDM]QDpDMQLMI
varijablabroj likeovapoveznica Ovi rezultati u skladu su s rezultatima ranije razvijenih modela,
k-QDMEOLALK VXVMHGD L QHXURQVNH PUHAH

Slka 16 YL]XDOL]LUD R Ga&nhiVv XriEDnIv bez@takdl Ebvriayu odnosu na stvarno

ostvarene rezultate izbora.
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Slikal6 5D]J]OLND VWYDUQLK L SUHGYLYHQLK YULMHGQRVWL

4.2.4. Model naivno@®aye®va klasifikatora

Za potrebe izrade prediktivnog modela naivnim Bayesovim klasifikatorom zavisna vanijgbla
ELOD NRQWLQXLUD Q Do@n¥ Baisahinp mMiddelvna Bototakadwpiah na izborima),
YHUGO NDWHJRULMVND PMHVWR pRMVYD UHERX|GD Q RERWU IGFRDEL Y H

modela prikazana je u tablicB1

Tablical3. Parametri kvalitete modela Naivn&ayesa

Mjera Vrijednost
RSquare -0,243
RASE 0,547

ULMHGQRVW SURVMHpPpQH JUHANH MH QDMYHUD X RGQRVX C
SRX]GDQRVWL PRGHOD MH EODJROPHUIIPRGHDD QW R RSP LIRR\RH

izlaza.

SleGHUH $&ReLMH-ND]XMX JUDILpNL NUHWDQMH YULMHGQRVWL L
YULMHGQRVWL XOD]QLK YDULMDEOL 8OD]QH YDULMDEOH SF
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promjenuizlaza3ULND]DQD VLWXDFLMD M &tijaii za VR Katedo@)jidiziaané M H G QF

varijable.
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Slkal7 3UHGYLYDQMH PRGHORP 1DLYQRJ %D\HVD
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$QDOLID RVMHWOMLYRVWL SURYHGHQD MH ]D VYDNX NDWHJ
sedmo i osmo mjesto).\@je su prikazansamorezultati za cijeli modelKad se uzmu u obzir sve
NDWHJRULMH QDMMDpL SUHGLNWIRddvastigc® WDWD MH YDULMD|

Tablical4. NajzQDpDMQLML S U H GiurNVBRygsonLzEdiak®ivmosed Q

Varijabla

Glavni utjecaj

Ukupni

utjecaj

Ukupan brojikeova

stranice

0.139840740

0.340180223

Broj likeovapoveznica

0.08243665

0.220857891

%URM GRJDYVI

0.092790732

0.210816754

Stranka

0.063567227

0.201148592

Broj fotografija

0.069974702!

0.183743510

Broj likeovastatusa

0.062074885

0.133370505

Broj poveznica

0.050948855

0.122396258

Broj likeovafotografija

0.025403289

0.085865444

Broj statusa

0.023715442

0.056403875

0.004652538

Spol 0.002074118

4.4. Evaluacija mdela

4.4.1. Usporedbagrediktivnh modelaWHPHOMHQLK QD SRGDFLPD GUXawyYH

8VSRUHGED PHWRGD VWURMQRJ XpHQMD L RGDELU QDMEROMF
VWURMQRP XpHQMX ORGHOL VH RELPQR SURFMHQMXMX SRPR
struke unakrsne validacije (@n k-fold cross validaton L] NRMH VH L]J]UDpPpXQDYDM
YULMHGQRVWL SDUDPHWDUD NYDOLWHWH PRGH®@@N [e LIUDY Q
LVWUDALYDQM X-s8uka emalisdeOvalida@ija prilikom razvoja svaka ot W ddela P
stroMQRJ XpH Q MrBzultat) RR/ MHPENLH U Rk&zEMDUablici u nastavku.
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Tablical5 8VSRUHGED JUH&G&NL PRGHOD

Model *UHAND PRGHQ
k-NN 8.9899
1HXURQVND P 5.9779712
6WDEOR RGOX 6.3441513
Naivni Bayes 12.452

U prethodno prikazanim modelima vrijednd$ASE za modele k11 QHXURQVNH PUHAaH L
RGOXpLYDQMD E L Capsdilitdav8jedbdsD & BighDBdyd3 Raaelativnavrijednost. U

tablici 19. sve su vrijednostvedene na apsolutikako bi bileusporedive.

3R LVWRP SULQFLSX UDpXQDWD MH L S Redua®iRikaxen®BRGHOD P

tablici u nastavku.

Tablical6. Rezultati pouzdanosti modela

Model Pouzdanost modela
K-NN 0.5044
1HXURQVND P 0.8093
6WDEOR RGOX 0,753
Naivni Bayes -0,243

ORGHO GRELYHQ QHXURQVNRP PUHARP LPD QDMEROMH SDUDF
PRGHO MH QDMYL&H UD]JLQH SRX]GDQRVWL &aWRaj&DpL GD VFI

podataka na kajna je razvijen.
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4.4.2. Usporedba prediktivnih modeldtPHOMHQLK QD SR GD Filpédaci@dJ XaW Y H Q
ankete

Kako bi VH XVSRUHGLOL SUHGLNWLYQL PRGHOL GRELYHQL DO
SUHGL]ERUQRJ DQNHWLUDQMD N R GttaadVfrkhQruskdpX inshitktes - L XV V
ispitivanje javnog mnijenja, IFOP. Podaci se odnose na 6 gradova: Pariz, Lyon, Marseille, Rennes,
IDQWHV L %RUGHDX[ WH V Xkupno®#Handid&avhX ivd@ia. SRGDFL | D

Temeliemsamih UH]XOWDWD QH iReRRARMWPROKNWY UGISRIJUHAFL SUHGLN
GRELYHQLK DOJRULW PanRdiiraxjgviV RW QR D B plHIIMWVWO XpDMQD .DNR
SRWUHEQR MH SURYHVWL WHVW VWDWLVWLPpNH |]QDpDMQRVW I
hipotez za usporedbu uzoraka kvantificira koliko je vjerojatno promatranje dva uzorka podataka

V REJLURP QD SUHWSRVWDYNX GD X]RUFL LPDMX LVWX GLVWL
VH QXOWD KLSRWH]D WH SULPMH QR Pntévgieirdand ivkakoxb@mnd R VWD
RGOXpLOL KRUHPR OL SULKYDWLWL LOL RGEDFLWL KLSRWH]X

8VSRUHGED PRGHOD VWURMQRJ XpHQMD SXWHP WHVWRYD VW
NRMD XWMHpX QD YUVWX VWDWLVWLpNLK WHVWRYD NRML VH

0) Procjena kvaiHWH ORUD VH L]IDEUDWL RGUHYHQD PMHUD N\
WRpPQRVW NODVLILNDFLMH LOL VUHGQMD DSVROXWQD ¢
NRMD VH PRaAH NRULVWLWL

(i) SRQRYOMHQH SURFMHQH =D L]JUDPpXQ W HRbWje@aRWUHETL
WHVWLUDQMD GDWRJ PRGHOD QD LVWLP LOL UD]JOLpPLW
PRaH NRULVWLWL

(iii) 'LVWULEXFLMD SURFMHQD 8]RUDN SURFMHQD RFMHQL
GLVWULEXFLMX D PRAGD QH 'L VRaristiti Bpxr&nettipki RiG U HY X M
neparametrijski testovi.

(iv) 6UHGLAQMD WHQGHQFLMD .YDOLWHWWYSRRGKRPRDWH VW F
JELUQH VWDWLVWLNH NDR a&WR MH VUHGQMD YULMHGAQ
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1IDMpHAUH NRULAWHQL W H \tedt(WitieD &Y aly2016p NR ] R B G MV QRH/ \W R &\HI
primijenjen iz nekoliko razloga. Prvo, uzorci nisu nezavisni. Naime, kao-dtoukog postupka
XQDNUVQH YDOLGDFLMH RiGKUpt potiaxakazaitreénPavije/(b Q@ K v D RTUR. Y @/D.p |
da su prociienjeniU H]XOWDWL RYLVQL D QHV@QHWRWIMVQLNHVM WHH VLMD |
]IDMHGQR V ELOR NDNYLP WXRODMHOWIRPDODWYWBXWN.OWEQR VXSH
NRULVWLW UH VH QHSDUDWPAWWLMVNL :LOFR[RQ WHVW

5HIXOWDWL VWDWLVWLpPNRIMWHGQIRVW VIV BWR MW DNHD WDV D |
UH]XOWDWD NDNR EL VH NYDQWLIRHk&D@MaUD]LQD ]QDpDMQR'

7HVWLUDQMHP ]Q BVpDIVGQRIVMYLLY WRPpNUNPQDpPDMQD UD]JORLND X SF
<,0001

Utablicily GDQ MH GLR SRGDWDND |]D NDQGLGDWD NRML MH NF

razlika u rezultatima.

Tablica 17. Dio podatakaza testiranje razlika

Rezultat | 3UHGYL 3UHGYL| *UHa *UHAaN
stvarni anketa ANN anketa | ANN model
4.57 5| 5.00812366¢ 0.43| 0.438123664
29.33 25.5| 25.5104341¢ 3.83| 3.81956583¢
10.79 11.5] 11.35966427 0.71] 0.569664264
7.1 7| 7.13470058% 0.1| 0.034700584
18.04 19| 17.400409¢9 0.96| 0.639590094
22.72 24 | 20.7828343% 1.28| 1.937165657
4.57 5| 5.00812366¢ 0.43| 0.438123664
29.33 25.5| 25.5104341¢ 3.83| 3.81956583¢
10.79 11.5] 11.35966427 0.71] 0.569664264

Utabici18. danL VX UH]XOWDWL SURYHGHQRJ WHVWLUDQMD NDR L

Tablical8 5H]XOWDWL WHVWLUDQMD VWDWLVWLPpNH ]QDpDMQRYV
modelima temeljenih na podacima Facebooka
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*UHaNDaDQNBAMD

model

ChiSquare 44.955
Prob>ChiSquarg¢ 0.4317

5D]LQD ]QDpDMQRVWL RG od OCIN PO X 1A M XQEN D LGIDNURD Q MNLD SRV
stvarngazlike 3 R §&\RrijednostY H U Daz&] Q D p D Mit@rig X Méthne SRVWR ML VWDW L
]1QDpDMQ@D UD]J]OLND X UH]XOWDWLPD NRML VH GRELYDMX SUH
GUXaWYHQH PUHDHO)RPBHWRRNXPMHWQH QHXURQVNHaPUHAaH

LVSLWLYDQMD MDYQRJ RVDdelildok)M Bl (BIR PR 1 XRIBONFHRWH GUXaW Y H
YHUX WRPpQRVW RG PRGHOD GRELYHQLK DQNHWLUDQMHP DOL

443NhSAE JA vi v iv}e3] 8 u%}E ov I}u%}v v§

6 FLOMHP XWYUyLYDQMD ]QDpDMQRVW L rdmdamh \WodacB®Q 8¢D WHPS
SUDWLOL X WUL YUHPHQVND SHULRGD L QD SRpHWNX NDPS
kampanje Periodi su kreirariako da senqvi periord RGQRVL QD DNWLYQRVWL X SRpt
02.03. do 06.03.), drugi skup podataka aktivnosti kandidata u sredini kampanje (07.03. do

WH WUHUL VNXS SRGDWDND QD ]D MaJsaakdvhmltaNrDskupd Q M H
SRGDWDND UD]YLMHQ MH SUHGLNWLYQL PRGHO SULPMHQRP
pokazao najbiiim na cijelom skupu podatakRezultati usporedb& URV MH p Q Hri BatBlal UHANH

dana su u tablici u nastavku.

Tablicald 8VSRUHGED JUH&NL PRGHOD X WUL YUHPHQV

Prvo razdoblje Drugo razdoblje 7TUHUH UD](

*U H & Nd2laPANN | 7.2145234 7.5467111 7.4428194

JULHGPDQ WHVW NR LY RAMW\RHV [ DOX WMNIWYN® LPNL ]QDpDMQD
LIPHYM WOUGREOMD =D RYX YUVWX HYDOXDFLMH SUHGODA&X J
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2011) a koristili VX JD L YHKRYLQ L %RVQLU YHKRYLQ L %RVQLU
LVWUDALYDQMLPD NRMD VX VH WDNRYHU RGQRVLOD QD VLWXI
test je neparametrijski test koji pod nul hipotezom pretpostavlja da su rexvittatiodelajednaki,

GRN RGELMDQMH QXO KLSRWH]H VXUBUYUNH Q RK WRNEHI@NDH X UL
vremenskim periodima.

7TDEOLFD NRMD WHVWLUD VWDWLVWLNX )ULHGPDQ WHVWD QD
signifikantna azlikau modelimaVrijednosti koje daju su: vrijednost statistike tesest(statistics
X?), broj stupnjeva slobodel( L UD]JLQX VWDWLH.WLPpNH ]QDpDMQRVWL

Rezultati su dani u tablici u nastavku.

Test statistis 52
(X3
Df 2
p 0.07427

Tablica20 5H]XOWDWL WHVWLUDQMD VWDWLVWLpPpNH ]QDpDMQ
vremenskim periodima

S obzirom na rezultate Friedman tastajednostp Y H 0 X R (@ije signifikantravrijednos),
]IDNOMXpXMHP GvijetindstiPzd && v pr@@tkana razdoblja jednaka. Stoga rezultati

testa SRND]XMX GD QHPD VaazikeV QDN UDNLQ]IQ PODMIMORYXV L RG
SUHGLNWLYQLK PRGHOD GRELYHQLK X SUYRP GUXJRP L WU

45. .RULGAWHQMH PRGHOD

Uznanst HQLP LVWUDALYDQMLPD MVGQMEADNREWD WNRB |EVHQMH PR
NDR HNVWUDNFLMD ]1QDQMD 8 NRQWHNVWX RYH WHPH HN\
QDM]QDpDMQLK SUHGLNWRUD LVKRGD L]JERUD wWiEH&thoMHP GRE
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provedena analiza osjetljivosti svakog prediktivnog modela. Rezultati u obliku ranga svake
YDULMDEOH SULND]DQL VX X WDEOLFL X VOMHGHUHP SRJODY (

451 8WYUyYyLYDQMH QDM]QDpDMQLMLK SUHGLNWRUD UH]XOW

Tablica2l. Usporeddd QDM]QDpDMQLMLK SUHGLNWRUD UH]»

Varijabla Rang u k| Rang ul Rang ul Rang u stably 3URV M

NN neuronskoj Naivhom RGOXpLY|rang
PUHAaL Bayesu

Ukupan broj |1 1 1 1

likeova

stranice 1

%URM GHG6 7 3 4

Broj 5 8 5 9 6

fotografija

poveznica '

Broj statusa | 4 3 9 3 475

Broj likeova | 8 6 8 6 7

fotografija

Broj likeova | 2 2 2 2 2

poveznica

Broj likeova |7 5 6 10 7

statusa

Stranka 10 4 4 5 575

SHIXOWDWL QDM]QDpDMQLMLK SUHG LHNO\LR G B BLH]EKQDV 5 WIDP MHHW
UD]J]OLPpLWLK SULVWXSD VWURMQRP XpHQMX SRND]XMX VWDE
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likcova VWUDQLFH NDQGLGDWD QDM]QDpDMQ L Mdeowa pbvezdieaG LN W R L
GUXJL MH QDM]QDPIRWAIUMX BVYMH GHNWNLRU WRODGHOD %URM VWDV
izbornih rezultatawva RG pHWLUL SURPDWUDQD PRGHOD

452. WE}(]Jo]E vi |E

Dobiveni SUHGLNWLYQL PRGHOL VOXaH NDR DODW ]D SODQLUDQ!
VOX&H NDRW QUWSRWSIRU X R G O X b L YKIeQad, MraidJSRKol) BOBO LU D Q M
SURILOLUDQMH UH VH SURYHVWL WHPHOMHP UD]JYLMHQLK ¢
PUHaDPD L] UDJORJD MHU VX WL PRGHOL QDMNYDOLWHWQLN
prediktivnom modeliranjupatako i za profiliranje. Uzimanjem u obzarhitektureneuronskih

PUHAD L NRQDpPpQRJ L]OD]D PRGHOLUDQM HregiiihRodelNRP PUH
nije lak zadatak (Larose, 2005).

BURILOLUDQMH VO X3RUXDRGWHNPHOMQNDXSNRRG YRYHQMD NDPSD
JODVDpPD NRML SUHIHULUDOMKA BRKSHEBR)®NTaRjE kAhIpania L @awanije
NDPSDQMDPD 3URILOL ELUDPpD UH VH LGHQWLILFLUDWL WHPH
vrijednosti relevantnosti varijabli za predikciju ishodhora Za svakog promatranog kandidata,
FLOMQD YDULMDEOD LVKRG L]JERUD WUHED SRVWLUL PDNVLPI
analize osjetljivosti. Takew SULVW XS L]P mgXidé® Voddb®Rda pitanje: koje su
WLSLPpQH NDUDNWHULVWLNH ELUDPpD RGUHYHQRJ NDQGLGDWD

Planiranje kampanje u vezi s upravljanjem odnosima L nB psko je povezano s profilima
ELUDpD 1HPDMX VYL ELUDpPL LVWH QDY L Nebdsk)Rrepo&EnBIRULAW
SURILOD ELUDpPpD NOMXpQR MH ]D XVSMHaAQR YRYHQMH NDPSDC(
Analiza relevantnosti atributeroz analizu osjetljivostL PD YDaQX XORJX X UD]XPLMHY
PLPEHQLND X YH]JL V XSUDY OMD Q fitirhRa RRievQridt abljaMi ilahje Dp L P D
R RGQRVLPD YDULMDEOL L XWMHFDMX MHGQH YDULMDEOH QL
SROLWLpNLP NDPSDQMDPD SRVHEQR QD YRYHQMH NDPSDQMD
Analiza osjetljivosti ima nekoliko ulogal{ SUHSR]QDYDQMH QDMYDAQLMLK YDU
XWMHFDM QD ]DYLVQX YDULMDEOX LL UDI]JXPLMHYDQMH RGQ
YDULMDEOH NDR L UD]I]XPLMHYDQMH RGQRVD ktivORitnéH L]PHY
varijable (Klepac, 207).
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2EMH IXQNFLMH VX X VNODGX V KlgpaSROGDYDQMHP SURILOD E|

.DNR EL VH GRELOR UD]XPLMHYDQMH XWMHFDMD QDM]QDpDM¢
analiza osjetljivostt WH 0H VH LQWHU S drijéWwhrjablev LprédiRitNrie mQriodé W M H F
GRELYHQRP DOJRULW PR (@rofikexovaRsRanide, KroP dfatliddi brike-ova
SRYH]QLFD XWMHpPpX QD FLOMQX YDULMDEOX 8 WX VYUKX LV S

varijable na ciljnu vajablu, a vizualizacija je prikazana na slici u nastavku

Slika18. Zavisnosti najutjecajnijih prediktivnih varijabli i ciline varijable

Rezultati prikazani na slici pokazali su deke od varijabli imaju profile s pozitivnim ndgma, a

neke s negativnim. Na primjer, varijabla blisgg-ova SRYH]QLFD LPD SR]JLWLYDQ QDJ
AWR YLAaHikewoda SR¥HH]QLFD NDQGLGDW RVWYDULR QD GUXawy
SUHGYLYHQD VUHGQMD YULMHGQRVW SRVWRWND JOkBVRYD GR
ovastranice i broj stasa u nekom intervalu vrijednosti imaju pozitivan nagib, a u nekom intervalu
QHIJDWLYDQ QDJLE 2EMH YDULMDEOH NRG PDQMLK YULMHG
vrijednosti imaju negativan nagib. Ovakva ovisnost prediktivnih aalrijna ciljnu varjablu
XND]XMH QHOLQHDUQH RGQRVH L]PHYyX SUHGLNWRUVNLK YDU|!

7THPHOMHP WUL QDM]QDpDMQLMH YDULMDEOH SURYHGHQR M
algoritma klasteriranja-kredina. Rezultatiprikazani u tablici 22ukazuje @ se najbolje grupe

profila dobivaju s 4 klastera
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Tablica22. Evaluacija modela klastera

Broj
Klastera CCC
2 -2.14378
3 -4.4026
4 1.195353
5 1.126908

.DR NULWHULM HYDOXDFLMH NRULAWHQ MHYBXELFUXHBXGWRY V
XND]XMH QD EROMH JUXSLUDQMH LQVWDQFL 9DULUDQL VX U
NODVWHUD LPD QDMYHUX YULMHGQRVW &&& =D WDM VX PRGH

vrijednostima varijabli temeljerkojih su napravljene. Rezultati su prikazani u tablici u nastavku.

Tablica23. Karakteristike klastera

Ukupan
broj Broj
likeova Broj likeova

Klaster | stranice statusa | poveznica

1| 0.035719 0.103282 0.053128
2| 0.768205 0| 0.30987
3| 0.038391] 0.571429 0.072261
4| 0.077642 0.040816 0.564132

3UYX JUXSX pLQL SURILO V Q Diké-B\2 &drlica i Sdydzndd, llpugnierRenErJ R M H P
EURMHP VWDWXVD NDQGLGDWD 'UXJX JU XliBeXovh kt€ahlceNDQG LG
umjerenim brojentike-ova SRYH]QLFH L EH] VWDW XWMDU L] UBID XQ DUMXYSHXI IN EU
NDQGLGDWD D pHWY lke&/ovapdvezBica kamiidatad i L EUR M

4.5.3. Diskusija rezultata

Najkvalitetniji modeli dobivenisu primjenom algoritma umjetneeuronske P Uél @ razvoju

prediktivnih modela 'LR REMDaAQNMHQMD LBMRODLPAD SRGDWDND 8O0OD]JQH °
QXPHULPNL NRQWMQXiLSLhBR & LPWYULIENKMWAQRVWLPD ®BWhGDQRVW
su naivnim Bayesovim klasifikatorom 2EMDaQMHQMH UH]XOWDWD WDNRYH
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karakteristikama skugppodataka na kojem je model razvijen. Naivni Bayesov klasifikaitirs
kategorijskim varijablaméeje QX4aQD WUDQVIRUPDFLMD NRQWLQXLUDQRJ L

1DMY De&zQthtVRYRJ LVWGSDXEADPMXMBURMQH LPSOLNDFLediidh ]D NRU
kao indikatora]D SUHGYLYyDigbMtel W RHGPRJX GDWL VPMHUQLFH ]D
XSUDYOMDQMX SRGDFLPo j& btkfisanNokek® liekapsdluthi dibbj Facebook

pratitelja jako dobar prediktor izbornih ishoda: UXJR MH XWe& VDKBQQRDAD NRML NDQ
SODVLUDMX SXWHP G U beakiy ray ISK FNENRUDD MBIRXLRGUHYHQR M
mjeri indikator ishoda izbora.

6 REJLURP QD QLVNH WURANRYH SRYH]DQH V &iRé&zHItpti YD QMHF
potencijaino YRGH VPDQMHQMX WUR&NR Y DNatavdd kKotiswidi GNUXPFAW DIRQ B Q
P U Hradgu biti prijatelji ili pratiti mnogekandidatene samo njihowg preferiramg kandidag,

XNOMXpXMXiUL NDQGLGDWH X E LpjdabdibsaStuga ivbe] pratitea @@ N R M H

jedinstven indkator.

U diskusiji rezultata treba uzeti u obzir kakQ D QVWYHQLFL VXJHULUDMX GD NRUL
mogu biti manje osjetljivinaG U X 8 W Y H Q XnegdJdudlidici ankeke Walla raspravljaju o svojim

S R O L Wrefef¢nchRang(Payne, 2010)2SUHQLWR MH DQNHWD SULVWUDQD M
X]RUDN LVSLWDQLND L] RGUHYHQH UHJLMH LOL LJERUQH MHC
PRaAH VH GRELWL 4LUD VOLND MHU VH SRGDRIDGDUYEW Y K QUKD
UHJLMD L LOL LJERUQLK MHGLQLFD 1DGDOMH PR&@HPR SRER
SUHGORAHQRJ SULVWXSD V SULVWXSRP WUDGLFLRQDOQRJ DC

Naravhg R J U D {@ LHWHAQU Djé d¥ B IQENDDdaAekilridnikaG U X A WYHH@H )DRiERRN
reprezentativa za cjelokupnu populaciju, aiVYDNDNR SULGRQRVL IHQRPHQX
SUHGYLYDQMD L]JERUQLK UH]XOWDWD

5H]IXOWDWL LVWhdlgrda WYID|AMDMHURGKYYMH QDpLQD QD NRML GUXa
VWYDYRY Hukatuu D[N RWMH PRAH GMHORYDWL QD ELUDpPNR WLMH

5H]XOWDWL LVWUDALYD QM Dpn@nsRenblSSRHRDRAX XX RGYHREQUDG R M X
NDQGLGDWX NDNR YRGLWL NDPSDQMX QD GUXaWYHQRM PUHa
QD SROLWLpPNLP LJERULPD WH EL VXJHVWLMH LGOH X QHNRC(
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YLGOMLYRVWL QD )DFHERRNX EXGXuL GD VH L] QMH JHQHULU
broj likeova stranice odnosno pratitelja. Pritom s@gu koristiti razne metord6SRYHUDYDQMD
YLGOMLYRVWL RG SODubQMD RJODaADYDQMD awWR X RPMHUX

impacy SD GR NRUL&AWHQMD W]Y VWUDQDpPNLK PDAaLQHULMD W
QD SRVWR NjainaluPprédh@NRRMH JHQHULUDMX L] VYRMikéov&E D]D pOTL
VWUDQLFH LOL GLMHOMHQMD VDGUAaDMD D awkerisRikkaGD JHQ
Facebooka utznewsfeed. VDPLP WLPH GROD]L GR YHUuHho§ utjec@&R aHQMD
QD ELUDpH 3ULWRP MH ]DQLPOMLYR GD VDGUADM L QLMH WR
SULPMHULFH NDQGLGDWX ELOR XSXWQLMH SULND]DWL VDGU
bavljenje rekreacijom ili nekim hobijem) n€& QHNH SROLWLPNH SRUXNH 7DNYL
XWMHFDOD QD YHUX YLGOMLYRVW D NRMD PRaH XWMHFDWL
JODYQH SROLWLpPNH SRUXNH XJODYQRP JQDMX L NRPXQLFLU
JDFHERRN WXYRFPILWRUDALYDQMX WUHED PDQMH NRULVWLWL

QD SRYHUDQMH YLGOMLYRVWL NDQGLGDWD NRPELQLUDQRP V

2GJRYRUL QD LVWUDALYDpND SLWDQMD UH]XOWDNbHWMDW
LVWUDALYDQMD L VPMHUQLFH ]D QDG QBDWX LY \WDOUNDGAM X PO D C
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5 =$./-8Yy$%.

'HILQLUDQL FLOMHspunjgnW WUDALYDQMD VX L

X utryHQIH SUHGLNWLYQD PRU PRGHOD WHPHOMHQHKQDRD GU’
jesdrXJLP YUVWDPD LVWUDALYDQMD

X UwryHQRNRIMH YDULMDEOH VX QDM]|QDpDMQLML SUHGLNWRU

x diskutirangie ulogaWHPSRUDOQH NRPSRQHQWH SRGDWDND GUXaw

x dokazangekojaRG pHWLUL PHWRGH VWURMQRJ XD H@ishédaG DMH Q
lokalnih izbora.

8 |IDNOMXPpDGD GDMX VH RGJRYRUL QD UH]XOWDWH WHVWLUD
pitanja. 1D SRpHWNX LVWUDALYDQMD SRVWDYOMHQH VX GYLMH K|

+ 7TRPpQRVW SUHGLNWLYQLK PRGHDNDWU D RRLWMAIQ INR DIDV @ RNGID K
J)DFHERRN YHUD MH RG PRGHOD WHPHOMHQLK QD DQNHWDPD
THPHOMHP UH]XOWDWD XVSRUHGEH SUHGLNWLYQLK PRGHOD
podacima anketa prikazanih u sekciji 4.4.2va se hipotezaG M H O Rpdiv @y R Maime,
WRpQRVW SUHGLNWLYQRJ PRGHOD WHPHOMHQRJ QD QHXURQ
DQNHWDPD DOL WD UD]J]OLND QLMH VWDWLVWLpPpNL ]1QDpDMQD

+ 3ULVWXS VWURMQRP XpHQMX WHPHOMHQ QD SRJUHAFL Gl
prsWXSD VWURMQRP XpHQMX

Temeljem rezultata usporedbe prediktivnin modela dobivenihienR P pHWLUL DOJRULWPD
X p H @rikbBanih u sekciji 4.4.oYD VH KLSRWH]DRHSRAMRQWWOMAUHAD GDOD
prediktivne modele od preostala tri pristupaN U R M Q RTRm¥Iehh Quih Xezultata sugerira se
SULPMHQD DOJRULWPD XPMHWQLK QHXURQVNLK PUHAaD QD D
NDGD VX SRGDFL LQKHUHQW ®RRNR B VDLDQVKYL I DPUM Q XNPUHLWW.H N L M
REMDaQM U Rafaw PREM X]HWL X REJLU L VWDEOR RGOXpLYDQ!
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SUHGLNWLYQH PRGHOH DOL VX UH]X@\sD WnhelshjdmitekzaP RGHOD
odabir algortamaVvWURMQRJ XpHQMD ]D SULPMHQX QDKSRGDFLPD GU>

1D SR pHWa baswjedsu dva VWUD&LYDpND SLWDQMD

, 3 .RMH VX YDULMDEOH QDM]QDpDMQLML SUHGLNWRUL LVKR:
Temeljem rezultata prikazanih u sekciji 4.83Jkupan brojikeovastranice kandidata i Brbkeova

SRYH]QLFD QUM |DHONMNW RUL X LVKRGD L]JERUD X VYD pHWLUL
SRAWR VX LVWL UH]XOWDWL GRELYHQL X VYD pHWLUL PRGHOLI

, 3 8 NRMRM MH PMHUL WHPSRUDOQD NRPSRQHQDaMID SRGD)
predikciji ishoda izbora?

Usporedlbm prediktivnih modela dobivenih na podacima triju viemenskih periddd YdJje ¢aQ
nemarazlke X SDUDPHWULPD DNWLYQRVWL QD GUXaWYHQRM PUHAL
kampanjeDa bi se dao potpunodgov@ D RYR SLWDQMH WUHEDOR EL X]J]HWL X

i identificirati vrijeme od trenutka kreiranja stranice kandid&&® WUHQXWND SR¢¢oHWND NI
vremena RGUaDY D QMj likeb\R dttanice YDULMDEOD NRMD VH SRND]L
prediktorom rezultata, eksponencijalno raste od dana kreiranja stranice kandidata, a u ovdje
promatranom vremenu, u dva tjedna kampasgemalo mijenalDMYHUOL EURM SUDWLWH ¢
QD SRpHWNX D WDM EURM NUR] NDPSD b paddFo@mplickid. QH N D Q

vodi i do dinamike interakcija na stranici kandidata.

S5H]IXOWDWL RYRJ LVW WDbaastwebil@dypnoGaD MX QHNROLNR

(i) sistematirano jeznang o modelima temeljenim na podacima ispitivanja javnog mnijenja i
GUXAWYHQLK PUHAD

(ii) razvijeni i evaluiranisu SUHGLNWLYQL PRGHOL LVKRGD LJERUD WHPHC
WH VX XVSRUHYHQL V SRGDFLPD GRELYHQLK DQNHWLUDQMHP

LLL XVEeYSUWH®IDNWLYQD PRU YDULMDEOL GUXaWYHQH PUHAH )l

(iv) razvijenesusmjernice zakocAWHQMH DOJRULWDPD VWURMQRJ XpHQMD
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8 VNORSX RYRJ Lnkipligjadingtie@ MippddddakdG U X AW YHQH PUHAH )DFHE
UH ELWL MD Ye3Rte@&janWiX goDafaka razvijeni modeli koji doprincassumijevaiu
pojawn XWMHFDMD GU X hedeldlga K PUHAaD QD

Prilikom interpretacije rezultata treba biti oprezan i uzeti u obzir nekolifl& DQLpHQMD LVWUD:
a kojas druge stranRWYDUDMX VPMHUQLFH,YWBEX@KYIiDQWMUKKGEY R QNG
MHG QH, Republik¥Adancuskei na jednimprovedenimL]ERULPD 6YDND GUaDYD
VSHFLILPQRVWL NRMH WUHED X]J]HWL X RE]JLU SULOLNRP SURY
UH VH GRELYHQL PRGHOL WHVWLUDWHR GUAGYIXBDP RNAUDXG@M B NKL
MHGQH GUADYH Y &g uZora NdiRé& O kB podataka je relativno mali broj

LQVWDQFL 'D EL VH GRELOL NYDOLWHWQL PRGHi@akrsné GL]D M(
validacije, koja dobro radi safim brojem instancil interpretaciji rezultata treba uzeti u obzir da

VH SRGDFL RGQRVH QD VSHFLILPQR YU IshhomB R [SHRW NW DEN. URHKX
pandemijevirusa COVID L ORFNGRZQD NRML MH VOLMHGLR X GUXJRM

U analizi popGDWDND NRiyH@WWUHIQ IDVWKE R MW RDRZPHQMDD L] AaLURNR
dostupnih algoritama, DNR RGDEUDQL DOJRULWPL SUHGVWDYOMDMX
PRGHOD SRVWRML MR&a& QL] DOJRULWDPD NRM lbudliilwH PRJ:
iVWUDALYDQMLPD StdstindtQnetodeHapdamlidiad i Msdorediti s ovdje dobivenim

rezultatima.
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PRILOZI
Prilog 1.

Koeficijent

Varijabla Varijabla korelacije P
%URM GLMHOM BrojlikecovaGRJDYVIL 0.962628963 8.2392E123
Broj likeovavidea Broj likeovafotografija 0.958789601 6.3496E119
Broj dijeljenja
fotografija Broj likeovafotografija 0.9265007 2.27583E92
Broj komentara videa | Broj likeovavidea 0.925558287 8.39899E92
Broj komentara videa | Broj likeovafotografija 0.91536625§ 4.15397E86

Broj komentara
Broj komentara videa | fotografija 0.910702669| 9.74571E84
Broj komentara Broj komentara
poveznica fotografija 0.901577715 1.87014E79
%URM NRPHQW Broj likeovavidea 0.895802207 5.90778E77
Broj komentara statusa | Broj likeovastatusa 0.894656623 1.77726E76
Broj komentara
fotografija Broj likeovavidea 0.887679082 1.11905E73

Broj dijeljenja
Broj dijeljenja videa fotografija 0.88623237€¢ 4.03665E73
%URM NRPHQW BrojlikecovaGRJDYIL 0.877916723 4.6623E70
Broj likeovavidea BrojlikeovaGRJDy L[ 0.872333571 1.95041E68
Broj komentara
fotografija Broj likeovafotografija 0.868703589 6.46693E67
Broj komentara Broj komentara
fotografija GRJDyYyDMD 0.866858182 2.57914E66
Broj dijeljenja
fotografija Broj likeovavidea 0.86258541Z 5.86974E65
Broj dijeljenja poveznicg Broj likeovapoveznica 0.854131175 2.1083E62
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Broj komentara

%URM GLMHOM GRJDYyDMD 0.852326561 7.05507E62

Broj dijeljenja videa Broj likeovavidea 0.845349694 6.49589E60

Broj dijeljenja

fotografija Broj komentara videa 0.84230594¢ 4.35818E59

Broj dijeljenja statusa | Broj likeovastatusa 0.832741144 1.33984E56
Broj komentara

Broj komentara videa | poveznica 0.825353247 8.7741E55

Broj dijeljenja videa Broj komentara videa 0.823340873 2.64927E54
Broj komentara

Broj komentara videa GRJDyDMD 0.817410539 6.34913E53

Broj dijeljenja videa Broj likeovafotografija 0.810515989 2.21238E51

%URM GLMHO M Brojlikeovavidea 0.80742434¢ 1.03757E50

%URM NRPHQW Broj likeovafotografija 0.806870474 1.3646E-50

Broj likeovafotografija | Brojlikeova GRJD Y[ 0.795820459 1.62815E48

Broj komentara

poveznica Broj likeovapoveznica 0.779930701 3.1218E45

Broj komentara

poveznica Broj likeovafotografija 0.774402515 3.1702E44

Broj dijeljenja videa Brojlikeova GRJDYyL[ 0.770945343 1.30682E43

Broj komentara

poveznica Broj likeovavidea 0.752188201 1.88243E40
Broj komentara

Broj dijeljenja poveznicg poveznica 0.75208918€ 1.95271E40

Broj dijeljenja

fotografija BrojlikeovaGRJD VL 0.74678594 1.35655E39

Broj komentara videa | Brojlikeova GRJDVyI 0.744937383 2.63606E39

Broj dijeljenja Broj komentara

fotografija fotografija 0.73580996Z2 6.4545E38

Broj dijeljenja statusa | Broj komentara statusaj] 0.73537170Z 7.50069E38
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%YURM GLMHOM

Broj likeowa fotografija

0.73149774

2.79371E37

Broj komentara

Broj dijeljenja videa poveznica 0.709155369 3.59469E34

Broj dijeljenja Broj komentara

fotografija poveznica 0.7076354 5.70838E34
Broj dijeljenja

Broj dijeljenja videa poveznica 0.70570512§ 1.02266E33
Broj komentara

Broj dijeljenja videa fotografija 0.697142848 1.28424E32

Broj komentara Broj komentara

poveznica GRJDyDMD 0.676066721 4.52299E30

Broj dijeljenja

fotografija %URM GLMHON 0.669550623 2.515E29

Broj komentara

fotografija BrojlikeovaGRJDYL[ 0.666447537 5.60757E29

%URM GLMH O M Broj komentara videa 0.664108745 1.01974E28

Broj dijeljenja videa Broj likeovapoveznica 0.656313239 7.20296E28

Broj dijeljenja Broj komentara

fotografija GRJDyYyDMD 0.651004061 2.63936E27

Broj dijeljenja videa %URM GLMHON 0.64558144 9.6833E27
Broj dijeljenja

Broj dijeljenja poveznicq fotografija 0.640850975 2.94611E26

Broj dijeljenja

fotografija Broj likeovapoveznica 0.637691397 6.12804E26
Broj komentara

Broj dijeljenja videa GRJDyYyDMD 0.637085673 7.04494E26
Broj komentara

%URM GLMHO M fotografija 0.563883161] 1.9155E19

Broj likeovapoveznica | Broj likeovafotografija 0.556333664 5.97788E19
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Broj komentara

poveznica BrojlikeovaGRJDy [ 0.55131217% 1.70948E18
Broj komentara videa | Broj likeovapoveznica 0.520645509 2.46238E16
Broj dijeljenja povenica | Broj likeovafotografija 0.51318501¢ 7.66034E16
Broj komentara
Broj dijeljenja poveznicq fotografija 0.507538373 1.77572E15
Broj dijeljenja poveznicg Broj komentara videa 0.507350989 1.82547E15
Broj komentara
fotografija Broj likeovapoveznica 0.489112328 2.48348E14
Broj dijeljenja poveznica Broj likeovavidea 0.47344800¢ 2.07199E13
Broj likeovavidea Broj likeovapoveznica 0.466804203 4.3536E13
Broj likeovapoveznica | Brojvidea 0.439206421 9.64024E12
Broj dijeljenja poveznica Brojlikeova GRJD Yy 0.43206820§ 3.43533E11
Broj dijeljenja poveznicq Broj videa 0.376741207% 1.17407E08
Broj likeovapoveznica | Brojlikeova GRJD VI 0.37033178 1.47627E08
Broj komentara
%URM GLMHOM poveznica 0.36713227€¢ 2.91034E08
Broj dijeljenja
fotografija Broj videa 0.36534209€¢ 3.43544E08
Broj dijeljenja videa Broj videa 0.364843942 3.59708E08
Ukupan brojikeova
stranice Broj biraca 0.359012069 1.91679E07
Broj komentara
poveznica Broj videa 0.35480922Z 8.93318E08
Broj likeovafotograija | Broj videa 0.351869545 1.08273E07
Broj poveznica Broj fotografij 0.340959862 1.78661E07
Broj komentara statusa | Broj statusa 0.339305912 3.42804E07
%URM GRJDYVD I Rezultat 0.32525507 6.85338E07
Broj poveznica %URM GRJDyYyD| 0.319469364 1.10383E06
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Broj komentara

Broj dijeljenja poveznica GRJDyDMD 0.31627838 2.21698E06
Broj likeova G R J D y D| Broj videa 0.31542007 1.90517E06
Ukupan brojikeova

stranice Rezultat 0.31113609¢ 7.71332E06
Broj likeovavidea Broj videa 0.31034552 3.31949E06
Broj komentara videa | Broj videa 0.307503951 4.33955E06
Broj likeovastatusa Broj statusa 0.288325837 1.6722E05
Izlaznost Broj biraca 0.278451774 2.35682E05
Broj komentara

fotografija Broj videa 0.2573956627 0.00013526¢

Broj fotografija

%URM GRJDYVD

0.25522424¢

0.00011216¢

%URM NRPHQW

Broj likeovapoveznica

0.25128225¢

0.000196904

Broj poveznica

Rezultat

0.24215046§

0.000270587

Broj videa

Broj fotografija

0.2387964671

0.000320494

Broj komentara

poveznica

%YURM GRJDyYD

0.23%239062

0.000504961

%URM GLMHOM

Broj videa

0.23245164

0.000590975

Broj videa

%YURM GRJDyYD

0.231115783

0.000503062

Broj poveznica

Ukupan brojikeova

stranice

0.229689981

0.001133152

Broj dijeljenja poveznica

%YURM GRJDYD

0.229531687

0.000695447

Broj likeovapoveznica

%YURM GRJDyYD

0.22160618§

0.000934724

%URM NRPHQW

Broj videa

0.21172459§

0.00179710¢

Broj dijeljenja poveznica

%YURM GLMHON

0.207288847

0.00225072¢

Broj fotografij

Rezultat

0.202425507

0.002386473

Broj dijeljenja statusa

Broj statusa

0.198295297

0.00350392%

Broj komentara

fotografija

%YURM GRJDyYD

0.18615987§

0.006187055

Broj likeovafotografija

%YURM GRJDyYD

0.16530617

0.015009337

98



Broj dijeljenja videa

%YURM GRJDYD

0.156943885

0.021328481

BroM GLMHOMH(

Broj likeovapoveznica

0.155317297

0.02272873¢

Broj videa

Broj poveznica

0.153610291

0.0217540%

Broj likeovavidea

%URM GRJDYD

0.150246307

0.02725152¢

Broj komentara videa

%URM GRJDYD

0.150070187%

0.027799264

Broj komentara do® y D

%URM GRJDYVD

0.147313194

0.03083174¢

Broj dijeljenja poveznica

Broj poveznica

0.142404034

0.036930994

%URM NRPHQW

Izlaznost

0.138012847

0.0432225¢

Ukupan brojikeova

%URM GRJDYyD)] stranice 0.131555947 0.063998234
BrojlikeovaGRJBYD %URM GRJDyD| 0.131453974 0.05151941
Broj likeovapoveznica | Broj poveznica 0.13133884 0.052266743

Broj dijeljenja

fotografija

%YURM GRJDyYD

0.12993540¢9

0.057146024

%URM GLMHOM

Izlaznost

0.123663211

0.07035154¢

Ukupan brojikeova

strance

Izlaznost

0.1185366871

0.09541186¢

Broj dijeljenja statusa

Broj dijeljenja videa

0.11430966

0.09455941¢

Broj komentara

poveznica

Ukupan brojikeova

stranice

0.111154159

0.125807751

Broj komentara

fotografija

Ukupan brojikeova

stranice

0.107842897

0.137551997

Broj dijeljenja videa

Ukupan brojikeova

stranice

0.10745832§

0.13896859¢

Broj komentara videa

Izlaznost

0.10735649

0.116527311

Ukupan brojikeova

Broj komentara videa | stranice 0.104313762 0.15097321¢
Broj likeova G R J Dy D| Izlaznost 0.10131403€ 0.13412635¢
Broj likeovavidea Broj biraca 0.100029711 0.14284519~
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Broj likeovavidea

Ukupan brojikeova

stranice

0.099841311

0.16937560¢

Ukupan brojikeova

Broj likeovafotografija | stranice 0.09836541f 0.17580056
Broj likeova G R J D y D| Broj biraca 0.096920344 0.151930207
Broj dijeljenja

fotografija Broj komentara statusaj 0.095543064 0.16272503
%URM NRPHQW Broj biraca 0.09487480¢ 0.165699044
Broj komentara

fotografija Izlaznost 0.093832421 0.170418873

Broj likeovapoveznica

Ukupan brojikeova

stranice

0.092748365

0.19718432¢

%YURM GLMHOM

Broj biraca

0.092345127

0.17732536¢

Brojlikeova GRJDy D

Ukupan brojikeova

stranice

0.09041352§

0.20874817%

Broj dijeljenja videa

Broj komentara statas

0.08995416¢

0.18885856¢

Broj likeovafotografija

Broj biraca

0.0898063

0.18855106¢

Broj likeovavidea

Izlaznost

0.08975035¢

0.18882765¢%

Ukupan brojikeova

Broj videa stranice 0.08783213€ 0.218524164
Broj komentara
fotografija Broj biraca 0.086704962 0.2053988¢

Broj dijeljenja statusa

Broj dijeljenja

fotografija

0.086172034

0.208208641

Broj komentara videa

Broj biraca

0.084421061

0.21763486¢

Broj dijeljenja

fotografija

Ukupan brojikeova

stranice

0.08292871¢

0.25406137%

%URM NRPHQW

Ukupan brojikeova

stranice

0.082369805

0.257286965

%URM GLMHOM

%YURM GRJDyYD

0.08084808¢

0.237806034
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Broj likeovapoveznica

Rezultat

0.07940969¢

0.24188830¢

Broj likeovapoveznica

Broj fotografij

0.078987217

0.24323713

Broj dijeljenja

fotografija

Broj likeovastatusa

0.076399427

0.26470649¢

Ukupan brojikeova

%URM GLMHOM stranice 0.072591037 0.318298814
Broj dijeljenja

fotografija Broj biraca 0.072416734 0.290495072
Broj videa Broj biraca 0.07185574| 0.28537426¢

Broj dijeljenja videa

Broj likeovastatusa

0.070130014

0.30603647¢

Ukupan brojikeova

Broj dijeljenja poveznica stranice 0.067970544 0.350156221
Broj komentara

poveznica Broj biraca 0.066622713 0.330917927
Broj dijeljenja videa Broj biraca 0.066498987 0.33181874¢
Broj likeovafotografija | Izlaznost 0.063549052 0.35263157€
Broj komentara

poveznica Izlaznost 0.057902065 0.398238947

Broj komentara statusa

Broj komentara videa

0.045790023

0.504229404

Broj likeovapoveznica

Broj biraca

0.041260782

0.542677404

Broj dijeljenja poveznica

Broj fotografija

0.039659441

0.56302166¢

Broj likeovastatusa

Rezultat

0.0371747

0.58775105¢

%URM GRJDyDI

Broj biraca

0.03342739¢

0.61874093¢

Broj dijeljenja statusa

Broj komentara videa

0.031762634

0.643268678

Brojlikeova GRJDyD

Broj poveznica

0.026073817

0.70119024¢

Broj dijeljenja videa

Izlaznost

0.022128199

0.74698977%

Broj komentara

poveznica

Broj poveznica

0.01949296¢9

0.776269524

Broj dijeljenja

fotografija

Izlaznost

0.018746375

0.78462459¢
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Broj komentara statusa

Ukupan brojikeova

stranice

0.01417944

0.84563784¢

Broj likeovapoveznica

Izlaznost

0.01163342¢

0.86377211¢

Broj komentara videa

Broj likeovastatusa

0.01148293¢

0.86705776¢

Broj komentara statusa

Broj likeovafotografija

0.0072%308

0.91529464¢

Broj dijeljenja poveznica

Broj biraca

0.00639166¢

0.925764675

%URM GRJDYyDI

Izlaznost

0.005897715

0.930054861

%YURM GLMHOM

Broj poveznica

0.003943471

0.954158231

Broj komentara statusa

Broj komentara
fotografija

0.003768681

0.95618804¢

Broj komentara statusa

Broj fotografija

0.0011751

0.98633297

Broj dijeljenja
fotografija

Broj fotografija

-0.000930215

0.98918094¢

Broj dijeljenja

fotografija

Broj poveznica

-0.001168854

0.9864056172

Broj dijeljenja videa

Broj poveznica

-0.00404992¢

0.95292213

Broj dijeljenja videa Broj fotografija -0.00489636¢4 0.94397921
Broj biraca Rezultat -0.00759319 0.91022487§
Broj videa Rezultat -0.007600523 0.910341687

Broj likeovastatusa

Ukupan brojikeova

stranice

-0.008289053

0.90939082¢

Broj likeovastatusa

Broj fotografija

-0.00860589¢

0.899930794

Broj statusa

Broj poveznica

-0.015932447

0.812967045

Broj dijeljenja poveznica

Rezultat

-0.016399521

0.81148148¢

Broj komentara statusa

Rezultat

-0.01757024¢

0.798302255

Broj dijeljenja statusa

Broj komentara

fotografija

-0.01983962¢

0.77239874¢

Broj likeovafotografija

Broj poveznica

-0.02023428¢

0.767469277

Broj dijeljenja statusa

Broj likeovavidea

-0.02032680¢

0.76696841¢
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Broj komentara

poveznica Broj fotografij -0.02054564¢ 0.764532827
Izlaznost Rezultat -0.021209995 0.752770604
Broj poveznica Izlaznost -0.021300571| 0.75174927%

Broj likeovafotografija

Broj fotografij

-0.02151519¢

0.75321030¢

Broj likeovastatusa

Broj likeovafotografija

-0.022164227

0.746016821

Broj dijeljenja statusa

Broj likeovafotografija

-0.02238691

0.74413395¢

Broj statusa

Rezultat

-0.02478489¢

0.7134262¢

Broj dijeljenja statusa

Broj biraca

-0.03152199¢

0.64578681¢

Broj komentara
fotografija

Broj likeovastatusa

-0.03239759¢

0.6366435¢

%YURM NRPHQW

Broj poveznica

-0.03258743¢

0.63466842¢

Broj fotografija

Ukupan brojikeova

stranice

-0.03278856¢

0.645696037

Broj komentara statusa

Broj likeovavidea

-0.033938055

0.620691041

Broj likeovastatusa

Broj poveznica

-0.03459537

0.613104368

Broj dijeljenja statusa

Broj fotografij

-0.035158851

0.60817295¢%

Broj komentara statusa

%YURM GRJDyYD

-0.03662219

0.593316962

Broj statusa

%YURM GRJDyYD

-0.042065121

0.532028377

Ukupan brojikeova

Broj dijeljenja statusa | stranice -0.043767267 0.547711272
Broj likeovavidea Broj poveznica -0.044487905 0.5154569¢
Broj dijeljenja poveznica Broj komentara statusa| -0.048035994 0.48352489¢
Broj fotografija Broj biraca -0.04889632¢ 0.46651894*
Broj dijeljenja

fotografija Rezultat -0.049533674 0.471024073
Broj likeovavidea Broj fotografija -0.050468145 0.46057902¢
Broj likeovastatusa Broj biraca -0.052035395 0.446753177
Broj komentara

poveznica Rezultat -0.05529375¢9 0.420960295
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Broj likeovafotografija | Rezultat -0.056720835 0.40794875¢
Broj likeovastatusa Broj likeovavidea -0.05735138 0.40164362¢
Broj poveznica Broj biraca -0.057702065 0.391142197

Broj komentara

fotografija Broj poveznica -0.058027072 0.39721952/
Broj dijeljenja statusa | Broj videa -0.058571977 0.392794177
Broj komentarastatusa | lzlaznost -0.06145161€ 0.369904347

Broj komentara
fotografija

Broj fotografija

-0.061891591

0.366480987

Broj likeova GRJD y D

Broj fotografija

-0.06225609¢

0.358075374

Broj komentara
fotografija

Broj statusa

-0.063316735

0.355527541

Broj komentara videa

Broj fotografija

-0.06339664¢

0.35491949¢

Broj komentara statusa

Broj biraca

-0.064557155

0.346162644

Broj likeovastatusa

%YURM GRJDyYD

-0.06469917¢

0.34396792¢

%URM GLMHOM

Broj fotografija

-0.06709866¢

0.32746724¢

%URM NRPHQW

Broj statusa

-0.06740885~

0.3252309472

Broj komentara videa

Broj poveznica

-0.06778984

0.322497704

Broj statusa Broj fotografija -0.067860663 0.313049367
Broj dijeljenja poveznica Broj likeovastatusa -0.067902872 0.32168966¢
Broj dijeljenja statusa | Rezultat -0.072139331 0.29349015%
Broj likeovastatusa Izlaznost -0.076040917 0.265839141

%URM GLMHOM

Broj statusa

-0.077312785

0.25902033¢

Broj komentara videa

Broj statusa

-0.080976611

0.237058452

Broj dijeljenja statusa

Broj poveznica

-0.08203348§

0.23097355

Broj statusa

Izlaznost

-0.082178853

0.221570042

%URM NRPHQW

Broj fotografija

-0.082336969

0.229246745%

Broj dijeljenja

fotografija

Broj statusa

-0.085281371

0.21296606%

Broj komentara statusa

Broj likeovapoveznica

-0.08545928¢

0.21200956%
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Broj komentara

poveznica

Broj statusa

-0.09080478¢

0.184694104

Broj komentara statusa

Broj komertara

poveznica

-0.09147473¢

0.181461982

Broj videa

Izlaznost

-0.092035973

0.17081966¢

Broj dijeljenja statusa

%YURM GLMHON

-0.09213868¢

0.17830010¢

Broj dijeljenja statusa

Izlaznost

-0.093695177

0.171047701

Broj dijeljenja statusa

%URM GRJDYVD

-0.09370691

0.170993854

Broj likeovafotografija

Broj statusa

-0.094939047

0.164419744

Broj dijeljenja videa

Broj statusa

-0.096122127

0.16018048¢

Broj dijeljenja statusa

Broj komentara
GRJDYyDMD

-0.09637823¢

0.159064617

Broj dijeljenja videa Rezultat -0.097133513 0.1567846
Broj fotografija Izlaznost -0.09715671 0.14722472%
Broj dijeljenja poveznia | Izlazrost -0.099500421 0.145927391

%URM GLMHOM

Broj komentara statusa

-0.100361531

0.142453361

Broj komentara statusa

Broj komentara
GRJDyYyDMD

-0.10379514¢

0.12922524

Broj komentara statusa

Broj poveznica

-0.10477245

0.12563897

Broj likeovastatisa

Broj likeovapoveznica

-0.10510307¢

0.12356064¢

Broj komentara videa

Rezultat

-0.10522776¢

0.12488277¢

Brojlikeova GRJDy D

Broj statusa

-0.105994511

0.117815721

Broj likeovapoveznica

Broj statusa

-0.107119215

0.11394684¢

Broj komentara

Broj dijeljenja statusa | poveznica -0.108686179 0.11204395¢

Broj dijeljenja poveznicq Broj statusa -0.109505189 0.109350427
Broj dijeljenja

Broj dijeljenja statusa | poveznica -0.111329887 0.103532307

Broj likeovavidea

Broj statusa

-0.11304962¢

0.097487271
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Ukupan brojikeova

Broj statusa stranice -0.114682684 0.107654931
Broj likeovastatusa Broj videa -0.114798437 0.092382044
Broj komentara

fotografija Rezultat -0.11669243§ 0.088589084

Broj komentara

poveznica

Broj likeovastatusa

-0.118290495

0.083550177

Broj komentara statusa

Broj videa

-0.11838435¢

0.083303594

Broj dijeljenja statusa

BrojlikeovaGRJDVI

-0.11883374¢

0.082131141]

%URM GLMHOM

Broj likeovastatusa

-0.12216603

0.07384627¢

Broj likeovavidea

Rezultat

-0.123391954

0.070974541

%URM NRPHQW

Broj likeovastatusa

-0.128442464

0.060087324

Broj dijeljenja statusa

Broj likeovapoveznica

-0.129659924

0.05767963¢

Broj komentara statusa

BrojlikeovaGRJD VI

-0.132017765

0.05324303¢

Broj likeovastatusa BrojlikeovaGRJBY[ -0.15346745 0.024083537
%URM GLMHO M Rezultat -0.17286461 0.01130654
Broj likeova G R J D y D| Rezultat -0.18092751§ 0.0072671
Broj statusa Broj videa -0.181277884 0.006640227
%URM NRPHQW Rezultat -0.187082835 0.00605043¢
Broj statusa Broj biraca -0.193548089 0.00371341¢
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*/ ©TOPIS BLTORA

$OHQ .L4LU MH URVHQ JRGLQH X 9 DxoI§ka iGtudedtskeGidhel L ALY
proveo e X 6 YHWRP XUyX L /IXGEUHJX 2VQRYQX &NROX MH ]D\
O9DUDAGLQX GYD UDJUHGD L .RSULYQLFL 'LSééherhiuDR MH
SRGX]HWQLAWYD QD 9HOHXpLOLaAWX 9HUQ EDF maRddtF WH (
GLSO QRY SBRVOLMHGLSORPVNL VSHFLMD GIYWHWXpbhR®L AVYWXX §
Zagrebu, )DNXOWHWX RUJDQL]DFLMH L LQIRUPDWLNH X 9DUDa
VXVWDYD VWHNDY&aL W Lt ekgnoxhijeH(Xrivimexlodd) RNa tSril feL M D O
fakultetuupisao2016. godine doktorat iz informacijskih znanosti.

SRVORYQX NDULMERGEUDBNRY HRRG BIRRYPD RV MDD YARHR/ KU RVWDOLP ¢
direktora Sektora za korporativhe komunikaaijePodravki d.d., telirektor Korporativnih
NRPXQLNDFLMD ]D MXJWUVWRDRXRMX OPEE X 0§HWE LADVIR&DQt
proveoMH NDR L]DEUDQL ]DPMHQLN aXSDQD 9DUDAGLQVNH axs
Centra kompetencije za obnovljive izvore energije.o.u 9DUDAGLQX 7UHQXWDpPpQ
GXaQRVW GLUHNWRUD =RQH 6MHYHU G R R X 7UQRYFX NU
XVDYUADYDQMDPPHRSRKXWG BQRNH aANPORGI@QRRBQRWH YQR & X
SURJUDPD 3ROLWLPpNH DNDGH P ciMEbe® Stikuad bRakladeDNo@D GH ) U
GUXaWYR *RYRULSHQYROHWVWNKL MBPQNVWYHQLK UDGRYD REMD
]QDQVWYHQLP pDVRSLVLPD L NRQIHUHQFLMDPD
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