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I-lope,q TOra LUTO CBaka Hayka uMa CBOj MpeaMET, TEOpH]y, je3K 1
MeTode, Mopa UMaTK U CBOj jeQMHCTBEH HauuH 3a ofpefuBame
KOMMeTEHUMja ekcnepaTa u3 ogpefeHe obnactu. Oaj pag npoyyaea
HauvH ogpehmBara KOMMNETEHLMja ekcnepaTa Kaga je npeaMeT uctpa-
XvBarba y 06nactu BOjHUX Hayka.

Pagu ngeHtudukaumje ytuuaja nojeaguHaqHuxX enemMeHara Ha komne-
TEHTHOCT ekcnepTa, hopMupaH je Moaen 3a AedrHncare heHe OLEeHe.
Kako 6v ce AoLLNO A0 KOHAYHMX BPEAHOCTM 3Ha4ajHOCTW eneMeHaTa Kom-
METEHTHOCTM ekcnepTa, kopuwheHe Cy pasnuymTe cybjekTBHE MeToae
3aCHOBaHe Ha paHrupawy ¥ METOAE BULLEKPUTEPU)YMCKOT OfNyYMBaHa
FUCOM (Full Consistency Method), CODAS (Combinative Distance
based Assesment), COPRAS (Complex Proportional Assessment),
ARAS (Additive Ratio. Assessment) u CoCoSo (Combined. Compromise
Solution), kao n onepatop EWAA (Einstein weighted arithmetic average)
3a arperauujy rpynHux ognyka. CarnacHOCT ekcneparta nocTurHyTa je
nomohy koeduujeHTa KOHKopZdaLumje, JOK je 3a cam MocTynak aHKeTu-
pakba ekcrnepata KopuwheHa Jendu metoga.

MNpeanoxeHn Mogen je TeCTUpaH Ha UNyCcTPaTMBHOM MPUMEpY, rae
je OokasaHa BanugHOCT MoAena U MoryhHOCT HeroBe npUMeHe y pe-
anHoj cutyauujn. OBaj pag Tpeba fa npyxum nomoh nctpaxueadynuma us
06nacTu BOjHMX Hayka, KOju y CBOM UCTPaXuBarby KOPUCTE EKCMEePTCKO
oLieHVBakLE.

KrbyuHe peun: kommnemeHuyuje, ekcriepmu, 8ojHe Hayke, KOHKopOa-
yuja, EWAA, FUCOM, CODAS, COPRAS, ARAS, CoCoSo
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YBog

33 peluaBame npobrnema OAnyuMBama, Koju je CrIoKeH W Ma MHTepaMCLMNIu-
HapHW KapakTep, 1 y KOjeM je HEOMXOAHO TPEeTUpaTy HenpeLmnsHe n Heoapehe-
He MHJopMaLyje, Kao jeouHN NPUXBATILMBY HaYMH HaMehe ce eKCnepTCKo OLeH -
Bake, OAHOCHO aHraxoBawe ekcnepata u3 ogpefeHe obnactu (Milicevic, 2014,
p. 11; MiloSevi¢ & Marcek, 2019; Jasikovac, 2019). MNpee cTyauje Koje cy obyxsaTtane
EKCNepTCKO OLeHVBarbe MNojaBune Cy ce cpearMHom XX Beka y obnacti KnuHuYke
ncuxonoruje (Phelps, 1977, p. 3) 1 y HapeOHWM roguHama 0Baj HauYuH pellaBarba
npobnema nocraje jefaH of, ,0CHOBHUX Hay4YHWUX METofa aHanu3e CroXeHux Hedhop-
manusoBaHux npobnema” (Milicevi¢, 2014: 11). Liurb 0BOr HauMHa ouewmMBaka jecte
[a ce pgohe 4o NOTAYHUjUX 1N HOBUX MHGbopMaLmja 0 NpobriemMy UCTpaxmBaksa, Kako
6v ce goHocuoLy oanyke NoMormo y npouecy oanyunsama (Milicevic, 2014, p. 11).

BpojHu ayTopu, nopen NPeTXoAHO HaBedeHMX, Y CBOjUM UCTpaxuBarma 6asmnm
Cy Ce eKCnepTCcKkuM oueruBarmeM. Tako buu (Beach, 1975) y cTtyauju o ekcnepTckom
OLieHMBakbY Y YCIOBMMA HEM3BECHOCTW MOCTaBMba MUTawe: ,Kako BMCOKO MOTUBH-
CaH, UCKyCaH nojefuHal, y onepaTvBHOM OKpYXeky Yy CBOjoj 0Bnactut CTpy4HOCTH,
y3 ogrosapajyhe nospartHe nHdopmMaLmje y Be3n ca NpeTxXoaHum npeasuhamwuma un
oAJlykama, 13Boaun WHepeHumrjanHe 1 3agaTtke AOHOLEHa OANyKa, U Aa N ce He-
OB Y4YMHAK MOXe Ha Buro Koju HaumH nobosbluatn?”. OaroBop Ha TO NUTake ynpaso
NEXM y EKCNEPTCKOM OLieHMBakby, OAHOCHO NPY»Kaky NOMONK OHOCMOLY OfJyKe no-
mohy muwrbewa ekcnepara. Pennc u WWaHTo (Phelps & Shanteau, 1978) koHcTaTyjy
[ay pasnuunTtuM obnactma, NpuaMKom AOHOLLEHa 0anyka, ,04 A0HOCKoLa oanyka
Ce 3axTeBa [a MHTerpuLly MHopmalmje 13 HeKonmKo 13Bopa”, OQHOCHO ekcrnepa-
Ta. Y CBOM UCTpaxuBawy O eKCNepPTCKOM Mepery W MexaHWUdkuMm KombuHauujama,
AjHxopH (Einhorn, 1972) roBopu 0 YMkeHMUM @ Yy cuTyaumjama rae 'objekTMBHE'
Mepe HUCY OOCTYMNHE, Mopa Ce KOPUCTUTM EKCNEPTCKO MULLIberse Unu pacyfsare”.
Mpema Xenwmepy (Helmer, 1967: 1), ,NOCTOje MHOMM CnyYajeBu y Kojuma ce OAJly-
Ke MOpajy 3acHMBaTW, He Ha pesynTaTMma Teopujcke aHanuae, Beh Ha UHTYUTUBHOM
npocyhuBamy 6uno kojux ekcnepara 3a ogpefeHo nuTare”, kako 36or He NocTojaka
jeovMHCTBEHE Teopuje 3a TO, Tako M 360r Tora LUTO nNpobnem Koju ce pelsasa ,Moxe
YKiby4mBaT Mopan nopes YMkeHUYHKX acnekara, a TuMe 1 npedepeHumrje nopea
noparaka’.

Mpema Munuhesuhy (2014: 12), Hekn o4 OCHOBHWX MojMoOBa y obnacTu Koja ce
©aBwW ekcnepTCKM OLieHMBaHEM CY: ,eKCNEPT, EKCNEPTI3A, EKCIEPTCKO OLieHMBak-E,
METOLE EeKCMEepTCKMX OLeHa, eKCNepTCcKe OLEeHe, eKCNepTCKO MULLIbere WU apyru’.
Mon nojmom ekcnepta, npema Jlnteaky (2004: 241 y Milicevié, 2014: 12), nogpasyme-
Ba ce ,crneuujanucTa y KOHKPETHOj NpeaMeTHOj 061acTyh Koju: Ma HEOMXOAHO 3HaHE
1 UCKYCTBO; Y OKBUPY CBOje KOMMeTeHLMje MOXe JaTu oueHy objekta ekcnepTuse” u
Op., 04 Kora ce 3axTeBa ,Aa KOMOUHyje MHGOopMaLuje 13 BULLE Pa3NUYUTUX U3BO-
pa y oanyky unu oueny” (Slovic, 1969), ogHOCHO ,npodhecnoHanal, KBanugukosaH
y obnact” uctpaxusama ,KOju je Mo3BaH Ja aHanuaupa, NpoLekyje U Ha OCHOBY
TEOPMjCKOr 3Hakba 1 NPaKTUYHOr UCKYCTBA Aaje MULLIbEHE O pa3MaTpaHoM npobne-
my” (Milicevi¢, 2014: 74). Ekcneptcko ouewmBare, npema Munvhesuhy (2014: 18),
npeacTaBrba npoueaypy ,4obujarwa oueHe npobrema Ha OCHOBY TpyMHOr (UMK WH-
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AMBMAayanHor) Muwrbera ekcnepara’. Metoge eKkCnepTcKux ouleHa npeacTaBrbajy
,YTBpHVBarbe MULLIbEHA CTPYYHaKa 1 hopMuparse NoTpebHUx MHopmaLmja Ha oc-
HOBY HWX, HE€Ha aHanm3a ce BpLUM NMOMONY NOTMYKUX 1 MaTEMATUYKO-CTATUCTUYKNX
meToza” (Divina et al., 2019), ogHOCHO ,MeTOAE OpraHu3auuje paga ca ekcnepTuma u
obpaze MuLrbera ekcnepara, u3paheHnx y KOMMUYMHCKO] U/Mnn KBanuTaTueHoj gop-
MK Ca LUMIbeM npunpeme uHgopmaumje 3a goHowene ognyke”. Mpema beHnHujy 1
capagHuumuma (Benini et al., 2017: 16), ekcnepTcka MULLIIbeHa NPeacTaBbajy ,MILL-
rbekba Koja ekcriepTu dajy y KOHTeKCTy ognyke”. [la 6u ce ekcnepTcka MULLIIbeHa arpe-
rmpana, ogHOCHO fa 6 ce carnefao yTuuaj CBakor nojeauHaqYHor ekcrnepTa Ha KOHauHy
OAnyKy, HEOMXOAHO je AedMHIUCaTV BPeaHOCTU (OLEHE) HIX0BKX KOMMETEHLM]a.

Linrs oBor paga jecte fja ce NpUMeHOM METOAA BULLIEKPUTEPU]YMCKOT OAMy4MBaka
1 Opyrux HaunHa ogpehuBara TeXMHCKMX KoeduLmjeHaTa kputepujyma (enemeHara
oLieHe KomneTeHumja ekcnepara), AeduHuly HoBm, Koju hie BUTK 3acHOBaHM Ha ekc-
MEePTCKUM MULLIbEHMMA U HUXOBO]j arperaumjy, MPUIIMKOM UCTpaxuBaka y obrnactu
BOjHWX Hayka, yBaxxaBajyhu cneumuyHOCTM OBE Hay4He obnacTu.

Onunc npobnema

AyTOpM Ha pasnUuuUT Ha4YMH NpUCTynajy ogpehuBamy KomneTeHuuja (kBanuTeTa)
ekcnepata. Mefytum, He manu 6poj kKX Ce cnaxe da ce oueHa kKomneTeHuuje cac-
TOju of; 0bjekTMBHE NpoLeHe, NpoLeHe n3Bopa apryMeHTaumje n cybjekTuBHe nmpo-
ueHe (Porovi¢, 2003, p. 155, Bozani¢, 2016, p. 40; Kovacevi¢, 2020, p. 119; Sakovic,
2021, p. 156; Bajrami, 2022, p. 193). O6jekT1BHa NpoLieHa npeacTaBrba yTuuaj MHau-
BuAyanHux (0BjeKkTMBHMX) NofaTaka O eKCrnepTy Ha HeroBy KOMNETETHOCT. INpoueHa
n3Bopa aprymeHTaumje ykasyje Ha Koju HaumH ofpeheHn haktopu yTndy Ha HeroBo
MuLLrberse. Tpehu eneMeHT KOMNeETeHLMje ekcnepTa O4HOCK Ce Ha CaMONpPOLIEHy eKc-
nepTa y no3Haeaky 06nacTvt UCTpaxuearba U NpeacTasrbajy CybjekTuBHe nogartke.

Y Hajsehem Opojy ncTpaxwvBarba, 3a noTpebe hopmuparsa KoHa4yHe OLEHe KoMMe-
TeHuyje ekcnepata (K), kopuwwheH je cnegehn matematuyku nspas (Borovié, 2003, p.
155, Bozani¢, 2016, p. 40; Kovacevi¢, 2020, p. 119; Sakovi¢, 2021, p. 156; Bajrami,
2022, p. 193):

K=w,K,+wK, +wK_ (1)

rae w 03HayaBa TeXWMHCKM KOoe(ULMjeHT CBaKOr eneMeHTa oleHe komneTteHuuje, Kd
— 06jekTnBHY npoueHy, Ka — dhakTtope Koju yTudy Ha hopMupare MuLLbera 1 Ks —
CyOjEKTUBHY MPOLIEHY.

AyTOpM Yy CBOjUM WUCTpaxuBarbiMa YrmaBHOM KOPUCTE [Ba MpUCTyna npopadvyHy
objekTuBHOr KoeduumjeHTa komneteHumje (K ). Y npsom Haumny (Milicevic, 2014:
103) npopayyH ce BpLUK NPUMEHOM K13pa3a (2):

9
K, :LZCZ.W,. : 2)
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rae C, NpefcTaBrba MHANBUAYaNHY LPTY eKCrepTa, a v, TEXMHCKN KOeULMIEHT UH-
AvBuayarnHe upre.

Opyrv, Hajuewhe npumerbueann npuctyn (Porovic, 2003: 158; Bozani¢, 2016: 41)
npeacTaBrba NpopadyH 0bjeKTUBHOT KoeduLmjeHTa KoMMeTeHUMje, MpUMeHOM 13pasa (3):

n
J ZC,.W,.
K,=—+=— (3)
10 Z "
1
i=1

C 063npom Ha To fa ayTopu NpunvkoM ogpefmBara KOHauyHe KOMMNeTeHumje ay-
TOpa, Kao v Mpu MPOLEHW WHAMBMAYaIHUX LpTa ekcreparta, YrmaBHOM npey3umajy
noctojehe TeXuHcke koeduLmjeHTe enemeHara (cermeHara, Kpurepujyma, upra) Kom-
neTeHuUMja, a fa ce OHU MOTY OAPEAMTY aHraxoBakeM ApYrux ekcnepara koju cy ce
GaBwnu 1 6aBe MeTOZOMOIMjOM eKCNepTCKOr oLiermBatba (Milicevic, 2014, p. 94), oBaj
pag Mva 3a unrb ofpefrBarbe TEXMHCKUX KoeduLmjeHaTa eneMeHarta oLeHe komne-
TeHUMje ekcnepata u UHAMBMAYanHUX LpTa ekcneparta, Koje cauntaBajy 0bjeKTUBHY
MpoLieHy, Kao 1 AeduHNCabe HOBE MeTofororvje 3a ogpefuBarbe KOHaYHUX oLeHa
KomneTeHuuja ekcneparta, Koje he 6utu npunarofeHe nctpaxuearuma ns obnactu
BOjHMX Hayka. BWUTHO je HaNoMeHyTK Aa NpeaMET OBOr pada Huje yCMepeH ka yTephu-
Bakby BaNMAHOCTW NOCTOjehunx LpTa MHAMBMAYANHUX KOMNeTeHuUmja, Beh ce camo pas-
MaTpa HMXO0B YTULIAj Ha KOHAYHY OLIEHY KOMMNETEHLMje ekcriepaTa, Jok he HaBegeHa
BanuaHoct 6uTtn npegmet Byayhux nctpaxvearsa aytopa.

Pagu yHanpehena noctojehe metogonornje 3a geduHUCaHe oLeHa KOMNETEH-
Lmnja ekcnepara, AedrHMCaH je MOAEN Koju ce cacToju of neT ¢asa, rae cBaka ¢asa
“Ma BULLIE KOpaka Koje je noTpebHO CMpoBECTM Kako Bu ce 0CTBapMO Lnrb UCTpaxXu-
Baba (cruka 1).
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daza l

Daza 2

Paza 3

Daza 4

Daza 5

|

*Kopak 1.1 - HcTpaxuBame nocTojeher crama y 001acTH
*Kopak 1.2 - [lepuancame nmorpeda 3a HCTPaKHBAKREM
*Kopak 1.3 - M360p MeTo/a 3a clipoBol)emhe HCTPAKHBAKHA

*Kopak 2.1 - M3paga yIHTHHKA 34 aHKeTHPalke eKcIepara
*Kopak 2.2 - AHKeTHpamke eKclepaTa H o0pana pezynrara (Jendn
MeTO/1a, CarlIaCHOCT eKcIlepara)

*Kopak 3.1 - OnpelHBame 3HaUajHOCTH CBAKOT elleMeHTa OIleHe
KOMIICTeHITHje
*Kopak 3.2 - OnpehBame TeKHHCKAX Koe(HITHjeHATa eneMeHaTa
OIlcHE KOMIICTeHIIH|e

*Kopak 4.1 - OnpehHBame 3HaUajHOCTH CBaKe OJ1 HHAHBHIYATHHX
IpTa Koje CauH’baBajy 00jeKTHBHY OIeHY
*Kopak 4.2 - OnpelHBamke TeKHHCKAX Koe(HITIjeHATA
HHIHBHAYATHHX IOPTA

*Kopak 5.1 - ©opMHpame KOHATHOT MOJIeNa 32 oipel)HBame

KOMIIeTeHIHja eKcliepara
*Kopaxk 5.2 - TecTHpame Moj1ena

Cnuka 1 — Moden 3a oOpehusar-e KoMemeHyuja ekcriepama Koju je

KopuwheH y ucmpaxueaky

I/5



BOJHO [ENO, 1/2024

Onuc kopuwherwa meToga

Ha ocHoBy nocTtojeher ctawa y obnactu ncrpaxusara (Borovié, 2003: 155-160;
Bozani¢, 2016, pp. 38-44; Kovacevi¢, 2020, pp. 113-123; Sakovi¢, 2021, pp. 156-
157; Bajrami, 2022, pp. 192-196) n notpebe 3a opmynucarteMm mMeTogonorvje 3a
oapefuBarbe KOMNETEHUMja ekcrepaTa U HMXOBKX oLeHa y 0bnacTu BOjHUX Hayka,
NPUCTYNIbEHO je AedmHucarwy mogena koju he Tpetupatu oy obnact. MowTyjyhu
¢hase n kopake mofena npeactasrbeHe Ha cnuum 1, n3pafeH je ynnTHUK 3a aHKeTu-
patbe ekcrnepara, npumeHom [lendm metoge.

Metoga Jendwm HacTana je cpeauHoM XX Beka y kopnopauuju PAHL (The RAND
Corporation) ca uurbem noctudawa KoHceH3yca Yy ekcneptckoj rpymu (Dalkey &
Helmer, 1963), ocHocHO ka0 anart 3a npeasuhare 6yayhux pgorahaja kopuctehu ce-
PUjy UHTEH3UBHUX YMUTHMKA MCMpeceLaHnx NoBpaTHUM MHopMaLmjama KOHTpomu-
caHor muwwrbersa” (Custer et al., 1999). MeToga n HauuMH HeHe NpUMEHe OMUCaH je y
pasnuuutm ctyaujama (Linstone, 1985, p. 626; Mucibabi¢, 2003, pp. 110-112; Eret,
2017; Bozani¢, 2016, p. 45).

Kop ekcnepTckor oLermBarba HEONXOAHO je 06e36eanTn carnacHOCT EKCNepTCKUX
oueHa. AHanusa carnacHOCTM eKCrepTCKuxX oleHa, 3a notpebe oBor paaa, BpLuM ce
NPMMEHOM KoedmLmjeHTa KOHKOpAaLmje 1 ogpefBatbem oLeHe 3Hayaja npegMeTHOr
koedmupjeHTa nomohy y2 pacnogene (Milicevi¢, 2014, pp. 111-112; Podvezko, 2007).
AyTOpU Cy Ce ONpeaenunu 3a OBaj Ha4YMH NPOBEPE CarnacHoOCTU ekcnepara 300r cne-
LmMyHoCTM Npobrnema ucTpaxueara y pagy 1 6poja ekcnepara koju cy y3enu yyelhe
y NpeMETHOM UCTpaxmBaky. Hamme, yKONuMKo ce BpLM nopehere MulLIbera ABa
eKkcnepTa, 3a ofpehuBare HIX0Be CarnacHoCTW KOPUCTU ce KoeduLMjeHT Kopena-
umje, ook je koa Beher 6poja ekcneparta npuknagHuje kopuwhere KoeduumnjeHTa KoH-
kopaaumje (Podvezko, 2007; Milicevi¢, 2014, p. 110; Chegodaev, 2010).

Mpema Mopgeecky (Podvezko, 2007), Muiirbera ekcnepara Tpeba aa 6yay y ¢op-
MW paHra, a YKONMUKO HWCY, HEOMXOQHO UX je MPEnMMMHAPHO paHrMpaTu. Y HacTaBky
TeKCcTa HaBoaw ce objallibere NpUMEHe 0Be MeToAoNoruje oapefmBarsa carnacHoc-
TV excnepTckmx oueHa npema Mogsecky (Podvezko, 2007).

Heka je ckyn ekcnepTckux oLeHa D= Hdif 1= (]m) J= (],r) , rae je i 6poj
erieMeHara Koju ce ouemyjy, a j 6poj ekcnepara. YKONMKo y paHrupamy nocroje Asa
ncTa paHra, oba ce npeacTaBbajy Kao wMxoBa apuTMETNYKA cpeanHa. KoedmupmjeHT
KOHKOpZaLMje yCMepeH je Ka Cymu paHroBa ogpeheHor enemMeHTa Koju Cy CBU ekcrnep-

d,=3d,. i=(Tm), )

OﬂHOéI:é) cyma (S) no6uja ce nomohy uspasa (5):
m 2

§=%(d-d).

i=1 —
roe je cpeara BpegHocT (d ):
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m r

22,4
J i=1 j:l
m
YKONWKO ce NpeTnocTaBm Aa Cy CBU eKCNepTH OLEHUNM CBE eNeMEHTE Ha UCTU Ha-
YMH, OHAA je Haj3HaYajHWju enemMeHT NPBOPaHrpaH, a CyMa paHroBa OBOr efleMeHTa
y oLieHama CBWX eKnepara je jegHaka r, AoK CyMa ApyropaHripaHor uma BpegHocT 2r
WTA., @ CyMa NOCMeaHEr paHrMpaHor rm, WTO NPeAcTaBrba uaeanHy cutyaumjy KoH-
kopaaumje. Cyma paHrosa m nocmaTtpaHux efieMeHata, OLeHeHUX of ' ekcnepara,
MOXe Ce NpeacTaBUTU Ha cnefehn HaumH:

Zd,.:irm(er]), (7)
S -
rae je cpeata BpegHocT (d ):

(6)

J:ér(m+]). (8)

Ha ocHoBy npeTxogHo HaBezeHor v u3pasa (5), Hajgeha moryha BpegHoCT cyme

(S, ) Aobuja ce nomohy uspasa (9):
2 2
r’m(m —1
S (—) . 9)
12

Hajmarba BpeaHocT cyme (S ) Guna 6u y cnydajy Aa je cyma CBUX enemeHaTa
OLIEHEHNX Off CTPaHe CBUX ekcriepaTa jefHaka, v Taja je S = 0 . Ha ocHoBy cBera
NPETX0AHO HaBedEeHoOr, koeduLmMjeHT koHkopaauuje (W) moxe ce npukasaTi n3pasom
(10):

W= . ]25 ’ (10)
r m(m —])

roe koeuumjeHT KOHKOpAauuje nmpu MocTojaky CarnacHOCTU eKCNepTCKUX oLeHa

TEXMW BpegHoCTW 1, AOK Npu anconyTHOj HeycarnaweHocTy nma BpeaHocT 0.

OppehuBatbe oueHe 3HaYaja koedmumjeHTa KOHKopaauuje, 3a 6poj enemeHarta
Koje eKcnepTy ouewyjy m <7, BpLUM ce NoMoNny NPeTxoaHo AedMHMUCaHNX Tabnuy-
HUX BPEQHOCTU y2 pacrnogene, Ha OCHOBY cTeneHa cnoboge n noeepena (Milicevic,
2014, p. 111; Podvezko, 2007), nok ce 3a Opoj enemeHaTa Koje eKCnepTu OLEHYjy
m > 7, opgpehyje nomohy y2 pacnoaene, npema napasy (11):

12§
x2=Wr(m—1)=— (11)
rm(m+1)
ca cteneHom cnoboge m — 1 (Podvezko, 2007).
YKONWKO NoCToje BPeOHOCTW enemeHara Koje Cy UCTO paHrupaHe, HbuxoBa Bpea-
HOCT MoCTaje BpedHOCT apuUTMETUYKe cpeguHe oba, a BpegHOCT y2 pacnogene
oppehyje ce npema nspasy (12):
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12§
e I (12)
rm(m+1)—1/(m—1)"T,
J=1
roe ce uHaukartop BesaHux parosa (7' /) nobvja nomohy n3pasa (13):
HJ
r,-3(5-s). (13

e je H 6poj jeaHakwx paHroBa j-Tor ekcnepta, a t 6pOJ jenHakvx paHroea y ekcnepr-
CKOj rpynu.

YronuKo je TabnniHa BpeaHoCT KpUTUYHE pacrofene ;. 2, 3a ctene croGoae
m—1, (Podvezko 2007), marba of BpeaHocTn y2 Koja je ,quMJeHa NPYMEHOM 13-
pasa ( 1) unmn (12), oHga cy ekcnepTcke oueHe ycarnalieHe, OAHOCHO NMOCTOjU KOH-
ceHayc ekcnepara. [lo TabnuyH1X BPEAHOCTU KPUTUYHE pacrnoaene y,. 2 Moxe ce
gohu n y3 nomoh codpteepa Majkpocodt ocuc ekcen (Microsoft Office Excel), ko-
puwhersem dopmyne (Elfeki, 2018):

CHISQ.INV.RT(probability,deg_freedom). (14)
Y cnyyajy fa He NOCTOjU carfacHOCT EKCNEePTCKUX MULLIbEH-a, a fa bu ce unak go-
LUMO OO0 HMXOBE KOHAYHE CarnacHOCTU, eKCnepTyh Yunja MULLIbewa, U nopea A0AaTHOr
ycarnawaBara, 3Ha4yajHoO 0OACTynajy of MULIbEeHa APYrvX ekcnepara ogbauyjy ce u
MOHOBO Ce BPLUW MPOpaYyH KOHKopZaLuje, 40 NOCTU3akka carnacHoCTU.
Ekcneptcka muwwbera cy arpervpada nomohy EWAA onepatopa (Deveci et al.,

2023), nspas (15). . .
[T+ () -T10-7 ()

EWAA{x,, %y, | = 3 x0-= = . (15)

jlj(H f(xj))q+lj(l— ()

roe {xl,xz, WX j} NPeACTaBrba CKyM eKNepTckuX MULLIbetba, rae je g = 1/ ekapa
CBW eKcnepT (e) UMajy UCTY OLieHy KOMMETeHLUMje, OQHOCHO ¢ = W° kaga uMajy pas-
nnYuTe OLEHE KoMMNeTeHumje (W*

[lo BpegHOCTW TEXUHCKMX KoedmumjeHaTa eneMeHarta eknepTcke oueHe [onasu
ce nomohy metoge FUCOM (Pamucar et al., 2018). OHa je, 360r jegHocTaBHoOr mate-
MaTW4KOr anapara ¥ noysgaHWx U3nasHux pesynrtarta, 4o caja npuMerseHa y Beni-
koM Opojy uctpaxuBama 3a AedUHNCaEe TEXUHCKUX KoeduumjeHaTa Kputepujyma.
Buwe 0 mMeToau M HeHoj NPUMEHN y pasnuunTMM obrnactuma, MoXe ce BUAETH Y
(Pamucar et al., 2018; Bozani¢ et al., 2019; Stevi¢ & Brkovi¢, 2020; Bozanic¢ et al.,
2021; Ocampo, 2022; Radovanovi¢ et al., 2023).

MpopayyH TexuHa WHOMBMAYANHUX LpTa ekcnepara, Yy OKBUpY OBjeKTUBHE Mpo-
LieHe, M3BpLUEH je nomohy CyBjeKkTMBHMX MeToaa NPUMEHOM paHrpawa, OfHOCHO
nomohy cnepehux metoga (Miliéevié & Zupac, 2012): nHeepaHux TexuHa (MAT), Len-
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Tpomaa paHroea (MLIP), nuHeapHuX TeXunHa ca NPOMEHIbUBUM KOEULMEHTOM CMe-
pa (MIT), reometpmjckux TexuHa (MI'T) n cyme paHroea (MCP). KoHauHe BpegHoCTH
TeXWHa fobwvjeHe cy arperaunjom TexvHa foOMjeHMX CBakoM Of NPETXOAHO HaBede-
HUX MeToga, npumeHom EWAA onepatopa.

CneuunduraHoCcT ncTpaxueadkor npobrnema ycnosuna je kopuwhewe metoga Bu-
wekputepujymckor ognyymsarba CODAS (Keshavarz Ghorabaee et al., 2016; Alkan
& Kahraman, 2024), COPRAS (Zavadskas et al., 2008; Mishra et al., 2024), ARAS
(Zavadskas & Turskis, 2010; Chen et al., 2023) n CoCoSo (Yazdani et al., 2019;
Badi et al., 2023) 3a paHrupare enemeHaTa VHAWBUAYaNHMX LpTa 0bjeKTMBHE Npo-
LleHe, OOK je KOHa4YHW paHr fobumjeH arpervpareM paHroBa HaBedeHUX MeToAa no-
mohy EWAA onepatopa (Deveci et al, 2023). TexuHckn koeduumjeHTn enemeHara
WHAMBUAYaNHWX LpTa ekcnepata fo6ujeHn Cy Ha UCTU HauMH Kao W Kof enemeHara
objekTnBHE NpoLeHe.

lMpunvkom arpermparsa ekCnepTckMX MULLIbEHA, CarfacHOCT ekcrnepTa npoBepa-
BaHa je koeduumjeHTOM KoHKopZauuje. Mulwrbera ekcrnepara Koja Cy 3HaTHO OACTY-
nana og MULLIbera ApYrux ekcnepara ogbaumsaHa cy.

KoHauHa oueHa komneTeHLuje ekcnepta fobuja ce npuMmeHom u3pasa (16):

KZWOKO-I—Wfo-I—WSKS’ (16)

roe cy: o — objeKTMBHa NpoLeHa, f — hakTopu Koju yTU4y Ha eKCrepTCKO MULLTbEHSE,
5 — cybjekTVBHA NpoLieHa, W TEXWHCKM KoeduLMjeHT enemeHTa oueHe, a K — npopa-
YyyHaTa BpegHOCT cBakor enemeHnTta. ObjekTuBHa npoLeHa cacToju ce og 10 nHamew-
ZyarnHux upTa, Koje Cy npeacTaBrbeHe y Tabenu 1, JOK ce enemMeHTU UHAUBMAYaITHNUX
upta mory Hahm y (Milicevic, 2014; Bozanic, 2016; Dorovic, 2003).

Tabena 1
WHOusudyarHe upme ekcriepama y obrnacmu 60jHUX HayKa (rpunazoduo aymop
npema: Milicevic, 2014, pp. 99-103; BoZanic, 2016, p. 41; Dorovic, 2003, p.155)

WHouBnayanHa upTa ekcnepra

1
KO — CTeneH obpa3soBatba

2
K - Pagnv crax

3
K - Axtyenna myxHoct

K4
o — docapalute OY>XHOCTW

5
K - O6jaBrbeHy HayuHu 1 CTpyyHU pagosi

6
KO . CprLIHa aKTUBHOCT BaH pagHor mecta

7 .
K - DoGujene Harpage
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VHavBumayanHa upta ekcnepta

8
K, - Npoceuna cnyxGeHa ouexa

K’ i
o — Yuelwhe y 6opbeHnm aejcterma

10
KO - Yyewhe Yy pelwlaBary 3afataka y Be3n ca I'Ip06ﬂeMOM NCTpaXnBaka

dakTopK KOjU YyTUYY Ha MULLIbEHE eKcnepTa obyxaTtajy 13Bope Koju uMajy yTuuaj
Ha eKkcnepTa, ca CTeneHoM yTuuaja, Aok cybjekTMBHa NpoLeHa npeacTasiba caMoo-
LieHy CTeneHa nosHaBara 0bnactv UcTpaxvBama. Y HacTaBKy pafja npukasaHu cy
pe3ynTaTi UCTpaxuBama ¥ Auckycuja nobujeHnx pesynara.

PesyntaTtu guckycuja

3a notpebe oBOr paga aHKeTUpaHo je 25 ekcrneparta Koju Cy ce y CBOjUM UCTpaxu-
BakbMMa GaBuny obnatuhy ekcnepTckor oLewBara. Pagu ce 0 GMBLLKMM M capallbum
oduumpumMa 1 HactasHuLMMa BojHe akagemuje YHueepsuTeTa ogbpaHe y beorpagy,
[OKTOpUMA Hayka U3 pasnuuuTux obnactu, y pasnuuntum n3bopHum 3eawuma. Of
HUWX j© TPaXKEHO Ja paHrvipajy enemeHTe oueHe, eneMeHTe 0bjeKTUBHe npoLeHe u
erieMeHTe CBaKe MNojeAvHavHe MHAMBMAYyanHe LUpTe ekcrepTa, kKao U Aa aeduHuwy
HMXOBY 3HAYajHOCT Y OAHOCY Ha NPBOPAHIMPaHN ENEMEHT, Ha CBaKOM HUBOY.

HakoH obpage pesynTaTa aHKeTe, a NPUMEHOM KoeduLmjeHTa KoHKopaauuje, 13-
pa3n (4)-(14), MuLrbera YeTpu ekcnepTa cy ogbadeHa 300r BENMKOr OACTYyNaka
Oy MULLIBEHA APYTMX eKcnepaTa, YAME je carnacHoCT NoCTUrHyTa. [arsu npopadyHu
3aCHOBaHU Cy Ha eKCMepTCkMM MuLrberuma 21 ekcnepta E=(E), E,,...,E>)).

YBaxaBajyhu ase 1 Kopake npeanoxeHor mogena, NPUCTYMIbEHO je  aeduHu-
catby TEXMHCKMX KoedumumjeHaTa enemeHara oueHe KomneTeHumje nomohy MeTtoge
FUCOM. CarnegaBajyhu ekcnepTtcka MuLIbera, popMupaHe cy Tpu rpyne ekcne-
paTta ca UAEHTUYHUM MULLIBEHEM Y NOrNeay 3HayajHOCTW enemeHarta. 3a CBaky oa
rpyna, npumeHom EWAA onepatopa, u3pas (15), arpernpaHe cy 3Ha4ajHOCTV eneme-
Hata. C 0631pom Ha TO Aa je npedMeT UCTpaxuBaka ynpaeo AeduHUCaHE OLeHe
eKCMepTCKUX KOMMETEHLMja, CBUM eKcnepTMa je AOoLerbeHa UCTa BPeQHOCT OLEHe,
Tako Aa HMXOBO MULLIbEHE MoAgjeaHako yTude Ha KoHayHy oanyky. [deduHucarem
TEXUHCKMX KoeduumjeHaTa enemMeHaTta 3a CBaky rpymy W arperauujom goOujeHnx
BpenHoctu, Takohe nomohy EWAA onepatopa, aeduHucaHe cy KoHa4yHe BpegHOCTU
TeXWHa enemeHaTa oLeHe KoMneTeHumje (Tabena 2).
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Tabena 2
KoHauHe epedHOCMU MeXUHCKUX KoegbuyujeHama efieMeHama oueHe
KoMriemeHuuje ekcriepama y obrnacmu 80jHUX HayKa

Enemenar TexuHe (W)
ObjektusHa npouena (K ) 0,418
dakTopy Koju yT4Y Ha (hOPMUPaH-E MULLIbEH:A (Kf) 0,321
CyGjektusHa npouena (K ) 0,261

[ o6VjeHn TEXMHCKM KOEULMIEHTU Pa3niKyjy Cy ¥ OAHOCY Ha NMPETX0AHA WUCTpa-
XWBaa, OQHOCHO CMatb€eH je YyTULAj eneMeHarta objekTMBHE npoLeHe (Koju je nmao
BENUKM yTULAj Ha KOHayHy oueHy — 60% ydyewha y ognyuu), a noehaH ytuuaj octa-
nux enemeHara oLieHe, 0K je paHr 0cTao UCTW. HakoH AedmHncarkba TexmMHa OCHOB-
HUX enemMeHaTa oueHe (Tabena 2), npucTyna ce geduHNCaky TeXUHA enemeHarta
06jekTnBHE npoLueHe.

C 063vpom Ha TO a NOCTOoju CarnacHOCT EKCNEPTCKUX MULLIbEHa MO MUTakby 3Ha-
YajHOCTM (paHra) MHAMBMAYaNHUX LipTa Koje caunbaBajy 06jeKTUBHY NPOLIEHY, LUITO je
npopadyHato nomohy koedmumjeHTa KoHKopagauuje, napasu (4)-(14), 3a ceakor ekc-
nepTa cy npopadyHaTn TEeXUHCKN KOBMUEHTN MHAMBUOYANHNX LpTa noMohy cybjek-
TBHMX MeToga (Milicevi¢ & Zupac, 2012). BpeaHocTn TexuHa HAMBUAYanHnX LpTa,
3a CcBe eKcrnepTe, N0 MeTogama, Kao v JobujeHe BpedHOCTU 3a CBaKy o4 MeToa,
arpervipaHe cy npumeHom EWAA oneparopa, uspas (15), 4ime je JobujeH KoHa4Hu
paHr 1 TeXMHE HAMBUAYANHUX LpTa ekcrepata (Tabena 3).

Tabena 3 — PaHe uHOUBUQyasHUX uypma u HUXo8e mexuHe

WnausuayanHa upta MINT MAT MLIP MCP MIT EWAA
Panr
ekcnepta (W) (W) (W) (w) (w) (W)
KOI 0,125 0,199 | 0,189 | 0,145 | 0,198 0,171 1
CrteneH obpasoBatba
Kj 0,092 0,069 | 0,071 0,085 | 0,069 0,078 7
PagHu cTax
R'3
o 0,095 0,073 | 0,078 | 0,091 0,076 0,082 6
AKTyenHa Ly>HocT
K: 0,113 0,112 0,124 | 0,123 | 0,126 0,12 4
[Jocapallme gyxHOCTM
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WnoueupyanHa upta MINT MAT MLIP MCP MIT EWAA

ekcriepra (w) w oW | W | W (w) | PaHr

&

O6jaBJ'beHv|0HaquM " 0,1 0,072 | 0,082 0,1 0,078 0,086 5

CTPYYHW PagoBM

6
Ko
Cpr‘JHa aKTUBHOCT BaH
pagHor mecta

0,086 | 0,057 | 0,056 | 0,074 | 0,051 0,065 9

I{Z 0,075 0,046 | 0,039 | 0,056 | 0,035 0,05 10
[obujeHe Harpage

8

0 0,085 0,071 0.066 | 0,074 | 0,064 0,072 8
MpoceyHa cnyx6eHa

oueHa

9
KO
Yuewwhe y 6opbeHum
aejcteuma

0,109 0,129 | 0127 | 0,116 | 0,128 | 0,122 3

R'IO

Yyewwhe y?)eLuaBaH:y 0,12 0,172 | 0,168 | 0,136 | 0,175 0,154 2
3aaTaka y Besu ca

npobnemom ncTpaxveara

Kao 1 wto ce moxe BMaeTn 3 Tabene 3, paHr (3Ha4ajHOCT) MHAVBUAYANHMX LpTa
Ce pasnukyje y OQHOCY Ha NMPETX0AHa UCTpaxuBama. Mako je upta ,CteneH obpaso-
Bakba” U Jarbe Haj3HavajHuja, MHaMBMAOYyanHe LupTe ,Yyelwhe y pellaBatby 3agataka y
Be3uW ca npobnemom nctpaxueara’ u ,Yyewhe y 6opbeHnm gejcteuma’ cy, y ogHocy
Ha NpeTxodHa UcTpaxmearba, noehane cBojy 3Ha4ajHOCT U cada Cy ApyropaHrmpaHa
1 TpehepaHrmpaHa upTa, LTO je 1 NPMPOAHO, C 0631pPOM Ha TO Aa ce paau O npeame-
Ty UCTpaXunBatba M3 0b1acTy BOjHUX Hayka.

Cnepnehm kopak npeacTtasrba oapefvBarbe TEXMHCKUX kKoeduumjeHaTa enemeHa-
Ta CBake UHAMBMAYaNHE LpTe LITO je CMPOBEAEHO Ha CNMYaH HauMH Kao v npu gedu-
HUCakbY TEXMHA MHOMBUAOYANHUX LpTa, OOHOCHO Ha cnedehu HauuH:

1. npBo cy ogpeheHn (arpervpaHn) paHroBu koje cy OApeannn eKcnepTu 3a caa-
kn enemeHT, nomohy metoga CODAS, ARAS, COPRAS u CoCoSo, rge cy:
YMECTO KpUTEPMjyMa Y BULLEKPUTEPUYMCKOM MoZeny AeMHUCaHN eKCcnepTy,
YMECTO TEXMHCKMX KoeduumjeHaTa Kputepujyma geduHncaHe oLueHe eknept-
CKMX KOMMNETeHUWja (jeaHake), a kapakTep Kputepujyma (ekcnepara) je pacxoga-
Hor (Cost) Tuna;
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2. 3atMm Cy paHroBu gobuvjeHn nomohy metoda BULLEKPUTEPUjYMCKOr Ognyyu-
Batba arpermpanu nomohy EWAA onepatopa, uspas (15), uume cy fobujeHu
KOHa4HW paHroBM eneMeHaTa MHAWBUAYyanHux UpTa;

3. no fobujary KOHa4HUX paHrosa, npuMeHoM cyGjektueHux metoga (Milicevic
& Zupac, 2012), ogpeheHun cy TeXWHCKM KOeULMjeHTU eneMeHara, CBakoM
of mMeToda, a gobujeHn pesyntatu, Takohe, arpermpaHn EWAA onepaTtopom.
HasegeHom arperauujom fobujeHe Cy kOHaYHe BPeAHOCTM TEXMHA eneMeHaTta
WHAMBUAYaNHWX LpTa ekcrnepara.

KoHauHe BpeHOCTY TEXUHCKUX KoeduLmjeHaTa eneMeHarta nHamBmayanHux upta
Koje caunrbaBajy 06jeKTMBHY NPOLIEHY NpeacTaBibeH cy y Tabenu 4.

Tabena 4
KoHayHe epedHocmu enemeHama uHOusudyanHux upma (t npedcmaerba 6poj UH-
OusudyanHe upme)

o o o o o

KL K2 | K| K| K| K° | K7 | K8| K2 | KP

K;I 0,304 | 0,166 | 0,331 | 0,283 | 0,331 | 0,368 | 0,304 | 0,420 | 0,283 | 0,331

K'? | 0207 | 0,124 | 0,166 | 0,194 | 0,224 | 0,244 | 0,207 | 0,271 | 0,162 | 0,223

K" 0,156 | 0,092 | 0,223 | 0,148 | 0,166 | 0,176 | 0,156 | 0,186 | 0,181 | 0,166

K" 0,121 | 0,331 | 0,124 | 0,092 | 0,124 | 0,126 | 0,121 | 0,123 | 0,098 | 0,124

K' | 0092 | 0223 | 0,002 0072 | 0,091 | 0,086 | 0,092 0,076 | 0,092
K!°| 0070 | 0,064 | 0,064 | 0,117 | 0,064 0,07 0,106 | 0.064
K" | 0,050 0,055 0,05 0,055
K’ 0,039 0,039

HakoH pobwjarba BpeAHOCTM TEXMHA CBUX MHOMBMAYANHMX LpTa U HUXOBUX ene-
MeHaTa HeOMXoAHO je NpopadyHaTyi BpeAHOCT 0bjeKTMBHE NpoLieHe ekcnepTa. Bpea-
HOCT 0BjekTnBHe npoLieHe (K ) npopadyHaBa ce no u3pasy:

10
K,=> K, (17)
i=1 .
rAe ce BpeaHoCTV nHamemayanHux upta ( K ) nobujajy Ha cnegehm HaumH:

. 4 106 7
1) 3a TeXuHcke koeduLmjenTe nHameuayankux upta K, , K, 1 K :
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Ky=>w, (18)
J=1

raoe n npegcrasrba Opoj enemeHaTa HaMBMayanHe LpTe, a wg TEXUHCKM KO-
e(MLMjEHT CBaKOr NojeaMHaqYHor ENeMeHTa;

2) 33 TeXuHCKe KoedmumjenTe Havsayantux upra K. K, K, K] K, K u K,":

K, =20, (19)
J=1

rae n npeacTasrba 6poj enemeHara uHavBKaYyante upte, a v’ MoguduKkosa-

HY BPedHOCT TeXWMHCKOr KoeduLuMjeHTa CBaKOr MojeanHayYHor eneMeHTa, koja
ce nobuja npumeHom uspasa (20):

v’ = -, (20)
w

o
e w'" npepcTaBrba MakcMMarHy BpeAHOCT TEXUHCKUX KoedpuLmjeHaTa enemeHa-
Ta MHOMBWAOYamNHE LpTe ekcnepara.

YKynHa oueHa koMneTeumje ekcnepTa gobuja ce npuMmeHom unspasa (16). Bpea-
HOCTM (hakTopa KOju yTU4y Ha eKkcnepTcko Muiirbere K, nobujajy ce 36upom fe-
(bMHUCAHUX TEXMHA CBAKOr eNeMeHTa Yy OKBUPY (hakTopa Koju ofroBapajy M3Bopuma
yTuLaja Ha eKCrnepTCKo MULLIbEHE (Tabena 5).

Tabena 5
®akmopu Koju ymu4y Ha eKCriepmcKko MUWrberse (npusazoduo aymop npema:
Milicevié, 2014, p. 98; BoZanic¢, 2016, p. 185; Dorovic, 2003, p. 158)

CreneH yTuuaja
M3Bop yTulaja Ha muwrbere ekcnepta | 1 —BUCOK | 2 —cpedwmn | 3 — Hu3ak 4 - Hema
yTuuaja
Teopetcka aHanu3a 0,25 0,2 0,1 0
MckycTBO (MMpHOZOMCKO) 0,25 0,2 0,1 0
WckycTBo (13 6opbeHnx aejctasa) 0,3 0,2 0,1 0
[omahu pagosu 0,05 0,05 0,05 0
WHocTpaHu pagosu 0,05 0,05 0,05 0
CreneH pa3Boja y MHOCTpPaHCTBY 0,05 0,05 0,05 0]
WHTYnupja 0,05 0,05 0,05 0]

BpegHocT cybjekTmBHE MpoueHe npeacTaBiba CamMonpoLEeHy (CamoeBanyaumjy)
eKcrnepTa y Mo3HaBaky NpefaMeTa WCTpaxuBara KOjy eKcnepT ycBaja M3 ckyna

I/14



Mogen 3a oapefjuBare koMneTeHLUMja ekcriepata y obracTu BojHUX Hayka

K e {0.],0.2,...,]} , Toe BpegHocT 0,7 npeacTaBrba HajMatsm, a 1 Hajsehu cTeneH
no3HaBara 0bnacTu.

HeonxogHo je Aa oueHa ekcneptcke komneTeHumje Oyae Beha og 0,5, kako 6m
Ce MOrf0 KOHCTATOBaTV Aa je eKCrepT KOMNeTeHTaH u3 obrnactu UcTpaxusamwa; y
CYNpOTHOM Ce MMLSbewa OBOr ekcnepTta He pasmartpajy (Bozani¢, 2016, p. 44;
Dorovi¢, 2003, p. 160). Takohe, 3a kopuwhere oLeHa KOMNeTeHUja ekcneparta, y
pa3nuuMTM MeToZama 3a arperaumjy rpynHux ognyka, oueHe fobujeHe npennoxe-
HOM METOZAOMNOrjOM MOTy Ce HOpManu3oBaTm aJJ}I/ITI/IBHOM Hopmanu3aauujom (Srdevic

& Kolarov, 2005), Tako fa 3afoBOfbE YCIOB ZK ‘=1, rge je e 6poj ekcrnepTa,
e=]

K* oueHa komneTeHumje ekcrnepta, a [ ykynaH 6poj ekcriepaTa. Y HacTaBky paga

M3BPLLEHO je TECTUPaHE NPeanoKeHe METOAONOrvje, Y Lurby Banuaauvje.

TecTnparwe mogena

Heka cy Tpu ekcnepata u3 obnactn £ = (E I,EZ,Ej) NOEHTU(NKOBAHM 3a pe-
WaBake Npobnema ognyynsarsa. Onuc kBanudukaumja, hakTopm Koju yTudy Ha Hi-
XOBO MULLIbEHE U CyBjeKTUBHA OLieHa HaBedeHwW cy y Tabenu 6. MNpBu ekcnepT nma
MaKkcumarHe nepdopmarce, Apyrn MUHUManHe, a Tpehn nepdopmaHce Mano usHag
npoceka.

Tabena 6 — Onuc keanugukayuja excriepama, akmopu Koju ymudy Ha HUX080
Muwsbere U cybjekmusHa oyeHa

I/15



BOJHO [ENO, 1/2024

K, K; K,

Ekcnept je ookTop Hayka, ca pagHum mckycteom npeko 30 ro-
[MHa; TPEHYTHO Ha AYXHOCTU HayenHuka Ynpaee y MO; no capa
je MpoLLao cBe AYXHOCTW Ha CBUM HMBOMMA KOMaHO0BaHa ! pyKo-
Bofjeta M HacTaBHWK je Ha BojHoj akagemuju; nma objaBrbeHy
KHoMry; npencenHuk je Caseta poga; unaH je Pepakumjckor onbopa
HayYHO-CTPYYHMX YacomnMca 1 YnaH Hay4YHor CaBeTa; YnaH je cTpyy- | Bucok cteneH
HOT YApYXXeHa, Y4eCTBOBAO je y M3paan nponuca Koju perynuwly | yTuuaja ceux
E, | obnacT uctpaxwvBarsa; 3aBpLUMO je KypC y Tpajakby Of HajMare 13Bopa Ha 1
YETVPU MeceLa; Y4eCcTBOBaO je Ha BPOjHUM CUMMO3WjyMuMa 1 Ca-|  eKCMepTCKO
BETOBatbVIMA Y CBOJCTBY ayTopa W uanarava; HarpahjusaH je Ha CBUM MULLIbEHE.
HUBOVMMA KOMaHOoBaka 1 pykoBohera, Kao 1 Ha CBUM HUBOMMA,
0f} APXaBHOr 10 MefyHapoaHor; nocreara cnyxbeHa oleHa My je
5,00; y4ecTBOBaO je y 60pbeHVM AejcTBUMA NPEKO TP FOAVHE, Y ak-
TMBHOCTMMa Be3aH!M 3a NpobrnemM NCTpaxmBatba; y4ecTBOBAaO je y
Bexbama y Mupy koje cy bune y Be3u ca npeaMeToM UCTPaxVBaka.
Ekcnepr je 3aBpLuno cpeasy BOjHY LUKOMY U pagun epekTMBHO Tpu
roAWHe; Ha IY>HOCTU je KOMaHAMPa oferbera; 06aBbao je u ayx-
HOCT YETHOT CTapeluuHe; A0 cafa Huje objaBrbuBao pagoBse, HUTK | Hema yTuuaja Hu
je unaH 6uno Kakeor yapyXewa, caBeTa v Crl.; Huje y4eCTBOBao | jefHor u3Bopa
2 | Ha KOHbepeHLMjaMa HUTY CaBeTOBakMMa; 10 Cafa Huje Harpahu- | Ha ekcnepTcko
BaH, a nocneawa cnyxbeHa oueHa My je 2,45; Huje y4ecTBOBao MULLTbEHE.

y bopbennm pdejcTBumMa HUTU Bexbama Koje cy bune y Besn ca
npeaMeToM UCTpaXuBara.

Excnepr je 3aBpLuuo KLY, ca pagHum nckycTBoM of 25 roguHa; Tpe-
HYTHO je Ha Oy>HOCTW KoMaHZaHTa batarboHa; 40 cafa je npoLiao
CBe OY»KHOCTW [0 HMBOa GaTarboHa, YKrbyuyjyhu 1 OyXHOCT 3ame-
HUKa KOMaHzaTa; MMa 0bjaBIbeH jeaaH pag Ha KOHepeHLj; YnaH
je CaBeta pofa 1 y4eCcTBOBAO je Y M3paay nponvca Koju peryniiy
0obnacT ncTpaxuearba; y4ecTBOBaO je Ha jeaHOj HayyHoj KoHde-
3 | peHumjn y CBOJCTBY ayTopa W u3narava; HarpahjueaH je Ha cBUM
HUBOVMMA KOMaH[oBaka W pykoBofhera, 3akrby4HO ca KOMaHOaH-

0,1

Cpentm cTeneH
yTuuaja Teo-
peTcke aHanmse
1 UCKYCTBa;
cpearu cteneH | 0,8
yTuuaja pagoea,

; : MHOCTpaHor
Tom KoB-a; nocneara cnyxbeHa oueHa my je 4,52; y4ecTBoBao je passoja EMHT -
y 6opbeHum fejcTBUMa OKO 3 MeceLia, anu akTUBHOCTU HUCY Bune JLlee y

Be3aHe 3a npobrem UCTpaxuBarba; YH4eCTBOBAO je Ha 4-5 Bexotu y
MUpY Koje cy bune y Be3u ca NpeaMeToM UCTPaxMBaHsa.

Ha ocHoBy nopataka 13 Tabene 6 n npumeHom uspasa (11)-(20), kao 1 BpegHOCTM
AeMHNCaHUX TEXMHCKMX KoedmLmjeHaTa enemeHaTa objekTuBHe oueHe (Tabene 3 u
4), pobwjajy ce cnegehe BpeagHoCTM 06jekTBHE OLeHe ekcniepata (Cnvka 2).
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0.8
0.6 0.442
0.4
. 0.141
o [ ]
El E2 E3

Crnuka 2 — BpedHocmu objekmueHe npoueHe ekcriepama (K,)

Yaumajyhu y 063up nogatke 13 Tabena 5 n 6 gobujajy ce BpegHocTu haktopa Koju
yTW4y Ha eKcnepTcka Mulrbersa (crnvka 3). Cy6jekTuHa npouera ( K| ) HaseaeHa je
y Tabenu 6, 3a cBaKor ekcnepra.

0.8
0.8
0.6
0.4
0.2
0
0
E1l E2 E3

Cnuka 3 — BpedHocmu thakmopa Koju ymuyy Ha eKCriepmeKo Mulirberse ( K )

MpumeHoMm n3pasa (16) gonasu ce A0 KOHayHe OLeHe KOMMeTeHUMje ekcrieparta
(cnwuka 4).

1 0.650
1
0
0 0.085
0 ]
El E2 E3

Cnuka 4 — KoHa4He spedHocmu oueHa KomnemeHyuje eknepama (K )
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Ha ocHoBy nogaTaka ca crnuke 4 MoXe Ce 3aK/by4nTi a ekcnept 2 Hema noTpeb-
He KomneTeHuUMje Aa 6u y4ecTBOBaO y pellaBaky NpeaMeTHOr npobnema oanyyu-
Bakba, C 0631POM Ha TO Aa je Herosa oLeHa komneTeHumje mamwa og 0,5. Octana gga
eKcrnepra cy KOMMNETEHTHA.

Takohe, Ha OCHOBY WIYCTPATVUBHOr NpUMepa, BEPUDMKOBAHA je NPeaoXeHa Me-
Togonoruja y ogHocy Ha ynasHe nogatke. Ekcnept ca makcumarndum nepgopmaHca-
Ma MMa MakcuManHy BPegHOCT OLeHe KOMMNeTeHUuje, JOK eKCnepT ca MUHUMANHUM
nepgopmMaHcama MMa MUHUMAIHY OLEHY.

3aKrby4ak

Monasehu og paHmjux ucTpaxmeara y 001acTi eKCNepTCKOr OLeHMBakba, CreLm-
¢hnyHoCTM HayyHe obnacTu BojHE Hayke, kao 1 aHanu3oM nocTtojehnx mogena 3a ae-
(puHuCcare KomneTeHumja, hopMm1paH je yHanpeheHun u genom MHoBMpaHu mogen 3a
npopayyH oLeHe KomneTeumja ekcriepata. [lo Tor mogena AOLUSIO Ce UCTPaXuBaHeM
koje je obyBaTuno aHraxoBare Hemanor 6poja ekcnepara koju cy ce Ao caga basu-
Ny eKNEePTCKUM OLieHsMBaKEM U MPUMEHOM PasnUYMTX MeToda BULLEKPUTEPUjYMCKOT
O4JSlyumBarba M Opyrux MeToda 3a ogpefmBarbe TEXMHCKMX kKoeduumjeHaTa Kpute-
pujyma n arperaumjy rpynHvix oasiyka, kao U metogonoruvje 3a ytephuBare carnac-
HOCTM eKkcnepara.

AHanuaom fobujeHnx pesyntarta notepheHa je notpeba 3a cnposofere 0BOr 1C-
TpaxwuBama, ¢ 063MpOM Ha TO Aa Cy NOjeANHN eNeMEHTH OLEeHe KOMNETEHLWM|e eKne-
paTa cneundunyHM 3a BojHE HayKe OCTBapWUNM MHOTO BENW yTULLAj Ha KOHAYHY OZNYKY,
y ogHocy Ha noctojehe metogonoruje. lNpeanoxeHn Mogen je TeCTMpaH Ha unyctpa-
TVBHOM NPUMEPY, F4e je foKasdaHa BanuMaHOCT MeTodomMorvje.

MpukasaHn mogen moryhe je garbe yHanpefuBaTu Kpo3 nNpeucnuTMBame MHOW-
BUAYyanHux LpTa objeKkTMBHe NpoLieHe, Kao W HUX0BKX enemeHarta. Y oBoM pagy ce
3aKkrbyyyje aa je nocrojehn HaumH geduHucarba KomneTeHumja Moryhe Kopuctuty,
anv Aa npukasaHu Mogen npyxa 6orby 1 jacHujy ,Ccnvky” ekcnepra. Takohe, n3Boau
Ce 3aKrbyyak [ja Cce HaBedeHN MOAEN MOXe KOPUCTUTM Y peanHuM cuTyaumnjama Kaga
ce MPUMEtbYje eKCNEPTCKO OLeHMBamEe M Kaaa je MpeaMeT UcTpakuBara y 06nactu
BOjHUX Hayka.

Jlumepamypa

[1] Alkan, N., & Kahraman, C. (2024). CODAS extension using novel decomposed
Pythagorean fuzzy sets: Strategy selection for IOT based sustainable supply chain system.
Expert Systems with Applications, 237, 121534.

[2] Badi, I., Stevié, Z., & Bouraima, M. B. (2023). Overcoming obstacles to renewable
energy development in Libya: An MCDM approach towards effective strategy formulation.
Decision Making Advances, 1(1), 17-24.

1/18



Mogen 3a oapefjuBare koMneTeHLUMja ekcriepata y obracTu BojHUX Hayka

[3] Bajrami, S. (2022). Model upotrebe Recne flotile u operaciji pomodi civilnim
organima vlasti u sluc¢aju poplava. Doktorska disertacija. Vojna akademija Univerziteta
odbrane u Beogradu.

[3] Beach, B. H. (1975). Expert judgment about uncertainty: Bayesian decision making
in realistic settings. Organizational Behavior and Human Performance, 14(1), 10-59.

[5] Benini, A., Chataigner, P., Noumri, N., Parham, N., Sweeney, J., & Tax, L. (2017).
The Use of Expert Judgment in Humanitarian Analysis — Theory, Methods, Applications.
Geneva: Assessment Capacities Project - ACAPS. Preuzeto: 4. novembra 2023, sa
https://reliefweb.int/attachments/05a1180¢c-b673-3f1c-a51e-cedbf0a08f4b/acaps_expert
judgment_-_full_study_august_2017.pdf

[6] Bozani¢, D. (2016). Model podrske odlucivanju pri savladivanju vodenih prepreka
u napadnoj operaciji kopnene vojske. Doktorska disertacija. Vojna akademija Univerziteta
odbrane u Beogradu.

[7] Bozani¢, D., Mili¢, A., Tesi¢, D., Salabun, W., & Pamucar, D. (2021). D numbers—
FUCOM-fuzzy RAFSI model for selecting the group of construction machines for enabling
mobility. Facta Universitatis, Series: Mechanical Engineering, 19(3), 447-471.

[8] Bozanic, D., TeSi¢, D., & Koti¢, J. (2019). Multi-criteria FUCOM-Fuzzy MABAC
model for the selection of location for construction of single-span bailey bridge. Decision
making: applications in management and engineering, 2(1), 132-146.

[9] Chegodaey, A. I. (2010). Mathematical methods for analyzing expert assessments.
Bulletin of Samara State Economic University, 2(64), 130-135.

[10] Chen, X., Zhou, B., Stili¢, A., Stevi¢, Z., & Puska, A. (2023). A Fuzzy—Rough
MCDM Approach for Selecting Green Suppliers in the Furniture Manufacturing Industry: A
Case Study of Eco-Friendly Material Production. Sustainability, 15(13), 10745.

[11] Custer, R. L., Scarcella, J. A., & Stewart, B. R. (1999). The modified Delphi
technique-A rotational modification. Journal of Vocational and Technical Education, 15(2),
50-58.

[12] Dalkey, N., & Helmer, O. (1963). An Experimental Application of the DELPHI
Method to the Use of Experts. Management Science, 9(3), 458-467.

[13] Deveci, M., Pamucar, D., Gokasar, |., Képpen, M., Gupta, B. B., & Daim, T.
(2023). Evaluation of Metaverse traffic safety implementations using fuzzy Einstein
based logarithmic methodology of additive weights and TOPSIS method. Technological
Forecasting and Social Change, 194, 122681.

[14] Divina T. V., Petrakova E. A., & Vishnevsky M. S. (2019). Basic methods for
analyzing expert assessments. Economics and business: theory and practice, (7), 42-44.

[15] Dorovi¢, B. (2003). IstraZivanje projektovanja organizacione strukture upravnih
organa saobracajne sluzbe. Doktorska disertacija. Vojna akademija u Beogradu, Odsek
logistike.

[16] Einhorn, H. J. (1972). Expert measurement and mechanical combination.
Organizational Behavior and Human Performance, 7(1), 86-106.

/19



BOJHO [ENO, 1/2024

[17] Elfeki, A. (2018). Chi Square Table made by Excel. Preuzeto: 4. novembra 2023,
sa https://www.researchgate.net/publication/329523269 Chi_Square_Table_made_by
Excel.

[18] Eret, L. (2017). Neka razmatranja o primjeni Delfi metode u kvalitativnim
istrazivanjima odgoja i obrazovanja. Skolski vjesnik, 66 (1), 77-93.

[19] Helmer, O. (1967). Systematic use of expert opinions. Santa Monica, CA: RAND
Corporation. Preuzeto 5. novembra 2023, sa https://www.rand.org/pubs/papers/P3721.
html.

[20] Jasikovac, M. (2019). The process of decision-making in crises. Vojno delo, 71(1),
55-69.

[21] Keshavarz Ghorabaee, M., Zavadskas, E. K., Turskis, Z., & Antucheviciene,
J. (2016). A new combinative distance-based assessment (CODAS) method for multi-
criteria decision-making. Economic Computation & Economic Cybernetics Studies &
Research, 50(3), 25-44.

[22] Kovacevié, N. (2020). Model procene rizika upotrebe pontonirskih jedinica u
vanrednim situacijama. Doktorska disertacija. Vojna akademija Univerziteta odbrane u
Beogradu.

[23] Linstone, H.A. (1985). The Delphi Technique. In Environmental impact assessment,
technology assessment, and risk analysis: contributions from the psychological and
decision sciences (pp. 621-649). Berlin, Heidelberg: Springer.

[24] Litvak, B. G. (2004). Skspertnsie tehnologii v upravienii. Moskva: Delo.

[25] Miladinovi¢, V. (1992). Primena metoda ekspertskih misljenja u prognoziranju i
pripremi za dono3enje odluka. Vojnotehnicki glasnik, 40(3), 237-247.

[26] Milicevi¢, M. (2014). Ekspertsko ocenjivanje. Beograd: Medija centar ,Odbrana”.

[27] Milicevié, M. R., & Zupac, G. Z. (2012). Subjektivni pristup odredivanju teZina
kriterijuma. Vojnotehnicki glasnik, 60(2), 48-70.

[28] MiloSevi¢, S. J., & Marcek, J. (2019). Development of the managerial competences
of officers based on their assessment of the expression of the educational needs and the
opinions of the experts on the possibilities of their fulfilment. Vojno delo, 71(1), 144-163.

[29] Mishra, A. R., Alrasheedi, M., Lakshmi, J., & Rani, P. (2024). Multi-criteria decision
analysis model using the g-rung orthopair fuzzy similarity measures and the COPRAS
method for electric vehicle charging station site selection. Granular Computing, 9(1), 1-20.

[30] Ocampo, L. (2022). Full consistency method (FUCOM) and weighted sum under
fuzzy information for evaluating the sustainability of farm tourism sites. Soft Computing,
26(22), 12481-12508.

[31] Pamugar, D., Stevié, Z., & Sremac, S. (2018). A new model for determining weight
coefficients of criteria in MCDM models: Full consistency method (FUCOM). Symmetry,
10(9), 393.

[32] Phelps, R. H. (1977). Expert livestock judgment: A descriptive analysis of the
development of expertise. Doctoral thesis. Kansas State University.

[33] Phelps, R. H., & Shanteau, J. (1978). Livestock judges: How much information
can an expert use?. Organizational Behavior and Human Performance, 21(2), 209-219.

1/20



Mogen 3a oapefjuBare koMneTeHLUMja ekcriepata y obracTu BojHUX Hayka

[34] Podvezko, V. (2007). Determining the level of agreement of expert estimates.
International Journal of Management and Decision Making, 8(5/6), 586.

[35] Radovanovi¢, M., Bozani¢, D., TeSi¢, D., Puska, A., Hezam, |., & Jana, C. (2023).
Application of hybrid DIBR-FUCOM-LMAW-Bonferroni-grey-EDAS model in multicriteria
decision-making. Facta Universitatis, Series: Mechanical Engineering, 21(3), 387-403.

[36] Sakovi¢, R. (2021). Model upravijanja performansama Ministarstva odbrane i
Vojske Srbije u funkciji sprovodenja planskih dokumenata sistema odbrane Republike
Srbije. Doktorska disertacija. Beograd: Vojna akademija.

[37] Slovic, P. (1969). Analyzing the expert judge: A descriptive study of a stockbroker’s
decision process. Journal of Applied Psychology, 53(4), 255-263.

[38] Srdevi¢, B., & Kolarov, V. (2005). Varijantna AHP vrednovanja dispozicija crpnih
stanica na slivnom podrucju. Vodoprivreda, 37(216-218), 203-214.

[39] Stevié, Z., & Brkovié, N. (2020). A novel integrated FUCOM-MARCOS model for
evaluation of human resources in a transport company. Logistics, 4(1), 4.

[40] Yazdani, M., Zarate, P., Kazimieras Zavadskas, E., & Turskis, Z. (2019). A
combined compromise solution (CoCoSo) method for multi-criteria decision-making
problems. Management Decision, 57(9), 2501-2519.

[41] Zavadskas, E. K., & Turskis, Z. (2010). A new additive ratio assessment (ARAS)
method in multicriteria decision-making. Technological and economic development of
economy, 16(2), 159-172.

[42] Zavadskas, E. K., Kaklauskas, A., Turskis, Z., & TamoSaitiene, J. (2008).
Selection of the effective dwelling house walls by applying attributes values determined at
intervals. Journal of civil engineering and management, 14(2), 85-93.

Summary

he research on determining the competences of experts in the field of Military

Sciences represents a significant contribution to the understanding of the spec-
ificity and importance of expert evaluation in that field. Considering the complexity and
seriousness of research problems in this area, it is necessary to have a clearly defined
model for assessing the competences of experts in order to ensure the relevance and
quality of research results.

First, it is important to emphasize that each scientific discipline requires its own
approach, theoretical framework, language and methodology. In the context of Military
Sciences, where researchers are often faced with complex questions and problems,
it is crucial to develop a model that will adequately evaluate experts based on the
specific requirements of this field.

This paper deals with determining the competences of experts in Military Sciences
investigates the influence of individual elements on their competence. A model was
created to define the assessment of expert competence, and research was conducted
to identify the impact of each individual element. Various subjective ranking methods
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were used, as well as multi-criteria decision-making methods such FUCOM (Full
Consistency Method), CODAS (Combinative Distance based Assesment), COPRAS
(Complex Proportional Assessment), ARAS (Additive Ratio. Assessment) and
CoCoSo (Combined. Compromise Solution), as well as the EWAA (Einstein weighted
arithmetic average) operator for aggregation of group decisions.

To achieve agreement among experts, the Delphi method was applied, while the
concordance coefficient was used to assess the degree of agreement between their
ratings. All these steps enabled the formation of a valid model that was tested on an
illustrative example, demonstrating its applicability in real life.

This paper represents a significant contribution to the scientific field of Military
Science, providing support to researchers who rely on expert judgmentin their research.
The developed model not only provides a model for evaluating the expertise of experts,
but also opens the door for further research and improvement of methodology in this
area. The precise determination of experts’ competencies contributes to a deeper
understanding of military issues and to the improvement of security and efficiency in
this key sector. The implementation of this model enables the systematic assessment
of experts’ competencies, providing a comprehensive approach to the complexity and
specificity of Military Sciences. This research not only contributes to the improvement
of expert evaluation, but also to a wider understanding and improvement of the field of
Military Sciences. Its application encourages a more complete and efficient approach
to the challenges facing this field, thus contributing to its further development and
improvement.

Key words: competences, experts, Military Sciences, concordance, EWAA,
FUCOM, CODAS, COPRAS, ARAS, CoCoSo
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HaK OTBOPEHOr NpucTyna u auctpubyupa ce y cknagy ca nuueHuom Creative Commons
(http://creativecommons.org/licenses/by/4.0/).

OMON

1/22



MODEL FOR DETERMINING COMPETENCES OF
EXPERTS IN THE FIELD OF MILITARY SCIENCE

Dusko Z. TesSi¢!
Darko |. Bozani¢?

HocmasrbeH: 10. 02. 2024. Jesuk pada: EHrnecku
KopueosaHo: 27.02. n 16. 03. 2024. Tun pada: OpurrHanHn Hay4Hu pag
lpuxeahen: 22. 03. 2024. DOI 6poj: 10.5937/vojdelo2401001T

n addition to the fact that every science has its subject matter,

theory, language and methods, it has to have its unique manner
of determining the competence of experts in a certain field. This paper
studies the manner of determining the competence of experts when the
subject of research belongs to the field of Military Science.

To identify the influence of individual elements on the competence of
an expert, a model has been formed to define the evaluation of the com-
petence. In order to arrive at a final value of the significance of elements
of expert’'s competence, different subjective methods were used found-
ed on ranking method and Full Consistency Method (FUCOM), Com-
binative Distance Based Assessment (CODAS), Complex Proportional
Assessment (CORPAS), Additive Ratio Assessment (ARAS) and Com-
bined Compromise Solution (CoCoSo), as well as the operator Einstein
weighted arithmetic average for the aggregation of group decisions. The
concurrence of experts was achieved by means of concordance coeffi-
cient, while Delphi method was used for the experts surveying process.

The proposed model was tested on an illustrative example which
proved the validity of the model and the possibility of its application in a
real-life situation. This paper should provide assistance to researchers in
the field of Military Science who use expert evaluation in their research.

Key words: Competences, experts, Military Science, concordance,
EWAA, FUCOM, CODAS, COPRAS, ARAS, CoCoSo
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Introduction

To resolve the issue of decision-making, which is complex and interdisciplinary
in its character, where it is necessary to process imprecise and ambiguous
information, expert evaluation imposes as the sole acceptable solution, i.e. the en-
gagement of expert in a certain field (Milicevi¢, 2014, p. 11; MiloSevi¢ & Maréek, 2019;
Jasikovac, 2019). The first studies that included expert evaluation appeared in the
middle of 20th century in the field of clinical psychology (Phelps, 1977, p. 3) and in the
years to follow, this manner of resolving problems became one of “the fundamental
scientific methods for the analysis of complex non-formal problems” (Miliéevi¢, 2014:
11). The purpose of this method of evaluation is to arrive at more complete or new
information about the problem of the research, in order to assist a decision-maker in
decision-making process (Milicevi¢, 2014, p. 11).

Numerous authors, apart from the previously mentioned, dealt with the expert
evaluation in their research. Hence, Beach (Beach, 1975) in his study on the expert
evaluation in the situation of uncertainty asks the question: “How does a highly moti-
vated, experienced individual in an operational environment in his field of expertise,
with appropriate feedback regarding previous predictions and decisions, performs in-
ferential and decision-making tasks, and can his performance be enhanced in any
way?” The answer to that question lays precisely in expert evaluation, i.e. providing
assistance to a decision-maker by means of experts’ opinion. Phelps and Shanteau
(Phelps & Shanteau, 1978) assert that in different fields, when making decisions, “a
decision-maker is expected to integrate information from several sources”, or experts.
In this research on expert measuring and mechanical combinations, Einhorn (Einhorn,
1972) speaks about the fact “that in situations where “objective” measures are not
available, one has to use expert opinion and judgement”. According to Helmer (Helm-
er,1967: 1), “there are many cases where decisions must be based, not on results of
theoretic analysis, but on intuitive judgement of any experts on certain matter”, both
because of the lack of a unique theory on the matter, and because the problem that
is to be solved “may include morale apart from factorial aspects, and with that, the
preferences along with data”.

According to Milicevi¢ (2014: 12), some of the fundamental notions in the field
dealing with expert evaluation are: “expert, expertise, expert evaluation, methods of
expert assessment, experts’ assessment, expert opinion and other”. According to Lit-
vak (2004: 241 in Milicevi¢, 2014: 12), the notion of an expert implies “a specialist
in a concrete subject field who: possesses necessary knowledge and experience;
who can evaluate the subject of expertise in the framework of his competence” and
other, who is expected “to combine information obtained from several sources into
a decision or evaluation” (Slovic, 1969), or “a professional qualified in the field” of
research “who is competent to analyse, assess and give opinion on the basis of the-
oretic knowledge and practical experience related to the problem at hand” (Milicevic,
2014:74). According to Milicevic¢ (2014: 18), expert evaluation represents a procedure
of “obtaining assessment of a problem on the basis of a group (or individual) opinion of
experts”. Methods of experts’ assessments represent “determining expert opinion and
the generation of required information on the basis of that opinion, and its analysis is
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conducted using logical and mathematical-statistical methods (Divina et al., 2019), or
“methods of the organisation of work with experts and processing experts’ opinions,
produced in quantitative and/or qualitative form with a view of preparing information
for decision making”. According to Benini and associates (Benini et al., 2017: 16),
expert opinions represent “opinions that experts give in the context of a decision”. To
aggregate expert opinions, meaning, or to observe the influence of each individual
expert on the final decision, it is necessary to define the values (evaluations) of their
competence.

The purpose of this paper is, by employing the method of multicriteria decision
making and other ways of determining weight coefficient of criteria (elements of the
evaluation of experts’ competence), to define new ones, that will be based on expert
opinions and their aggregation, when conducting research in the field of Military Sci-
ence, acknowledging the specificities of this scientific field.

Problem description

Authors approach determining the competence (quality) of experts differently.
However, not a small number of them agrees that the evaluation of competence
consists of : objective evaluation, evaluation of argumentation sources and subjective
evaluation (Porovi¢, 2003, p. 155, Bozani¢, 2016, p. 40; Kovacevi¢, 2020, p. 119;
Sakovi¢, 2021, p. 156; Bajrami, 2022, p. 193). Objective evaluation represents the
influence of individual (objective) information about an expert on his competence. The
evaluation of argumentation sources points to the manner in which certain factors
influence his opinion. The third element of expert's competence relates to the self-
assessment of the expert regarding the knowledge of the field of research and it
represents subjective data.

In the majority of researches, and for the purpose of generating the final evaluation
of expert competence (K) the following mathematical expression is used (Porovi¢,
2003, p. 155, Bozani¢, 2016, p. 40; Kovacevi¢, 2020, p. 119; Sakovi¢, 2021, p. 156;
Bajrami, 2022, p. 193):

K=w,K,+wK, +wK_ (1)

Where w designates the weight coefficient of each element of competence evaluation,
Kd - objective evaluation, Ka - factors that influence the opinion generation and K -
subjective evaluation.

In their researches, authors mainly use two approaches to the calculation of objective
coefficient of competence (Kd). In the first approach (Milicevi¢, 2014: 103) the calculation
is done by using the expression (2):

9
K, :LZCZ.W. : (2)
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Where Ci represents an individual trait of an expert, and wi represents weight
coefficient of the individual trait.

The second, most often used approach (Porovi¢, 2003: 158; Bozani¢, 2016: 41)
represents the calculation of objective competence coefficient by using the expression

(3):
- i ; Ciwi

[/
2w
i=1

Having in mind that authors, when determining the final competence of an authors,
and when evaluating individual traits of experts, predominantly take over existing
weight coefficients of competence elements (segments, criteria, traits), and that they
can be determined through the engagement of other experts who used to deal or who
deal with the methodology of expert evaluation (Milicevi¢, 2014, p. 94), this paper
aims to determine weight coefficients of elements of experts’ competence evaluation
and individual traits of experts, which make an objective evaluation, as well as to
define new methodologies of determining final evaluation of experts’ competence that
will be adapted to researches in the field of Military Science. It is important to note
that the subject of this work is not aimed at defining the validity of existing traits of
individual competence, but it analyses their influence on the final evaluation of experts’
competence, while the said validity is to be the subject of future research of the author.

To enhance the existing methodology of defining evaluation of experts’ competence,

a model is defined consisting of five stages, where each phase encompasses several
steps that are necessary to be implemented in order to achieve the goal of the
research (Figure 1).

, 3)
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Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

*Step 1.1 - Research into the existing state of affairs in the field
*Step 1.2 - Defining the need for the research
*Step 1.3 - Selecting methods for the implementation of the research y

*Step 2.1 - Development of a questionnaire for the survey of experts

*Step 2.2 - Survey of experts and processing of the results (Delphi
method, agreement of experts)

*Step 3.1 - Determining the significance of each element of
competence evaluation

*Step 3.2 - Determining weight coefficients of elements of
competence evaluation

*Step 4.1 - Determining the significance of each of individual traits
that make an objective evaluation

*Step 4.2 - Determining weight coefficients of individual traits

*Step 5.1 - Generating the final model for determining the
competence of experts

*Step 5.2 - Testing of the model

Figure 1 — Model for determining the competences of experts that

was used in the research
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Description of methods used

On the basis of the existing state in the field of research (Porovié, 2003: 155-
160; Bozani¢, 2016, pp. 38-44; Kovacevi¢, 2020, pp. 113-123; Sakovi¢, 2021, pp.
156-157; Bajrami, 2022, pp. 192-196) and the need to formulate the methodology for
determining the competence of experts and their evaluations in the field of Military
Science, the defining of the model that will treat this area was initiated. Following the
phases and steps of the model presented in Figure 1, a questionnaire was produced
for the survey of experts using Delphi method.

The Delphi method was created in the middle of 20" century in the RAND
Corporation with a view of achieving consensus within an expert group (Dalkey &
Helmer, 1963), i.e. “as a tool for the prediction of future events using a series of
intensive questionnaires interspersed with feedback information of control opinion”
(Custer et al., 1999). The method and the manner of its use is described in different
studies (Linstone, 1985, p. 626; Mucibabi¢, 2003, pp. 110-112; Eret, 2017; BoZanic,
2016, p. 45).

With expert evaluation, it is necessary to ensure the concurrence of experts’
assessments. The analysis of the concurrence of experts’ assessments, for the
purpose of this work, is done through the application of the coefficient of concordance
and determining the evaluation of the significance of the subject coefficient using y2
distribution. The authors opted for this manner of testing the concurrence of experts
because of the specificities of the problem of the research in the paper, and the number
of experts who had taken part in the given research. Namely, if opinions of two experts
are compared, correlation coefficient is used to determine their concurrence, while in
the case of a greater number of experts, it is more appropriate to use the concordance
coefficient (Podvezko, 2007; Milicevi¢, 2014, p. 110; Chegodaeyv, 2010).

According to Podvezko (Podvezko, 2007), experts’ opinions should be presented in
a form of ranking, and if not, their preliminary ranking is necessary. In the continuation
the application of this methodology for determining .

In a set of experts’ assessments D _Hdif ,z_(],m), J —(],r), where 1
designates the number of elements that are evaluated, and j is the number of experts.
If there are two same ranks in the ranking, both are represented as their arithmetical
average. The concordance coefficient is directed towards the sum of ranks of a certain
element that all experts have evaluated:

d=Yd,i=(Im), 4)
j=1

and the sum (S) is derived using the expression (5):
m 2

§=%(d,-d).

i=1 —
Where the intermediate value is (d ):
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d,
2 2% 6)

J: i=1

S\.

If it is supposed that all the experts have evaluated all elements in the same
manner, then the most significant element is ranked first, and the sum of ranks of this
element in the evaluations of all the experts is equal 7, while the sum of the second-
ranked element has the value 2r and so on, while the sum of the last ranked element
is m, which represents an ideal situation of concordance. The sum of ranks m of the
elements observed, evaluated by 7 experts, can be presented in the following manner:

Zdi:érm(er]), W
i=1 —
Where the intermediate value is (d ):
J:ér(m+]). (8)

On the basis of the previously given, and the expression (5), the greatest possible
value of the sum (S ) is derived using the expression (9):
r’m(m’ -1
S = (—) . 9)
12

The least value of the sum (S ) would be derived if the sum of all elements
evaluated by all the experts is equal, and then itis S = 0 . On the basis of everything
previously mentioned, the concordance coefficient (/) can be presented by the
expression (10):

128
r’m (m2 —1 )
where the concordance coefficient, when there is the concurrence of experts’
assessments, tends to the value 1, while in the case of absolute non-concordance it
has the value 0.

Determining the evaluation of the significance of concordance coefficient, for the
number of elements evaluated by the experts m <7 , is done using previously defined
tabular values y2 distribution, on the basis of the degree of freedom and confidence
(Milicevi¢, 2014, p. 111; Podvezko, 2007), while the number of elements evaluated by
the experts m > 7, is determined using 2 pacnopene, distribution, according to the
expression (11):

W = (10)

12§
2=Wr(m—1)=—""2__
d r(m=1) rm(m+1) M)

with the degrees of freedom m — I (Podvezko, 2007).
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If there are values of elements with same ranking, their value becomes the value
of arithmetical average of the both, and the value of y2 distribution is defined in
accordance with the expression (12):

12§
e I (12)
rm(m+1)—1/(m—1)"T,
J=1
Where the indicator of tied ranks (7}) is derived using the expression (13):
HJ
r,=3(0-1,). (12
p

where H; is the number of equal ranks of ;" expert, and ¢, designates the number of
equal ranks in the expert group.

If the tabular value of the critical distribution y, 2, by a degree of freedom m—1,
(Podvezko, 2007), less than the value y2 which is derived by using the expression (11)
or (12), then the experts’ assessments are in concurrence, meaning that there is the
consensus among the experts. The tabular values of the critical distribution can be
derived y, 2 by means of the software Microsoft Office Excel by using the formula
(Elfeki, 2018):

CHISQ.INV.RT(probability,deg_freedom). (14)

In case that there is no concurrence of expert opinions, and yet their final
concurrence is to be reached, the experts, whose opinions, notwithstanding additional
harmonisation, significantly deflect from the opinion of other experts, are dismissed,
and the calculation of concordance is repeated until the concurrence is reached.

The expert opinions are aggregated using EWAA operators (Deveci et al., 2023),
expression (15).

e

[T0+7(5) -TT0-7(x5))

EWAA{xl,xZ,...,xj}: ¢ xe2 /L . (15)

) IO )

where gxl,xz,...,x represents the set of expert opinions, where ¢ = 1 /e is when
all the experts (e) have the same evaluation of competence, or ¢ = w* when they
have different evaluations of competence (w*).

The value of weight coefficient of elements of experts’ assessment is derived using
FUCOM method (Pamucar et al., 2018). Because of simple mathematic apparatus
and reliable output results, the method has been used so far in a large number of
researches for defining weight coefficients of the criteria. More information on the
method and its implementation in different fields can be found in (Pamucar et al.,
2018; Bozani¢ et al., 2019; Stevi¢ & Brkovi¢, 2020; Bozani¢ et al., 2021; Ocampo,
2022; Radovanovic et al., 2023).

J=1
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The calculation of the weight of individual traits of experts, in the framework of
objective evaluation, is done using subjective methods by the application of ranking,
and by means of the following methods (Mili¢evi¢ & Zupac, 2012): inverse weighting
(IWM), centroid ranking (CRM), linear weight with variable direction coefficient (LWM),
geometric weights (GWM) and rank sum (RSM). The final values of weights were
derived by the aggregation of weights obtained through each of the abovementioned
methods, using EWAA operator.

The specificity of the research problem conditioned the use of methods of
multicriteria decision making CODAS (Keshavarz Ghorabaee et al., 2016; Alkan &
Kahraman, 2024), COPRAS (Zavadskas et al., 2008; Mishra et al., 2024), ARAS
(Zavadskas & Turskis, 2010; Chen et al., 2023) and CoCoSo (Yazdani et al., 2019;
Badi et al., 2023) for the ranking of elements of individual traits of objective evaluation,
while the final ranking was achieved through the aggregation of ranks of the given
methods using EWAA operator (Deveci et al, 2023). The weight coefficients of
elements of individual traits of experts were derived in the same manner as with the
elements of objective evaluation.

While aggregating experts’ opinions, the concurrence of experts was checked
by the concordance coefficient. Experts’ opinions that significantly deviated from the
opinions of other experts were rejected.

The final evaluation of the competence of experts is derived using the expression
(16):

K=wK,+w.K,+ WSKS’ (16)

where: o - stands for objective evaluation, f - stands for factors that influence experts’
opinion, s - is subjective evaluation, weight coefficient of assessment element, and
K - stands for the calculated value of each element. The objective evaluation consists
of 10 individual traits, represented in the Table 1, while the elements of individual traits
can be found in (Milicevi¢, 2014; Bozani¢, 2016; Dorovi¢, 2003).

Table 1

Individual traits of experts in the field of Military Science (adapted by the author
according to: Milicevi¢, 2014, pp. 99-103; Bozani¢, 2016, p. 41; Dorovi¢, 2003,
p. 155)

Individual trait of an expert

K, - Level of education

2 .
K] - Reckonable service

3
K - Current duty

4
Ko — Previous duties

5
Ko — Published scientific and professional papers
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Individual trait of an expert

6
KO — Expert activities outside working place

7 .
K — Rewards received

8 . .
KO — Average service evaluation

K’ _ participation i -
o — Participation in combat actions

K 010— Participation in the performance of tasks related to the research problem

Factors that influence expert’s opinion encompass sources that influence the
expert, with the degree of influence, while subjective evaluation represents the self-
evaluation of the degree of knowledge in the field of research. In the continuation of
the paper, the research results are presented as well as a discussion on the obtained
results.

Results and discussion

For the purpose of this paper, 25 experts were surveyed who dealt with expert
evaluation in their research. They are former and present officers and professors
of the Military Academy of the University of Defence in Belgrade, doctorate degree-
holders in different fields, and different titles. They were requested to rank elements
of evaluation, elements of objective evaluation and elements of each individual trait
of an expert, and to define their significance in relation to the first-ranking element at
each level.

After the survey results had been processed, by applying concordance coefficient,
expressions (4)-(14), opinions of four experts were rejected because of a great
deviation from opinions of other experts, which enabled reaching the concurrence.
Further calculation was based on expert opinions of 21 experts E=(E}, E,,...,E>).

Acknowledging the phases and steps of the proposed model, defining weight
coefficient of elements of competence evaluation was carried out by means of
FUCOM method. Analysing expert opinions, three groups of experts who shared
identical opinion regarding the significance of the elements. For each of the groups,
significance of elements was aggregated by applying EWAA operators, expression
(15). Having in mind that the subject of the research is to define evaluation of expert
competence, all experts were assigned the same evaluation value so that their opinion
would have equal influence on the final decision. By defining weight coefficients of
elements for each group and through the aggregation of derived values, also by
means of EWAA operators, final values were defined of the weight of elements of
competence evaluation (Table 2).
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Table 2
The final values of the weight coefficients of the elements of the assessment of

the competence of experts in the field of Military Science

Element of Weight (W)
Objective evaluation (K ) 0,418
Factors that influence the forming of opinion (Kf) 0,321
Subjective evaluation(K) 0,261

The derived weight coefficients differ in relation to previous researches, meaning
that the influence of the elements of objective evaluation (which used to greatly
influence the final evaluation - 60% participation in the decision), but the influence of
other evaluation elements was increased, while the ranking remained the same. After
defining the weight of fundamental elements of evaluation (Table 2) defining of the
weight of elements of objective evaluation was carried out.

Having in mind that there is the concurrence of expert opinions regarding the
significance (ranking) of individual traits that make an objective evaluation, which was
calculated using concordance coefficient, expressions (4)-(14), subjective methods
were used to calculate weight coefficients of individual traits for each expert. The
values of weights of individual traits, for all experts, by methods, as well as derived
values for each of the methods, were aggregated by means of EWAA operator,
expression (15), through which the final ranking was obtained as well as the weights
of individual traits of experts (Table 3).

Table 3
Rank of individual traits and their weights

LwmMm WM CRM RSM | GWM | EWAA

Individual trait of an expert Rank
R w | w | w | W W) W)

KOI 0,125 0,199 0,189 0,145 0,198 0,171 1
Level of education

K’ 0,092 0,069 0,071 0,085 0,069 0,078 7
Reckonabfe service

R'3

o 0,095 0,073 0,078 0,091 0,076 0,082 6
Current duty
K: 0,113 0,112 0,124 0,123 0,126 0,12 4
Previous duties
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Individual trait of an expert

LWM

WM

CRM

RSM

GWM

EWAA

Rank

&

Published scientific and
professional papers

0,1

0,072

0,082

0,1

0,078

0,086

K,
Expert activities outside
working place

0,086

0,057

0,056

0,074

0,051

0,065

R'7

o .
Rewards received

0,075

0,046

0,039

0,056

0,035

0,05

10

8

. 0 .
Average service evaluation

0,085

0,071

0.066

0,074

0,064

0,072

9
- HG
Participation in combat
actions

0,109

0,129

0,127

0,116

0,128

0,122

10

Participatoion in the
performance of tasks
related to the research
problem

0,12

0,172

0,168

0,136

0,175

0,154

As it can be seen in Table 3, rank (the significance) of individual traits differ in
comparison to previous research. Though the trait “Level of education” still is the
most significant, individual traits “Participation in the performance of tasks related to
the research problem” and “Participation in combat actions” have, when compared
to previous researches, increased their significance and now they are second and
third-ranking traits, which is only natural, having in mind that the subject of research
belongs to the field of Military Science.

The next step is to determine weight coefficients of the elements of each individual
trait which was done in a similar way to defining the weights of individual traits, in the

following manner:

1. first, (aggregated) ranks were defined that were determined by experts for
each element using methods CODAS, ARAS, COPRAS and CoCoSo, where:
in multicriteria model experts were defined instead of the criteria, evaluation of
expert competence (as equal) were defined instead of weight coefficient of the

criteria, and the criteria character (of experts) was of cost type.

2. then, the ranking, obtained using the method of multicriteria decision making,
was aggregated using EWAA operators, expression (15), by which final ranking
of the elements of individual traits was obtained;
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3. after obtaining the final ranking, subjective methods (Miliéevié & Zupac, 2012)
were applied to determine weight coefficients of elements, whereat each of the
methods was used, and the results that were obtained were also aggregated
using EWAA operator. Through said aggregation, final values of the weights of
the elements of individual traits of experts were obtained.

The final values of the weight coefficients of the elements of individual traits which
make the objective evaluation are given in Table 4.

Table 4
Final values of the elements of individual traits (t represents the number of
individual traits)

K, | K | K K | K | K | K | K |K K
K!'| 0304 | 0,166 | 0,331 | 0,283 | 0,331 | 0,368 | 0,304 | 0,420 | 0,283 | 0,331
K'? | 0207 | 0,124 | 0,166 | 0,194 | 0224 | 0,244 | 0,207 | 0271 | 0,162 | 0,223
K| 0156 | 0,092 | 0,223 | 0,148 | 0,166 0,176 | 0,156 | 0,186 | 0,181 | 0,166
K| 0121|0331 | 0124 | 0092 | 0,124 | 0,126 | 0,121 | 0,123 | 0,098 | 0,124
K' | 0092 | 0223 | 0,002 0072 | 0,091 | 0,086 | 0,092 0,076 | 0,092
K!°| 0070 | 0,064 | 0,064 | 0,117 | 0,064 0,07 0,106 | 0.064
K" | 0,050 0,055 0,05 0,055
K 0,039 0,039

After obtaining the value of the weights of all individual traits and their elements, it
is necessary to calculate the value of the objective evaluation of an expert. The value
of the objective evaluation (K) is calculated using the expression:

10 _
K,=>K,,
i=1

where the values of individual traits (Ki) are derived in the following manner:

1) for weight coefficients of individual traits K/, K 'and K-

n
I i
Ko - Zwo )
7=l
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where n represents the number of elements of an individual trait, wg is the
weight coefficient of each individual element;

2) for weight coefficients of individual traits K/, K7, K, K, K’ K ’and K"
K, =20, (19)
J=1

where n represents the number of elements of an individual trait, while ufj is
modified value of the weight coefficient of each individual element, which is
obtained by applying expression (20):

v’ = -, (20)
w

o

where w”" represents the maximal value of weight coefficients of the elements of the
individual trait of experts.

The overall evaluation of the competence of experts is derived using the expression
(16). Values of factors that influence expert opinion K are obtained by adding defined
weights of each element in the framework of the factors responding to the sources of
influence on expert opinion (Table 5).

Table 5
Factors influencing expert opinion (adapted by the author according to:
Milicevié, 2014, p. 98; BoZanic¢, 2016, p. 185; Dorovic, 2003, p. 158)

Degree of influence
. , .. ) . 4-no
Source of the influence on expert’s opinion | 1-high | 2 —medium 3 —low influence

Theoretical analysis 0,25 0,2 0,1 0
Experience (peacetime) 0,25 0,2 0,1 0
Experience (in combat actions) 0,3 0,2 0,1 0
Papers in the country 0,05 0,05 0,05 0
Papers abroad 0,05 0,05 0,05 0
Degree of development abroad 0,05 0,05 0,05 0
Intuition 0,05 0,05 0,05 0

The value of subjective evaluation represents the self-evaluation of an expert in

terms of the knowledge of the research subject, which the expert adopts from the set

K, e{0.1,0.2,...,1§ where value 0.1 represents the lowest, and 7 the highest
degree of the knowledge of the field.
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It is necessary for the evaluation of expert competence to be higher than 0.5, in order
to state that the expert is competent in the field of research; otherwise, the opinions
of this expert are not taken into consideration (Bozani¢, 2016, p. 44; Borovi¢, 2003, p.
160). Also, in order to use the evaluation of experts’ competence, in different methods
for the aggregation of group decisions, the evaluations obtained through a proposed
methodology can be normalised by additive normalisation (Srdevi¢ & Kolarov, 2005),
so that they meet the condition K* =1, rwhere e is the number of experts,

K¢ is the evaluation of expert's ec:émpetence, and / is the overall number of the
experts. In the continuation of the paper, the testing of the proposed methodology is
carried out for the purpose of validation.

Testing of the model

Let there be three experts in the field of £ = (EI,EZ,E3? who are identified
to resolve a decision-making problem. The description of qualifications, factors that
influence their opinion and subjective evaluation are given in Table 6. The first expert
has maximal performance, the second minimal, and the third’s performance is little
above the average.

Table 6

Description of experts’ qualifications, factors influencing their opinion and subjective
assessment
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K, K, K,
The expert holds a doctorate degree, with more than 30 years

of work experience, currently serving as a Head of Department

within the MoD; until the present, he was assigned to all duties at

all levels of command and management, and he teaches at the

Military Academy; he has published a book; he is the President of

the branch board; he is a member of the Editorial board of scientific-

professional journals and a member of a scientific council; he is a| A high degree

member of an association of experts, who participated in the drawing | of influence of

up of regulations governing the field of research; he has completed | all sourceson | 1

a course that lasted at least four mounts; he has participated in| the expert's

numerous symposiums and counselling as an author and lecturer; opinion.

he has been rewarded at all levels of command and management,

and at all levels, both national and international; his last service

evaluation was 5,00; he was participating in combat actions for three

years, performing activities related to the problem of the research;

he has participated in peacetime exercises that were related to the

subject of the research.

The expert has completed a high vocational military school, and

has been working effectively for three years; he performs the

duty of a squad commander; he has been assigned as company| There is no

quartermaster sergeant; up till now he has not published any papers, | influence of

nor is he a member of any association, council and similar; he has | any source on | 0,1

not participated at conferences or counselling; he has not been| the expert's

rewarded so far, and his last service evaluation was 2.45; he has not opinion.

participated in combat actions or exercises related to the subject of

research.

The expert has completed the Command-Staff Course, with 25 years Medium

of work experience; heis currently assigned as a battalion commander; degree of

up till now, he has been assigned to all the duties up to battalion | influence of

level, including the duty of deputy commander; he has published one | theoretical

paper at a conference; he is a member of the branch board and he | analysis and

has participated in the drawing up of regulations governing the field | experience:

of research; he has participated in one scientific conference as an medium 0,8

author and lecturer; he has been rewarded at all levels of command degree of

and management, including rewards from the Army Commander; | the influence

his last service evaluation was 4.52; he was participating in combat| of papers,

actions for about three months, but the activities he performed were | international

not related to the problem of the research; he has participated in 4-5| development

peacetime exercises related to the subject of the research. and intuition.

On the basis of data given in Table 6, and through the use of expression (11)-(20),
and values defined by weight coefficients of objective evaluation elements (Tables
3 and 4), the following values of the objective evaluation of the experts have been
derived (Figure 2).
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0.8
0.6 0.442
0.4
. 0.141
o [ ]
El E2 E3

Figure 2 — Values of the objective assessment of experts (K,)

Taking into account the data from Tables 5 and 6 the values are obtained of the
factors influencing experts’ opinions (Figure 3). Subjective evaluation (K ) is given in
the Table 6 for each expert.

0.8
0.8
0.6
0.4
0.2
0
0
E1l E2 E3

Figure 3 — Values of factors influencing expert opinion ( K P )

Through the application of expression (16) the final evaluation of experts’
competence is obtained (Figure 4).

1 0.650
1
0
0 0.085
0 ]
El E2 E3

Figure 4 — The final values of the experts’ competence ratings (K )
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On the basis of the data from Figure 4, it can be deduced that expert 2 does not
have sufficient competences to participate in the solving of the given decision-making
problem, having in mind that his evaluation of competence is less than 0.5. The other
two experts are competent.

Also, on the basis of the illustrative example, the suggested methodology was
verified that is in relation to input data. The expert with maximal performance has the
maximal value of competence evaluation, while the expert with minimal performance
has the minimal evaluation value.

Conclusion

Starting from earlier researches conducted in the field of evaluation of experts,
and the specificities of the field of Military Science, and through the analysis of the
existing competence defining models, an improved and partially innovative model
has been generated to calculate the evaluation of experts’ competence. The model
was developed through research that included the engagement of not a small
number of experts who had been dealing with expert evaluation and application of
different methods of multicriteria decision-making and other methods to determine
weight coefficients of criteria and the aggregation of group decisions, as well as the
methodology for determining the concurrence among experts.

The analysis of obtained results confirmed the need for the conduct of this research,
given that certain elements of the evaluation of experts’ competence specific to Military
Science have had much greater influence on the final decision in comparison to the
existing models. The suggested model was tested on an illustrative example, which
proved the validity of the methodology.

It is possible to further enhance the presented model through the review of
individual traits of objective evaluation, and their elements. The conclusion of this
paper is that it is possible to use the existing manner of defining competence, but
the presented model offers a better and clearer “image” of an expert. In addition, a
conclusion is drawn that the said model can be used in real life situations where expert
evaluation is applied and when the subject of research belongs to the field of Military
Science.
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Summary

he research on determining the competences of experts in the field of Military

Sciences represents a significant contribution to the understanding of the spec-
ificity and importance of expert evaluation in that field. Considering the complexity and
seriousness of research problems in this area, it is necessary to have a clearly defined
model for assessing the competences of experts in order to ensure the relevance and
quality of research results.

First, it is important to emphasize that each scientific discipline requires its own
approach, theoretical framework, language and methodology. In the context of Military
Sciences, where researchers are often faced with complex questions and problems,
it is crucial to develop a model that will adequately evaluate experts based on the
specific requirements of this field.

This paper deals with determining the competences of experts in Military Sciences
investigates the influence of individual elements on their competence. A model was
created to define the assessment of expert competence, and research was conducted
to identify the impact of each individual element. Various subjective ranking methods
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were used, as well as multi-criteria decision-making methods such FUCOM (Full
Consistency Method), CODAS (Combinative Distance based Assesment), COPRAS
(Complex Proportional Assessment), ARAS (Additive Ratio. Assessment) and
CoCoSo (Combined. Compromise Solution), as well as the EWAA (Einstein weighted
arithmetic average) operator for aggregation of group decisions.

To achieve agreement among experts, the Delphi method was applied, while the
concordance coefficient was used to assess the degree of agreement between their
ratings. All these steps enabled the formation of a valid model that was tested on an
illustrative example, demonstrating its applicability in real life.

This paper represents a significant contribution to the scientific field of Military
Science, providing support to researchers who rely on expert judgmentin their research.
The developed model not only provides a model for evaluating the expertise of experts,
but also opens the door for further research and improvement of methodology in this
area. The precise determination of experts’ competencies contributes to a deeper
understanding of military issues and to the improvement of security and efficiency in
this key sector. The implementation of this model enables the systematic assessment
of experts’ competencies, providing a comprehensive approach to the complexity and
specificity of Military Sciences. This research not only contributes to the improvement
of expert evaluation, but also to a wider understanding and improvement of the field of
Military Sciences. Its application encourages a more complete and efficient approach
to the challenges facing this field, thus contributing to its further development and
improvement.

Key words: competences, experts, Military Sciences, concordance, EWAA,
FUCOM, CODAS, COPRAS, ARAS, CoCoSo
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