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AHAJIM3A ITIEP®@OPMAHCHU TPTOBUHCKHX
MNPEAY3ERA HA BA3U MEREC U WASPAS METOJA

Panojko JIykuh!

Exonomcku dakynrer YHauBep3uteta y beorpany, beorpan, Pemy6nuka
Cpbuja

Casxcemak: Y Hosuje epeme RPUIUKOM aHAU3e NepHOPMAnCU MP2oSUHCKUX npedyzeha
cge ce Guule Kopucme NOjeOUHAYHO UMY UHMESPUCAHO  pasIuvume Memooe
suekpumepujymckoe ooayuugarea. Ha maj nawun ce 6osme, jep ce ucmoepemeno
UHMEZPanHo KOPUCTU HEKOUKO KPUMEPUJYMA, Cmude pearnda npeocmasa 0 0CmeapeHum
nepghopmancama y o0Hocy na kracuune memooe. Ilonasehu 00 moza, npedmem ananuse
y 060M pady cy nepghopmarce mpeogurnckux npedyseha y Cpouju na 6asu MEREC u
WASPAS memooa. Lumw paoa je wimo KOMIIEKCHUje U peanHuje UCmpadcusarbe
nepgopmarncu mpeosurckux npedysefia y Cpbuju y @yukyuju ynanpehersa nociosarba
ucmux. Ilpema pesynmamuma MEREC memode 3uauaj nojedunux Kpumepujyma no
peoocrnedy je caedehu: C5 — 6poj sanocaenux, C3 — nocnosua umosuna u C1 — nocioenu
npuxoou. To 3nauu da ce yumrne nepopmarce mpeosunckux npeoyzeha y Cpouju mozy
ocmeapumu eUKACHUjUM YNpassarbem /bYOCKUM PecypCcuMd, akmugom u npooajom. ¥
KOHKpemHoM cyuajy 06a cy kpumepujyma ykiowena: C2 — nemo pesynmam u C4 —
kanuman. Osu paxmopu ymuuy, anu He OUmMHo Ha nepgopmarnce mpeosuHckux npedyseha
y Cpbuju. Kao pezyimam ucmpadicusara y pady je Hpuxazano paumeuparbe oecem
mpeosunckux npedyseha, anarusupanux npema WASPAS memoou. Taxohe, pezynmamu
ucmpasicuearsa NOKasyjy oa ce yushu npogum mpeosunckux komnanuja y Cpouju modice,
usmehy ocmanoe, ocmeapumu u egouKACHOM KOHMPOAOM KPUMUUHUX YAKMOPA NOCIOBHO2
ycnexa (yena, mpowKoed, ynpasasarba Keaiumemom, pacma u unosayuja u opyeux). Cee
Y ceemy, y nociedrbe gpeme Cy ce noo NOUMUBHUM YIMUYajem OpOjHUX MaxKpo u MuKpo
gaxmopa (n060bHA €KOHOMCKA KAUMA, eUKACHO YNpaesbarbe /bYOCKUM pecypcuMd,
aKmugoM, Kanumanom, npooajom u npogumom, Oueumaruzayuja YeroKynHoe
nocnosarsa, umo.) nobomuiane neppopmance mpeosunckux npeoysefia y Cpouju.
Kuyune peuu: nepgopmance, epurxacnocm, gpakmopu, MEREC u WASPAS memooa,
mpeosuna Cpouje.

JEJI knacugpuxayuja: L81, M31, M41, O32

YBOJI

Bpiio je n3a30BHO, akTyesHO, 3HaYajHO M CI0KEHO MCTPAKUBAHE
neppopmMaHcu ~ TProBUHCKMX  mnpeayseha  Ha  6asu  MeTona
BUIIEKPUTEPHjYMCKOT OJUTY4YHBamka Y GYHKIHJU IITO PEATHHje IPOLIEHE U
yHanpehema y Oynyhaoctu (Ersoy, 2017; Palic et al., 2020; Kovac et al.,
2021; Lali¢, et al., 2021; Miski¢ et al., 2021; Stankovic€ et al., 2020; Saaty,
2008; Trung, 2021). ITonasehu on Tora, MpeaMeT UCTPAKUBAKA Y OBOM
pany je mnpumena MEREC u WASPAS wMertona y eBanyauuju
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OBO je TOKyMEHT OTBOPEHOT MPUCTYTIA MOJT JTUIICHIIOM
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nepdopmancu TproBuHckux npeayseha y Cpouju. [Ipumapau nusb u cBpxa
TOra je Ja ce INITO KOMIUICKCHH]E W pealHhje HUCTpaxke mnepdopmance
TproBuHCKuX npeaysehay Cpouju y pyHkuuju ynanpehema y OyayhHoctu
MPUMEHOM PEJICBaHTHUX Mepa.

VY caBpeMeHOj JIuTepaTypH cBe je OoraTuja Jureparypa nocsehena
eBallyalnju neppopMaHCH TPrOBUHCKHX Impeny3eha Ha 06a3u pa3nmuauTux
METOAAa BHILEKPUTEPHjYMCKOT OJUTyuMBama. 1o je ciaydaj U ca
aureparypom y Cpouju (Lukic & Hadrovic, 2019, 2021, 2022; Lukic &
Kozarevic, 2021; Lukic, 2020; Lukic, 2021a,b,c,d,e; Lukic et al., 2020a,b;
Lukic, 2022a,b,c,d,e,f,g,h). Ona y oBoM pamy ciyku Kao TeOpHjCKa,
METOOJIONIKA U eMIIUPHjCKa OCHOBA 3a IITO KOMITJICKCHH]€ UCTPAKUBAHE
¢dakropa nepdopmancu TpropuHckux npeayseha y Cpouju (Bektas, 2022;
Bozani¢ et al., 2022; Ecer & Aycin, 2022; Keshavarz-Ghorabaee et al.,
2020; Nedeljkovi¢ et al., 2021; Pamucar et al, 2021; Puska et al., 2021;
Senapati & Yager, 20191,b, 2020; Stevi¢ et al, 2020a,b; Yager, 2009;
Zardari et al., 2014).

OcHOBHa HCTpa)KMBAuKa XHUIIOTE3a Y OBOM pajy 3acCHOBaHA je Ha
YHEbECHUIIM J]a KOHTHHYHpaHa aHalIn3a KpUTHYHUX (akTopa neppopmancu
TProOBUHCKHX Tpeay3eha, y KoHKpeTHOM ciy4ajy CpOuje, Ha 6a3u Merona
BUIICKPUTEPUjYMCKOT OJUTy4YHBama, IpEACTaB/ba OCHOBY YHampehema
IocjioBama TProBUHCKMX Ipeny3eha y OyayhHocTH, Kpo3 mnpUMEHY
pEIICBAaHTHUX Mepa OCHaXHBamka. 3aTO MITO CE MPU TOM HCTOBPEMEHO
WHTETPUIIEC HEKOJIMKO KPUTEpUjymMa KOjU HHUCYy HUIITA JAPYro HETOo
KpUTH4HU (akTopu nepPopMaHCH TProBUHCKUX IMpeayseha, mro HUje
ClTy4aj ca KIIACHYHUM METOJ[aMa.

Emnupujcku mojanu 3a MCTpakuBame€ TPETUPAHOT Mpodiema y
OBOM paJly TPUKYIUBCHH Cy O] ATCHIHje 32 TPUBPEIHU PETUCTAP
Peny6mnuke CpOuje. Kopumhenu nogauu cy ,,ipou3BeeHH” y CKIIaay ca
peleBaHTHUM MelyHapoJaHUM cTaHjaapauMma. Y mnoryieny mehyHaponHe
KOMIIapaluje J001jeHIX pe3yirara, ¢ 003MpoM Ha TO, HE MOCTOj€ HUKAaKBa
OTpaHUYCHA.

1. MEREC METOJA

Kao mro je mno3Hato, TexuHa (MOHAEP) KpUTEpUjyma Yy
npobiieMuMa BUIIEKpuTepUjyMcKor onyduBama (MCDM - Multi-Criteria
Decision-Making) je 6utaH exeMeHT KOjU 3HAYAjHO yTHYE HA pe3yJTare.
CxomHO TOME, Pa3BHUjJEHO j€ HEKOJIMKO METOoJla 3a oJapehuBame TeKHUHE
kpurepujyma (AHP, DEMATEL, CRITIC, Entropy u Standard Deviation).
Metone mnoHaepucama MOTy OUTH O0jeKTUBHE, CYyOjeKTUBHE U
MHTErpHcaHe Mpupoje. Y OBOM pajy ce pa3Marpa MeToja 3aCHOBaHa Ha
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epekTrMa ykiamama kpurepujyma (MEREC - Method based on the
Removal Effects of Criteria) 3a oapehuBame HBHXOBE TEKHUHE Y
npobiieMuMa ojTyunMBama ca Bume kpurepujyma (Aycin et al., 2021,
Popovi¢ et al., 2022; Ecer & Aycin, 2022; Mishra et al., 2022; Nguyen et
al.,, 2022; Rani et al., 2022; Toslak et al., 2022). MEREC wmerona je y
KaTeropHju 00jeKTUBHUX METO1a YTBphUBamka MOHIEpa KPUTEPHUjyMa, Koja
KOpPUCTH edeKaT YKIamama CBaKOI KpuTepujymMa Ha mnepdopmance
aNTepHaTHBa 3a ojapehuBame TexxnHe Kpurepujyma (Shanmugasundar et
al., 2022; Satici, 2022). Kputepujymuma ce nonespyjy Behe Texune koje
nMajy Behe edekre Ha nmeppopmance anrepHatuna. [IpBo ce kom MEREC
Mmeroae aeduuunry mepe 3a nepdopmance anrepraruBa. [Ipm Tom ce
JEIHOCTBaHA JIOTapUTaMCKa Mepa KOPHCTH ca jeJJHAKMM TeXKHHama 3a
n3padyHaBame rneppopmancu antepHatuse. Kako Ou ce naeHTH(UKOBaIN
eeKTH YKIamama CBAKOI' KPUTEPUjyMa KOPHCTH CE Mepa arCoJIyTHOT
OJICTylIamka, KOja OJpakaBa pa3iuke u3Mel)y yKymHux mnepdopmaHcH
aJITEpHATHBE U IbeHOT e(heKTa y yKiamamwy Kpurepujyma. Ciienehu koparu
ce KOpUCTE 3a H3pauyyHaBame OOJEeKTHBHUX TEKUHA KpHUTEpHjyMa
npumenom MEREC metoze (Keshavarz-Ghorabaee et al., 2021).

Kopax 1. Konctpyncame MaTpUle 0/1TyYUBamba.

Marpuna oJuIyurBama IOKa3zyje OLEHE WM BPEIHOCTH CBaKe
aJITepHaTHBE y BE3U ca CBAaKUM KputepujymoM. Enementu oe matpuiie ce
O3HauaBajy ca Xij ¥ Tpebda 1a oyay Behu ox Hyste (Xij > 0). Ako Cy HeraTUBHE
BpeHOCTH, Tpeba uX TpaHCHOpPMHCATH Y IMO3UTUBHE BPEIHOCTH
kopuctehu oparosapajyhy TexHHMKY. AKO MpPETNOCTaBUMO Ja cy N
aJITepHaTHBE U M KpUTEPUjyMHU, GopMa MaTpulle oIydHBama je cieneha:

— ces . e x —
X111 X12 X1j Im
X21 X2 X2j 2m
X — . . '. " . '. . (1)
Xi1 Xio vee xL] vee Xim
[ Xn1 Xn2 7 Xpjo "7 Xpomd

Kopax 2. Hopmanusanuja martpuiie oaayunBama (N).

Y 0BOM KOpaKy KOPHCTH C€ jeIHOCTaBHA JMHEPaHa HOpMaln3aluja
3a  CKaJupame  eJIEeMaeHTa MaTpulle  OJJlyuyuBama. EJIeMeHTH
HOPMAJIM30BaHE MATPHUIE Cy O3HAYEHU ca nfj Ako B mnokasyje cKyn

KODUCHUX KpuTepujymMa u H penpe3eHTyje CKyn He-KOPUCHHX
KpUTEpHjyMa MOXKe ce KOPUCTUTH ciefieha jeTHaunHa 3a HOpMallu3alujy:

Vol. 25, 6poj 1/2023, cmp. 1-22 3



Paoojxo Jlyxuh

min xy

"x— if jEB
ny = b 2
lj xij lf ]E}[ ( )
Max Xy j

OBne Tpeba HamoMeHyTH ciienehe: Ja je mpolec HopMaau3aiuje
CIIMYaH, alii je ApyTraduju o]l mpoleca y Meroaama kao mto je WASPAS.
Paznuka je y npebGanuBamy u3mely ¢opMmysie KOPUCHUX M HEKOPHUCHUX
KpUTEpHjyMa. 3a pa3iuKy OJ1 IPYTHUX CTYH]ja, OBJE c€ TPAaHC(HOPMHUILLY CBU
KpUTEpUjyMHU Yy HOpManu3oBaHe TumnoBe kputepujyma (Keshavarz-
Ghorabaee et al., 2021).

Kopaxk 3. N3pauyHaBame YKyIHHX reppopMaHCcH anTepHaTuBa (S

Y oBoj ¢da3m morapuraMcka Mepa ca jeIHAKHM TEXHHAMa
KpUTEpHUjyMa ce MpHuMemyje na O0u ce aobmia ykymHa mnepdopmaHca
antepHatuBa. OBa Mepa je 3acHOBaHAa Ha HEJIMHEAPHO] (QYHKIMjH
npukaszanoj Ha Cruyu 1. CarinacHO HOPMaJIM30BaHO] BPEIHOCTH J1I00M]E€HO]
Yy IPETX0/IHOj a3y Mosxe ce 06e30eMuTH /1a Mare BpeIHOCTH N najy Behe
Bpeanoctu nepdopmancu (S i). Creneha jemHaunHa ce KOPUCTH 3a OBa
M3padyHaBama:

1
Si=In| 1+ E2|ln(n§‘j)| (3)
J
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25 T f() = In(1 + |In(x))

f(x)1.5 —

0.5

0 | | | |
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X
Cauka 1. llonepn koMnapaTuBHe aHAJIN3e

Hzeop: Keshavarz-Ghorabaee et al., 2021

Kopax 4. W3pauyHaBame mnepdopMaHCH ajTepHATHBA ca
yKJIamhambeM CBAKOT KPUTEPHUjyMa.

VY 0B0j (ha3u kopucTe ce JorapuTaMcke Mepe Ha UCTH HA4MH Kao y
MpEeTX0HOM Kopaky. Pa3nuka uzmely oBor kopaka u kopaka 3 je y ToMe
mITo ¢y nepdopmance anTepHaTUBa yTBp)eHE HA OCHOBY YKJIahamha CBAKOT
Kputepujyma nocedHo. akie, m ckymnoa nepdopMaHCH MoBe3aHa je ca m
kputeprjyma. O3HaunMO ca S;; YKyIHe neppopMaHce I- Te alTepHATUBE y

BE3M Ca YKIIAhakEM j - TOT KPUTEPUjyMa. Y OBOM KOPAKY 3a U3padyHaBamhe
ce kopuctH cneaeha jenHaunHa:

1
Sy=tn| 1+ = > @il || @
kk+j

Kopaxk 5. 3pauyHaBame 301pa ancoiayTHHUX OJCTYyNamba.

VY 0B0j (ha3u uzpauyHana ce epekar ykiamama j -TOT KPUTEPUjyMa
Ha OCHOBY BPEIHOCTH 1001jeHHX y Kopaky 3 u 4. O3HauaBamo ca Ejedekar
yKJIamama j - TOr KpuTtepujyma. M3padyHaBame BpeqHOCTH E ; BPIIU ce
KopunthemeM ciiefiehe jeTHaunHe:
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E=)lsy-s1 ©

Kopax 6. OnpehuBame KOHAYHE TSKUHE KPUTEPHjyMa.

Y 0BOM KOpaKy HW3pauyyHaBa C€ CTBapHa TEKUHA KpPUTCPHUjyMa
kopumhemeMm edekra ykinamama (E ;) y kopaky 5. O3HagaBamo ca
TEXMHOM W; j - Tor kpurepujyma. Cnezneha jeqHaunHa ce KOPUCTH 3a

M3pauyHaBamke W;!
E.

_ b
Vi=s5 ©

2. WASPAS METOJA

WASPAS (Weighted Aggregates Sum Product Assessment)
npennoxkuo je Zavadskas ca rpymom ayropa (2012). OBa metona
pecriekTyje jeIMHCTBeHY KOMOWHAIMjy [Ba I00pO TO3HaTa MHpPUCTYIa
MyJITHKpUTepUjyMcKor omtyunBama (MCDM - Multi-Criteria Decision
Making): merona texuHckux cyma (WS - Weighted Sum) u merona
texuHckux npousBoaa (WP - Weighted Product). WASPAS wmertona ce
KODHUCTH 32 pellaBake pa3IMuUTHX CIOKEHUX mpodiema y
BUILIEKPUTEPUjYMCKOM OJUTyYUBamYy (HA IPUMEpP JOHOIICH-E IIPOU3BOTHIX
omtyka) (Chakraborty, 2014; Zavadskas et al., 2013a,b). Pa3Bujena je
HanpeaHa Fuzzy WASPAS metoza 3a peliaBame CIOXKEHHUX HpolieMa y
OKOJJHOCTHMa HEM3BECHOCTH.

[Ipouenypa WASPAS metone ce cacroju u3 cienehux kopaka
(Urosevic et al., 2017):

Kopax 1. YTBphuBame ontuManHux nepopMaHCH 3a CBaKu
KPUTEPHJYM.

Ontumanuu neppopMaHCHU PEJTUHT U3payyHaBa ce Ha cieaehu
Ha4MH:

miax Xij; ] € Qmax
Xgi = . . 7
0 minx;;; Jj € Qin’ )
Te:  Xoj O3HaYaBa ONTHMAIHM TepYOPMAHCHH PETUHT | - TOr

KputepujyMa, (., O3HauaBa OeHepuuHH KpuTepujyM (rto je Beha
BPEIHOCT, YTOJIHKO je ©0oJbe), (1,;, O3Ha4aBa CKyH TPOIIKOBHHX

6 Exonomcku noaneou, ISSN 1450-7951



Ananuza nepgpopmancu mpeosunckux npedyseha na 6azu MEREC u WASPAS
Memooda

KpUTepHjyMa (IITO je HUKa BPEAHOCT, YTOIHMKO je 60Jbe), M 03HauaBa 0poj
anrepuatuBa (i=0,1,..., M) u n o3nauasa 6poj kpurepujyma ( j=0,1,..., n

).
Kopax 2. OnpehuBame HOpMann3oBaHe MaTPUIIE OATy4HBabA.

Hopmanu3oBanu mnephopMaHCHH PEJTHHT H3padyyHaBa c€ Ha
cnenehu HaymH:

xij )

’ jE -Qmax
_ )Xo
Tij =4 %o, , (8
o] € -Qmin
xij
e 7;; O3HayaBa HOPMAlIM30BaHU HEPPOPMAHCHH PEJTUHT | - Te

aJITepHAaTHBE y OAHOCY Ha j - TU KPUTEPUJYM.

Kopaxk 3. I3pauyHaBame pellaTUBHOT 3Ha4aja | - Te aJTepHATHBE
Ha 6asu WS meroze.

PenatuBHU 3Ha4aj i - Te anrepHartuBe, O0asupan Ha WS MeTonu,
M3padyHaBa ce Ha cienehu HauuH:

n
Qi(l) = z W;Tij, 9
=

1 . .
rue: Ql.( )osHauasa penaTUBHM 3Hauaj | - T€ aITepHATUBE Yy OJTHOCY Ha j - TH
KpuTepujyM, Ha 6azu WS Merose.

Kopaxk 4. N3pauyHaBame pellaTHBHOT 3Havaja | - Te alTepHATHUBE,
Ha 6a3u WP metone.

PenatuBHu 3Hauaj | - Te anrepHaruBe, Ha 0asu WP wmerose,
M3pavyHaBa ce Ha ciieiehu HauuH:
n

Ql'(Z) = 1_[7.1‘]”] ) (10)

j=1

2 - .
rae: Qi( ) 03HauaBa pEJIaATUBHU 3HA4aj | - T€ aJITEPHATUBE Y OJJHOCY Ha j -
TH KpUTepujyM, Ha 6a3u WP metone.

Kopax 5. N3pauyHaBame yKyIHOT pEelaTHBHOI 3Hayaja 3a CBaKy
AJIITEpHATHUBY.
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VYKymnaH penaTUBHU 3Ha4a] (3aj€JHIYKH FeHEPATMCAHN KPUTEPHjyM
TSKUHCKUX arperanyja aauTUBHUX M MYJITHIDIMKATUBHUX METOJ)
(Zavadskas et al., 2012), u3pauyHnaBa ce Ha ciefaehu HauMH:

Wj

n n
0 =20 +(1-00® =2 ) wry+ -2 [n) an
j=1 j=1

rae je: A koepunujenar u A € [0, 1].

Kana moHocmornm omuiyka Hemajy npedepeHuuje y OIHOCY Ha
KoedumjeHT, Bpeanoct je 0,5 u jeqnaunna (5) ce uckasyje Kao:

n n
Q; = 050" +0.50% = 0.52 w;ri; + 0.5 nr;" (12)
j=1 j=1

3. PE3YJITATU U JUCKYCHUJA

Y Tabenu [ npuKazaHu cy KpPUTEPHJYMH, alTepHATUBHU U
peNIeBaHTHH WHUIIMjaJHH TOJALM y BE3H Ca UCTPAXKHBAKBEM TPETUPAHOT
npobiema y OBOM paay. Y KOHKPETHOM cllyyajy u3abpaHu KpUTEPHjyMH Y
MOTITYHOCTH O/ITOBApajy MPUPOAM MOCIOBakha TPrOBUHCKUX Mpeny3eha u,
y3 TO, 10o0pa cy mepa nepdopMaHcu. ANTepHATUBA Cy JIeCeT HajOOJbUX
TPrOBHHCKHX Tpeay3eha mpema OCTBapeHHM ITOCIOBHHUM IPHUXOINMA Y
CpOuju y 2021.

Ta6ena 1. Kpurepujymn (C), anrepHaTuBa (A) 1 HHUIMjATHA

noaanu
ITocnosun| Hero |IlocioBHa K bpoj
aIruTalna
HPUXOJIM | pe3yJITaT | HUMOBHHA BarOCIEHUX|
Cl C2 C3 C4 C5
Al NELT  CO0.80291 488 27246 13814 2094
DOO
BEOGRAD
A2 MERCATA [71694 945 12132 1061 1005
VT DOO
NOVI SAD
A3 PHOENIX 59160 688 28816 7039 526
PHARMA
DOO
BEOGRAD
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A4 KNEZ 51491 483 10637 2969 1171
PETROL
DOO
ZEMUN
AS OMV SRBIJA42520 1193 18259 10064 a7
DOO
BEOGRAD
A6 DELHAIZE [118913 [2973 83479 42756 11637
SERBIA
DOO
BEOGRAD
A7 MERCATOR-81407 -1629 53135 0 8352
S DOO NOVI
SAD
A8 LIDL SRBIJA[71643 4133 62074 32938 2935
KD NOVA
PAZOVA
A9 MOL 58157 1158 19347 12232 98
SERBIA
DOO
BEOGRAD
IA10 LUKOIL 37563 1799 8969 4823 148
SRBIJA AD
BEOGRAD
Hanomena: 3Hocu cy ucka3zaHM y MIJIMOHUMA AMHapa. bpoj 3anociieHux je uckasaH y
1esoM 6pojy.

W3Bop: Areniuja 3a npuBaTHu perucrap Penyomuke Cpouje

Y oBOM paxy TEXKHUHCKE KOEQUIHMJEHTE  KpHUTEepUjyma
u3pauynahemo npumenom MEREC merone. ¥V Taberama 2 — 6 nmpuka3ana
cy cBa u3pauyHaBama u pesynratu MEREC metone (CBa nzpauyHaBama u
pe3yNTaTu y OBOM pajay Cy ayTOpOBH).

Tabena 2. Ununujanna marpuua

Nuuuujanna maTpuua)
BpcTa Kputepujyma |1 1 1 1 1
Cl C2 C3 C4 C5

Al 80291 1488 27246 13814 2094
A2 71694 945 12132 1061 1005
A3 59160 688 28816  [7039 526
A4 51491 483 10637 2969 1171
A5 42520 1193 18259 10064 47
A6 118913 2973 83479 42756 11637
A7 81407  |1629 53135 |0 8352
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A8 71643 14133 62074 132938 2935

A9 58157 1158 19347 12232 98

A10 37563 1799 8969 4823 148
MAKC 118913 4133 83479 142756 11637
MHWH 37563 -1629 8969 0 A7

Tabena 3. Hopmaaun3zoBana marpuua

HopMaJsin3oBana MaTpuua
Cl C2 C3 C4 C5
Al 0.468 |-l3.338 [0.329  [0.000  |0.022
A2 0.524 |-1.724 [0.739 |0.000  [0.047
A3 0.635 [-2,368 [0.311 |0.000  [0.089
A4 0.730 |-3,373 [0.843 0.000  |0.040
AS 0.883 |-11.365 [0.491 |0.000  [1,000
A6 0.316  |-0.548 [0.107  |0.000  |0.004
A7 0.461 |0.000 0.169 |0.000  |0.006
A8 0.524 |-0.394 0.144 0.000  |0.016
A9 0.646  |-1,407 [0.464 |0.000  |0.480
Al10 1,000 0.906 (1,000 0.000 |0.318

Taodena 4. U3pauyHaBame yKynHux neppopmancu ajirepuaruna (Cj)

Ln(x)
C1l C2 C3 C4 C5 Cym Si

Al 0.760 0.000 [1.111 0.000 3,797 5,667 [0.758
A2 0.646 0.000 0.302 [0.000 3.063 4.011 |0.589
A3 0.454 0.000 [1.167 [0.000 2,415 4,037 [0.592
A4 0.315 0.000 0.271 0.000 [3.215 [3.701 [0.554
A5 0.124 0.000 0.711 |0.000 [0.000 [0.835 [0.154
A6 1.152 |0.000 [2.231 |0.000 jb,512 8,895 [1.022
A7 0.773 0.000 [1.779 0.000 5,180 |7,733 |0.935
A8 0.646 0.000 [1.935 [0.000 4.134 6,715 |0.851
A9 0.437 0.000 [0.769 [0.000 [0.735 [1.941 [0.328
A10 0.000 0.000 0.000 [0.000 [1.247 [1.2147 |0.207
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Tabesa 5. U3pauynaBame nepgopMaHCcH aJTepHATHBA €a
YKJIakbambeM CBAKOI KpUTEepHjyMa

S'ij
C1l C2 C3 C4 C5
Al 0.684 [0.758 0.648 0.758 0.318
A2 0.515 (0.589 0.555 0.589 0.174
A3 0.540 (0.592 0.454 0.592 0.281
A4 0.517 [0.554 0.534 0.554 0.093
A5 0.133 [0.154 0.024 0.154 0.154
A6 0.936 [1.022 0.847 1.022 0.517
A7 0.872 0.000 0.784 0.000 0.412
A8 0.795 (0.851 0.671 0.851 0.416
A9 0.263 (0.328 0.211 0.328 0.216
A10 0.207 (0.207 0.207 0.207 0.000

Tabena 6. U3pauynaBame 30Mpa ancoJyTHUX OACTYNAakbA U

oapehuBame KOHAYHe Te:KMHE KPUTEpPHjyMa

Ej
C1l C2 C3 C4 C5

Al 0.074 0.000 [0.110 |0.000 [0.440

A2 0.074 0.000 [0.034 |0.000 [0.415

A3 0.052 0.000 [0.138 |0.000 [0.311

A4 0.037 0.000 [0.020 |0.000 [0.461

IAS 0.021 0.000 [0.130 |0.000 [0.000

A6 0.087 0.000 [0.175 |0.000 |0.505

A7 0.063 0.000 [0.151 |0.000 [0.522

A8 0.057 0.000 [0.180 |0.000 [0.435

A9 0.065 0.000 [0.117 |0.000 [0.112

IA10 0.000 0.000 [0.000 [0.000 [0.207

CYM 0.529 0.000 1.055 |0.000 [3.409 4.993YkymnHa
Texnna 0.1060 (0.0000 [0.2114 1|0.0000 1[0.6826 |1 cyma

Hakine, npema pezyntaruMa MEREC merone 3Hayaj mojeinHux
Kputepujyma 1o pexpocieny je caenehu: C5 — Opoj 3amocnenux, C3 —
nocyoBHa uMoBMHA U Cl — nmocnoBHM npuxoau. To 3Ha4M n1a ce UJbHE
neppopmaHce TprouHckux mnpeayzeha y CpOuju Mory ocTBapuTH
e(pUKaCHUJUM yIpaBbambEeM JbYACKUM PECYPCUMA, aKTUBOM U NPOJajoM. Y
KOHKPETHOM CJTy4ajy JBa Cy KpUTepHjyMa yKiIomeHa: C2 — HeTo pe3yirar
u C4 — xanuran. OBa iBa (akropa yTH4y, ajdu He OUTHO Ha neppopmaHce

TproBuHckux npexnyseha y Cpouju.
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VY nmajbuM u3NaramuMa TpeTUpaHe mpobiieMaTHKe W3BpIIMhemMo
panrupame antepHatuBa Ha 0azu WASPAS wmerome. Ilpu tome hemo
KOPUCTUTH TeXHHE Kputepujyma yrBphene nomohy MEREC merone (1
KOJl OBE METOJic CBa HM3padyyHaBama W pE3yNTaTd Cy ayTOpoBH). Y
Taberama 7 — 11 v va Cruyu 2. npuKas3aHa cy U3padyHaBama U pe3yaTaTu

WASPAS metone.

Tabesna 7. Ununujajana MaTpumna

Nuaunujanana MaTpuia)
Texune kpurepujyma [0.106 0 0,2114 0 0,6826
Bpcra kpurepujyma |1 1 1 1 1

Cl C2 C3 C4 C5
Al 80291 488 27246 13814 2094
A2 71694 1945 12132 1061 1005
A3 59160 688 28816  [7039 526
A4 1491 1483 10637 2969 1171
AS 42520 1193 18259 10064 47
A6 118913 2973 83479 142756 11637
A7 81407 1629 53135 [0 8352
A8 71643 4133 62074 32938 2935
A9 58157 1158 19347 12232 98
A10 37563 1799 8969 4823 148
MAKC 118913 14133 83479 42756 (11637
MUWH 37563 1629 8969 0 A7

Ta6esa 8. Hopmanuzosana marpuua
HopMmaJsim3oBana MaTpuua
TexuHe KpuTEpHjyMa 0.106 [0 0.2114 0 0.6826
Bpcra kpurepujyma 1 1 1 1 1
Cl C2 C3 C4 C5

Al 0.6752 [0.1181 |0.3264 |0.3231 |0.1799
A2 0.6029 [0.2286 |0.1453 |0.0248 |0.0864
A3 0.4975 [0.1665 |0.3452 |0.1646 |0.0452
A4 0.4330 [0.1169 [0.1274 |0.0694 |0.1006
AS 0.3576 |0.2887 |0.2187 |0.2354 |0.0040
A6 1.0000 [0.7193 |1.0000 |1.0000 [1.0000
A7 0.6846 0.0000 (0.6365 [0.0000 [0.7177
A8 0.6025 [1.0000 1[0.7436 [0.7704 |0.2522
A9 0.4891 [0.2802 |0.2318 |0.2861 |0.0084
A10 0.3159 [0.4353 [0.1074 [0.1128 |0.0127
12 Exonomcku nocneou, ISSN 1450-7951




Ananuza nepgpopmancu mpeosunckux npedyseha na 6azu MEREC u WASPAS

memooa
Tabena 9. Te:xMHCKM HOPMAJIU30BAHA MATPHUIIA
TexuHCcKn HOPMAJIU30BaHA
MaTpuna
C1l C2 C3 C4 C5 Qil
Al 0.0716 |0.0000 |0.0690 0.0000 [0.1228 [0.2634
A2 0.0639 |0.0000 |0.0307 |0.0000 [0.0590 [0.1536
A3 0.0527 |0.0000 |0.0730 |0.0000 [0.0309 [0.1566
A4 0.0459 |0.0000 |0.0269 0.0000 0.0687 [0.1415
A5 0.0379 |0.0000 [0.0462 0.0000 [0.0028 [0.0869
A6 0.1060 |0.0000 |0.2114 |0.0000 [0.6826 (1.0000
A7 0.0726 |0.0000 [0.1346 0.0000 [0.4899 [0.6970
A8 0.0639 |0.0000 [0.1572 0.0000 [0.1722 [0.3932
A9 0.0518 |0.0000 |0.0490 |0.0000 [0.0057 [0.1066
A10 0.0335 {0.0000 0.0227 |0.0000 [0.0087 [0.0649
Tabena 10. EkcioHeHIMjaTHA TE:KUHCKA MAaTPHIA

ExcnoHeHIHja/IHA TEXKUHCKA
MaTpuua

C1l C2 C3 C4 C5 Qi2
Al 0.9592 [1.0000 |0.7892 (1.0000 [0.3101 |0.2348
A2 0.9478 [1.0000 |0.6652 (1.0000 [0.1879 0.1185
A3 0.9287 1.0000 |0.7986 (1.0000 |0.1208 |0.0896
A4 0.9151 {1.0000 [0.6469 (1.0000 |0.2086 |0.1235
AS 0.8967 [1.0000 |0.7252 (1.0000 [0.0232 0.0151
A6 1.0000 [1.0000 (1.0000 |1.0000 {1.0000 (1.0000
A7 0.9606 |0.0000 [0.9089 [0.0000 |0.7974 |0.0000
A8 0.9477 (1.0000 [0.9393 [1.0000 |0.3905 |0.3476
A9 0.9270 [1.0000 |0.7341 (1.0000 [0.0384 [0.0261
A10 0.8850 [1.0000 |0.6240 (1.0000 |0.0508 [0.0281
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Tabena 11. Panrupame

Panrupame

IAJITepHATHBE

Qil

Qi2

Qi

Panrupame

NELT
DOO
BEOGRAD

CO.

Al

0.26340.26340.26340.2634

MERCATA
VT DOO
NOVI SAD

A2

0.1536

0.1536(0.1536

0.1536

PHOENIX
PHARMA
DOO
BEOGRAD

A3

0.1566

0.15660.1566

0.1566

KNEZ
PETROL
DOO
ZEMUN

A4

0.1415

0.14150.1415

0.1415

OMV SRBUA
DOO
BEOGRAD

AS

0.0869

0.08690.0869

0.0869

DELHAIZE
SERBIA
DOO
BEOGRAD

A6

1.0000

1.0000/1.0000

1.0000

MERCATOR-
S DOO NOVI
SAD

A7

0.6970

0.69700.6970

0.6970

LIDL SRBIJA
KD NOVA
PAZOVA

A8

0.3932

0.39320.3932

0.3932

MOL
SERBIA
DOO
BEOGRAD

A9

0.1066

0.1066(0.1066

0.1066

LUKOIL
SRBIJA  AD
BEOGRAD

Al10

0.0649

0.06490.0649

0.0649
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Cauka 2. Panrupame

W3BpiieHo panrupame TproBuHCckux npenyseha y Cpouju mpema
WASPAS meronu nokasyje aa je Ha npsom mMecty DELHAIZE SERBIA
DOO BEOGRAD. Caene: MERCATOR-S DOO NOVI SAD, LIDL
SRBIJA KD NOVA PAZOVA, NELT CO. DOO BEOGRAD, PHOENIX
PHARMA DOO BEOGRAD, MERCATA VT DOO NOVI SAD, KNEZ
PETROL DOO ZEMUN, MOL SERBIA DOO BEOGRAD, OMV
SRBIJA DOO BEOGRAD u LUKOIL SRBIJA AD BEOGRAD.
WHocTpaHu MajonpoajHU JIaHIM Cy Jakie J00po MO3UIMOHHpAHH Yy
CpOuju. bpojHe cy IeTepMUHAHTE IMO3UIMOHUPAHOCTH TPTOBHHCKUX
npeny3eha y Cpouju. To cy: ekoHOMCKa KiIMa, nHdIanuja, 1eBU3HU Kypc,
KaMaTa, TpUBpeIHa aKTUBHOCT, CTOMA 3alOCICHOCTH, KYMOBHAa Moh
CTaHOBHMILTBA, CTPaHE JAUPEKTHE MHBECTHULIMjE, TPUMEHA HOBUX MOjesa
mocjoBama (MyJNTHKaHaJlacka Tpojaja — KIAaCHYHA TPOJABHHUIA U
eJIEKTPOHCKA TpoJiaja, MpHBaTHa pPOOHA Mapka, MpPOAaja OPraHCKUX
MIPOU3BOJIA, UT/I.), KOHIIENT OAPKUBOT pa3Boja (EKOHOMCKa, COIMjallHA U
OKpYXXEHa JUMEH3Wja), TpHMEHa HOBUX KOHIENATa yIpaBJbamba
TPOIIKOBHMA,  yINpaBJbalkbe  KBAIMTETOM, KOHIENT  YIpaBJbama
KaTeropujamMma MpPOM3BOAA, YIpaBbake KyNIMMa, JAWTHTAIW3AIN]ja
LETIOKYITHOT  TIOCTIOBamka M JIpyrd. Takohe, Ha MO3UIIMOHUPAHHE
TproBUHCKUX mnpeny3eha y CpOuju y 3HauajHO] MepH yTH4e e(UKACHOCT
ylpaBibakba aKTHBOM, KalMTAJIOM, IMPOAAjoM, MPOPHUTOM H JbYICKHM
pecypcuma. LlnsbHU npouT TProBUHCKUX KoMmnanuja y Cpouju Moxe na
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ce OCTBapu €(PUKACHOM KOHTPOJIOM OBHX M JPYTHX (paKTOpa MOCIOBHOT
ycnexa.

3AK/bYYAK

Ha ocHOBy m00MjeHHX pe3yiTara EeMIHUPUJCKOT HCTPAKUBaMbHA
MO3UIIMOHKMPaa TProBUuHCkux npeayseha y CpOuju Moxe ce 3aK/byIUTH
cienehe:

IIpema pesynraruma MEREC wMerome 3Hauaj TOjeIMHUX
KputepujyMma mo penocieny je cieachu: C5 — 6poj 3anocnenux, C3
— nocinoBHa uMoBuHA U Cl — nocnoBHU npuxoau. CXOAHO TOME,
uubHe nepdopMance TproBuHcka mpenyseha y CpOuju mory na
ocTBape e(UKACHUjUM YIPaBJbAEM JbYACKHUM PECypCcHMa,
aKTUBOM H MPOJIajoM. Y KOHKPETHOM CIIy4ajy JIBa Cy KpUTEpHjyMa
ykiomeHa: C2 — nero pesynrar u C4 — kanutain. OHu Kao Gakropu
yTHUy, alld He OUTHO Ha mepdopmaHce TProBUHCKUX Mpeny3eha y
CpOuju.

W3BpiieHo panrupame TproBuHckux npeayseha y CpOuju mpema
WASPAS wmeroan nokasyje na je Ha npBom mecty DELHAIZE
SERBIA DOO BEOGRAD. Cnene: MERCATOR-S DOO NOVI
SAD, LIDL SRBIJA KD NOVA PAZOVA, NELT CO. DOO
BEOGRAD, PHOENIX PHARMA DOO BEOGRAD,
MERCATA VT DOO NOVI SAD, KNEZ PETROL DOO
ZEMUN, MOL SERBIA DOO BEOGRAD, OMV SRBIJA DOO
BEOGRAD u LUKOIL SRBIJA AD BEOGRAD. Husbau npodut
TProBUHCKUX KommaHuja y CpOuju Moxke ce, MOpea OcCTajor,
OCTBapUTH  e€(UKACHOM  KOHTPOJOM KPUTHUYHUX  (akKTopa
MOCJIOBHOT ycmexa (IleHa, TPOIIKOBH, YIPaBJhamkbe KBAITHTETOM,
pacT U UHOBAIIUj€ U IPYTH).

JIUTEPATYPA

1. Aygin, E., & Arsu, T. (2021). Sosyal Gelisme Endeksine Gore
Ulkelerin  Degerlendirilmesi: MEREC ve MARCOS
Yontemleri ile Bir Uygulama. Lzmir Yénetim Dergisi, 2(2), 75-
88.

2. Bektas, S. (2022). Tiirk Sigorta Sektoriiniin 2002-2021 Donemi
icin MEREC, LOPCOW, COCOSO, EDAS CKKYV Yontemleri
ile Performansinin Degerlendirilmesi. BDDK Bankacilik ve
Finansal Piyasalar Dergisi, 16, (2), 247-283.

3. Bozani¢, D., Pamucar, D., Mili¢, A., Marinkovi¢, M., &
Komazec, N. (2022). Modification of the Logarithm

16

Exonomcku nocneou, ISSN 1450-7951



Ananuza nepgpopmancu mpeosunckux npedyseha na 6azu MEREC u WASPAS

memooa

10.

11.

12.

Methodology of Additive Weights (LMAW) by a Triangular
Fuzzy Number and Its Application in Multi-Criteria Decision
Making. Axioms, 11(3), 89.
https://doi.org/10.3390/axioms11030089

Chakraborty, S., & Zavadskas, E. K. (2014). Applications of
WASPAS method in manufacturing decision making.
Informatica, 25(1), 1- 20.

Pali¢, 1., Stevi¢, Z., Erceg, Z., Macura, P., & Terzié, S. (2020).
Selection of a distribution channel using the integrated
FUCOM-MARCOS model. International Review, 3-4: 80-
96. https://doi.org/10.5937/intrev2003080Q

Ecer, F., & Aycin, E. (2022). Novel Comprehensive MEREC
Weighting-Based Score Aggregation Model for Measuring
Innovation Performance: The Case of G7 Countries.
Informatica, 1-31, DOI 10.15388/22-INFOR494

Ersoy, N. (2017). Performance measurement in retail industry
by using a multi-criteria decision making methods. Ege
Academic Review, 17(4), 539-551.
https://doi.org/10.21121/eab.2017431302
Keshavarz-Ghorabaee, M., Amiri, M., Hashemi-Tabatabaei,
M., Zavadskas, E. K., & Kaklauskas, A. A. (2020). New
Decision-Making Approach Based on Fermatean Fuzzy Sets
and WASPAS for Green  Construction  Supplier
Evaluation. Mathematics, 8(12), 2202.
https://doi.org/10.3390/math8122202

Keshavarz-Ghorabaee, M., Amiri, M., Zavadskas, E. K.,
Turskis, Z., & Antucheviciene, J. (2021). Determination of
Obijective Weights Using a New Method Based on the Removal
Effects of Criteria  (MEREC). Symmetry, 13,  525.
https://doi.org/10.3390/sym13040525

Kova¢, M., Tadi¢, S., Krsti¢, M., & Bouarima, M. B. (2021).
Novel Spherical Fuzzy MARCOS Method for Assessment of
Drone-Based City Logistics Concepts. WILEY Hindawi
Complexity Volume 2021, Article ID 2374955, 17 pages.
https://doi.org/10.1155/2021/2374955

Lukic, R., & Hadrovic Zekic, B. (2019). Evaluation of
efficiency of trade companies in Serbia using the DEA
approach. Proceedings of the 19 th International Scientific
Conference Business logistics in modern management, October
10-11, Osijek, Croatia, Josip Juraj Strossmaye, (str. 145-162).
Lukic, R, Hadrovic Zekic, B. & Crnjac Milic, D. (2020a).
Financial performance evaluation of trading companies in

Vol. 25, 6poj 1/2023, cmp.1-22 17


https://doi.org/10.3390/axioms11030089
https://doi.org/10.5937/intrev2003080Q
https://doi.org/10.21121/eab.2017431302
https://doi.org/10.3390/math8122202
https://doi.org/10.3390/sym13040525
https://doi.org/10.1155/2021/2374955

Paoojxo Jlyxuh

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Serbia using the integrated Fuzzy AHP - TOPSIS Approach. 9th
International scientific symposium: Region, entrepreneurship,
development, Under the auspices of: Republic of Croatia
ministry of science and education, Osijek, Croatia, Josip Juraj
Strossmaye, June, (str. 690-703).

Lukic, R., Vojteski Kljenak, D., & Andeli¢, S. (2020b).
Analyzing financial performances and Efficiency of the retail
food in Serbia by using the AHP — TOPSIS method. Economics
of Agriculture, 67(1), 55-68.

Lukic, R. (2020). Analysis of the efficiency of trade in oil
derivatives in Serbia by applying the fuzzy AHP-TOPSIS
method. Business Excellence and Management, 10 (3), 80-98.
Lali¢, S., Jovi¢ié. Z., & Luki¢, R. (2021). Application of the
copras method in the evaluation of Trade efficiency in Serbia.
Casopis za ekonomiju i trzisne komunikacije Economy and
Market Communication Review, 11(2), 497-509.
https://doi.org/ 10.7251/EMC2102497L

Lukic, R. (2021a). Application of ELECTRE method in
performance analysis of food retailers in Serbia. Business
Excellence and Managemen, 1(3), 84-102.

DOI: https://doi.org/10.24818/beman/2021.11.3-05

Lukic, R. (2021b). Application of MABAC Method in
Evaluation of Sector Efficiency in Serbia. Review of
International Comparative Management, 22(3), 400-417.
DOI: 10.24818/RMCI.2021.3.400

Lukié¢, R. (2021c). Efficiency of cost management in Serbian
trade. Southeast European Review of Business and Economics
SERBE, 2(2), 30-56.

DOI 10.20544/SERBE.04.02.21.P02

Lukic, R. (2021d). Analysis of trade efficiency in Serbia based
on the MABAC method. Ekonomski pogledi, 23(2), 1-18.
Jlykuh, P. (2021e). Ananu3a eQUKaCHOCTH TPrOBUHCKUX
npenyseha y Cpouju Ha 6a3u SAW merone. Exonomcku
noeneou, 23(1),1-16.

Lukic, R. & Kozarevic, E. (2021). Application of ARAS
method in assessment of trade efficiency in Serbia. December
2021, Conference: 7" Scientific Conference with International
Participation “Economy of Integration” I C E I 2021 —
Economic Response and Crisis Recovery Caused by the Covid-
19 Pandemic. At: Tuzla, Bosnia and Herzegovina, 21-30.
Lukic, R. & Hadrovic Zekic, B. (2021). Evaluation of
transportation and storage efficiency in Serbia based on ratio

18

Exonomcku nocneou, ISSN 1450-7951


https://doi.org/10.24818/beman/2021.11.3-05

Ananuza nepgpopmancu mpeosunckux npedyseha na 6azu MEREC u WASPAS

memooa

23.

24,

25.

26.

27.

28.

29.

analysis and the OCRA method. Proceedings of the 21 th
International Scientific Conference Business logistics in
modern management October 7-8, Osijek, Croatia, Josip Juraj
Strossmayer, 189-200.

Luki¢, R. & Hadrovi¢ Zeki¢, B. (2022). Efficiency analysis of
trade companies in serbia using the aras method. 22nd
international scientific conference Business Logistics in
Modern Management, Josip Juraj Strossmayer University Of
Osijek Faculty Of Economics In Osijek, October 6-7, 2022,
Osijek, Croatia, 105-119.

Lukic, R. (2022a). Application of MARCOS method in
evaluation of efficiency of trade companies in Serbia.
Ekonomski pogledi, 24(1), 1-14.

DOI: 10.5937/ep24-38921

Lukic, R. (2022b). Application of the MARCOS Method in
Analysis of the Positioning of Electronic Trade of the European
Union and Serbia. Informatica Economica, 26(3), 50-63. DOI:
10.24818/issn14531305/26.3.2022.05

Lukic, R. (2022c). Employee costs of distribution trade of the
European Union and Serbia. Businesse excellence and
management, 12(3), 60-76.

DOI: https://doi.org/10.24818/beman/2022.12.3-05

Luki¢, R. (2022d). Performansna analiza distribucione
trgovinskih preduze¢a Evropske unije i Srbije. Performance
Analysis of the Distribution Trade of the European Union and
Serbia. 1zzivi Globalizacije In Druzbenoekonomsko Okolje Eu
— Globalisation ~ Challenges And The Socialeconomic
Environment Of The Eu, Zbornik Prispevkov — Conference
Proceedings 11. Mednarodna znanstvena konferenca - 11"
International Scientific Conference Novo mesto, 19. maj 2022,
University of Novo mesto Faculty of Economics and
Informatics — Univerza v Novem mestu Fakulteta za ekonomijo
in informatiko. Katalozni zapis o publikaciji (CIP) pripravili v
Narodni in univerzitetni knjiznici v Ljubljani COBISS.SI-ID
130333443 ISBN 978-961-6770-56-9 (PDF), 327-335.

Lukic, R. (2022e). Analysis of Kosovo and Metohija Trade
Performance. Management and Economics Review, 7(3), 379-
391. DOI: 10.24818/mer/2022.10-08

Lukic, R. (2022f). Operating costs of trade in serbia. Southeast
European Review of Business and Economics, 3(1), 26-43.
DOI: 10.20544/SERBE.05.01.22.P02

Vol. 25, 6poj 1/2023, cmp.1-22 19


https://doi.org/10.24818/beman/2022.12.3-05

Paoojxo Jlyxuh

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Lukic, R. (2022g). Measurement and Analysis of the Dynamics
of Financial Performance and Efficiency of Trade in Serbia
Based on the DEA Super-Radial Mode. Review of International
Comparative ~ Management,  23(5), 630-645. DOI:
10.24818/RMC1.2022.5.630

Luki¢, R. (2022h). Analysis of economic performance of trade
companies in Serbia. Poslovna Ekonomija - Business
Economics, 16(2), 32 - 53.

doi: 10.5937/poseko22-37860

Mishra, A. R., Saha, A., Rani, P., Hezam, I. M. et al., (2022).
An Integrated Decision Support Framework Using Single-
Valued-MEREC-MULTIMOORA for Low Carbon Tourism
Strategy Assessment”, in IEEE Access, 10, 24411-24432.
Miski¢, S., Stevi¢, Z., & Tanackov, |. (2021). A novel integrated
SWARA-MARCOS model for inventory classification.
NIEPR., 32(4), 1-17. URL.: http:/ijiepr.iust.ac.ir/article-1-
1243-en.html

Nedeljkovi¢, M, Puska, A, Doljanica, S, Virijevi¢ Jovanovic, S,
Brzakovié, P, Stevié, Z, et al. (2021). Evaluation of rapeseed
varieties using novel integrated fuzzy PIPRECIA - Fuzzy
MABAC model. PLoS ONE, 16(2): e0246857.
https://doi.org/10.1371/journal.pone.0246857

Nguyen, H.-Q., Nguyen, V.-T., Phan, D.-P., Tran, Q.-H., & Vu,
N.-P. (2022). Multi-Criteria Decision Making in the PMEDM
Process by Using MARCOS, TOPSIS, and MAIRCA Methods.
Appl. Sci., 12, 3720. https://doi.org/10.3390/ app12083720
Pamudar, D., Zizovi¢, M., Biswas, S., & Bozanié, D. (2021). A
new logarithm methodology of additive weights (LMAW) for
multi-criteria decision-making: Application in logistics. Facta
Univ. Ser. Mech. Eng., 19, 361-380.
https://doi.org/10.22190/FUME210214031P

Popovié, G., Pucar, B., & Florentin Smarandache, F. (2022).
Merec-Cobra Approach In E-Commerce Development Strategy
Selection. Journal of Process Management and New
Technologies, 10(3-4), 66-74.

Puska, A., Stevi¢, Z., & Stojanovié¢, 1. (2021). Selection of
Sustainable Suppliers Using the Fuzzy MARCOS Method.
Current Chinese Science, 1(2), 218-
229. https://dx.doi.org/10.2174/221029810199920110921402
8

Rani, P, Mishra, A. R., Saha, A., Hezam, |.M., & Pamucar, D.
(2022). Fermatean fuzzy Heronian mean operators and

20

Exonomcku nocneou, ISSN 1450-7951


http://ijiepr.iust.ac.ir/article-1-1243-en.html
http://ijiepr.iust.ac.ir/article-1-1243-en.html
https://doi.org/10.1371/journal.pone.0246857
https://doi.org/10.22190/FUME210214031P
https://dx.doi.org/10.2174/2210298101999201109214028
https://dx.doi.org/10.2174/2210298101999201109214028

Ananuza nepgpopmancu mpeosunckux npedyseha na 6azu MEREC u WASPAS

memooa

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

MEREC-based additive ratio assessment method: An
application to food waste treatment technology selection. Int J
Intell Syst., 37, 2612- 2647. doi:10.1002/int.22787

Saaty, T. L. (2008). Decision Making With The Analytic
Hierarchy Process. Int J Serv Sci, 1(1), 83-98.

Senapati, T., & Yager, R. R. (2020). Fermatean fuzzy sets. J.
Ambient Intell. Humaniz. Comput., 11, 663-674.

Senapati, T., & Yager, R. R. (2019a). Some new operations over
Fermatean fuzzy numbers and application of Fermatean fuzzy
WPM in multiple criteria decision making. Informatica, 30,
391-412.

Senapati, T., & Yager, R. R. (2019b). Fermatean fuzzy
weighted averaging/geometric operators and its application in
multi-criteria decision-making methods. Eng. Appl. Artif.
Intell., 85, 112-121.

Shanmugasundar, G., Sapkota, G., Cep, R., & Kalita, K. (2022).
Application of MEREC in Multi-Criteria Selection of Optimal
Spray-Painting Robot. Processes, 10, 1172.
https://doi.org/10.3390/ pr10061172

Stankovié, M., Stevi¢, Z., Das, D. K., Suboti¢, M., & Pamugar,
D. (2020). New Fazzy MARCOS Method for Road Traffic Risk
Analysis. Matematics, MDPI,8, 457, 181-198.

Satict, S. (2023). MEREC Temelli WASPAS Yodntemiyle
Universitelerin  Girisimei ve Yenilik¢i Performanslarmin
Degerlendirilmesi. Girigimcilik ve Kalkinma Dergisi, 17 (2) ,
106-128.

Retrieved from
https://dergipark.org.tr/en/pub/girkal/issue/75165/1084684
Stevi¢, Z., Pamucar, D., Puska, A., & Chatterjee, P. (2020b).
Sustainable supplier selection in healthcare industries using a
new MCDM method: Measurement of alternatives and ranking
according to Compromise solution (MARCOS). Computers &
Industrial Engineering, 140, 106231.
https://doi.org/10.1016/j.cie.2019.106231.

Stevi¢, Z., & Brkovi¢, N. A. (2020a). Novel Integrated
FUCOM-MARCOS Model for Evaluation of Human Resources
in a Transport Company. Logistics, 4 4.
https://doi.org/10.3390/logistics4010004

Toslak, M., Aktirk, B., & Ulutas, A. (2022). MEREC ve
WEDBA Yontemleri ile Bir Lojistik Firmasinin Yillara Gore
Performansinin Degerlendirilmesi. Avrupa Bilim ve Teknoloji
Dergisi, (33), 363-372.

Vol. 25, 6poj 1/2023, cmp.1-22 21


https://doi.org/10.1002/int.22787
https://doi.org/10.1016/j.cie.2019.106231
https://doi.org/10.3390/logistics4010004

Paoojxo Jlyxuh

50.

51.

52.

53.

54,

55.

56.

Trung, Do Duc. (2021). Application of EDAS, MARCOS,
TOPSIS, MOORA and PIV Methods for Multi-Criteria
Decision Making in Milling Process. Strojnicky casopis -
Journal of Mechanical Engineering, 71(2), 69-
84. https://doi.org/10.2478/scjme-2021-0019

Urosevic, S., Karabasevic, D., Stanujkic, D., & Maksimovic, M.
(2017). An Approach Personel Selection in the Tourism
Indystry Based on the SWARA and the WASPAS Methods.
Economic computation and economic cybernetics studies and
research, 51(1), 75-88.

Yager, R. R. (2009). OWA aggregation of intuitionistic fuzzy
sets. International Journal of General Systems, 38(6), 617-
641, DOI: 10.1080/03081070902847689

Zardari, N. H., Ahmed, K., Shirazi, S. M., & Yusop, Z. B.
(2014). Weighting Methods and their Effects on Multi-Criteria
Decision Making Model Outcomes in Water Resources
Management. Springer: New York, NY, USA.

Zavadskas, E. K., Antucheviciene, J., Saparauskas, J., &
Turskis, Z. (2013a). Multi-criteria assessment of facades’
alternatives: peculiarities of ranking methodology. Procedia
Engineering, 57, 107-112.

Zavadskas, E. K., Antucheviciene, J., Saparauskas, J., &
Turskis, Z. (2013b). MCDM methods WASPAS and
MULTIMOORA: verification of robustness of methods when
assessing alternative solutions. Economic Computation and
Economic Cybernetics Studies and Research, 47(2), 5-20.
Zavadskas, E. K., Turskis, Z., Antucheviciene, J., &
Zakarevicius, A. (2012). Optimization of weighted aggregated
sum product assessment. Elektron. Elektrotechnika, 122, 3-6.

Pao je npummen: 20. janyapa 2023. 200une
Pao je nocnam na xopexyujy: 22. anpuna 2023. 2o0une
Pao je npuxeahen 3a objaswusarve: 24. anpuna 2023. 200une

22

Exonomcku nocneou, ISSN 1450-7951


https://doi.org/10.2478/scjme-2021-0019
https://doi.org/10.1080/03081070902847689

Original scientific paper
UDC: 339 DOIl: 10.5937/ep25-42324

PERFORMANCE ANALYSIS OF TRADING
COMPANIES BASED ON MEREC AND WASPAS
METHODS
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Summary: In recent times, when analyzing the performance of trading companies,
various methods of multi-criteria decision making are used more and more individually
or integrated. This way is better, because several criteria are simultaneously used
integrally, to get a realistic idea of the achieved performance compared to classical
methods. Based on that, the subject of analysis in this paper is the performance of
trading companies in Serbia based on the MEREC and WASPAS methods. The aim of
the paper is to research the performance of trading companies in Serbia as complex and
realistic as possible in order to improve their operations. According to the results of the
MEREC method, the importance of certain criteria in order is as follows: C5 - number
of employees, C3 - business assets and C1 - business income. This means that the target
performance of trading companies in Serbia can be achieved through more efficient
management of human resources, assets and sales. In this case, two criteria were
removed: C2 - net result and C4 - capital. These factors influence, but not significantly,
the performance of trading companies in Serbia. As a result of the research, the paper
presents the ranking of ten trading companies, analyzed according to the WASPAS
method. Also, the research results show that the target profit of trading companies in
Serbia can be achieved, among other things, by effective control of critical factors of
business success (prices, costs, quality management, growth and innovation, and
others). All in all, the performance of trading companies in Serbia has improved recently
under the positive influence of numerous macro and micro factors (favorable economic
climate, efficient management of human resources, assets, capital, sales and profit,
digitization of the entire business, etc.).

Keywords : performance, efficiency, factors, MEREC and WASPAS method, Serbian
trade

JEL classification : L81, M31, M41, 032

INTRODUCTION

The research of the performance of trading companies based on
multi-criteria decision-making methods in the function of realistic
assessment and improvement in the future is very challenging, current,
significant and complex (Ersoy, 2017; Palic et al., 2020; Kova¢ et al.,
2021; Lali¢, et al., 2021; Miksi¢ et al., 2021; Stankovic€ et al., 2020; Saaty,
2008; Trung, 2021). Based on that, the subject of research in this paper is
the application of the MEREC and WASPAS methods in the evaluation
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of the performance of trading companies in Serbia. The primary aim and
purpose is to investigate the performance of trading companies in Serbia
as complex and realistically as possible in order to improve them in the
future by applying relevant measures.

In the contemporary literature, there is an increasingly rich
literature dedicated to the evaluation of the performance of trading
companies based on various methods of multi-criteria decision-making.
This is also the case with literature in Serbia (Lukic & Hadrovic, 2019,
2021, 2022; Lukic & Kozarevic, 2021; Lukic, 2020; Lukic, 2021a,b,c,d,e;
Lukic et al., 2020a,b; Lukic, 2022a,b,c,d,e,f,g,h). In this paper, it serves as
a theoretical, methodological and empirical basis for the most complex
research of performance factors of trading companies in Serbia (Bektas,
2022; Bozani¢ et al., 2022; Ecer & Aycin, 2022; Keshavarz-Ghorabaee et
al., 2020; Nedeljkovi¢ et al., 2021; Pamucar et al., 2021; Puska et al.,
2021; Senapati & Yager, 20191,b, 2020; Stevi¢ et al, 2020a,b; Yager,
2009; Zardari, et al., 2014).

The main research hypothesis in this paper is based on the fact
that the continuous analysis of critical performance factors of trading
companies, in the specific case of Serbia, based on multi-criteria decision-
making methods, represents the basis for improving the business of
trading companies in the future, through the application of relevant
empowerment measures. Because several criteria are integrated at the
same time, which are nothing but critical performance factors of trading
companies, which is not the case with classic methods.

Empirical data for the research of the treated problem in this paper
were collected from the Agency for the Economic Register of the
Republic of Serbia. The data used are "produced” in accordance with the
relevant international standards. With regard to the international
comparison of the obtained results, considering that, there are no
restrictions.

1. MEREC METHOD

As it is known, the weight of criteria in multi-criteria decision-
making (MCDM) problems is an important element that significantly
affects the results. Accordingly, several methods have been developed to
determine the weight of criteria (AHP, DEMATEL, CRITIC, Entropy,
and Standard Deviation). Weighting methods can be objective, subjective,
and integrated in nature. This paper discusses the method based on the
removal effects of criteria (MEREC - Method based on the Removal
Effects of Criteria) for determining their weight in decision problems with
multiple criteria (Aygcin et al., 2021; Popovi¢ et al., 2022; Ecer & Aycin,
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2022; Mishra et al., 2022; Nguyen et al., 2022; Rani et al., 2022; Toslak
et al., 2022). The MEREC method is in the category of objective methods
for determining the weights of criteria, which uses the effect of removing
each criterion on the performance of alternatives to determine the weight
of the criteria (Shanmugasundar et al., 2022; Satici, 2022). Higher
weights are assigned to criteria that have greater effects on the
performance of alternatives. First, in the MEREC method, measures for
the performance of the alternatives are defined. In doing so, a simple
logarithmic measure is used with equal weights to calculate the
performance of the alternative. In order to identify the effects of removing
each criterion, a measure of absolute deviation is used, which reflects the
differences between the overall performance of the alternative and its
effect in removing the criteria. The following steps are used to calculate
the objective weights of the criteria using the MEREC method
(Keshavarz-Ghorabaee et al., 2021).

Stepl. Constructing a decision matrix.

The decision matrix shows the scores or values of each alternative
in relation to each criterion. The elements of this matrix are denoted by x
ij and should be greater than zero (x jj > 0). If they are negative values,
they should be transformed into positive values using the appropriate
technique. Suppose there are n alternatives and m criteria, the form of the
decision matrix is as follows:

e . e X _
X11  X12 X1j 1m
X21 X2z X2j 2m
X — . . l. " ' -. . (1)
Xi1 Xio XU Xim
[ Xn1 Xn2 7 Xpjo U7 Xpmd

Step 2. Normalization of the decision matrix (N).

In this step, a simple linear normalization is used to scale the
elements of the decision matrix. The elements of the normalized matrix
are marked with nf;. If it Bshows a set of useful criteria and 3 represents
a set of non-useful criteria, the following normalization equation can be
used:

min xy
"x if jEB
— ij
ng = - (2)
xl] . .
if JEH
max X
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It should be noted here that the normalization process is similar
but different from the process in methods such as WASPAS. The
difference is in switching between the formula of useful and useless
criteria. Unlike other studies, here all criteria are transformed into
normalized criteria types (Keshavarz-Ghorabaee et al., 2021).

Step 3. Calculation of the total performance of the alternatives (S

i).

In this phase, a logarithmic measure with equal criteria weights is
applied to obtain the overall performance of the alternatives. This
measure is based on the non-linear function shown in Figure 1. According
to the normalized value obtained in the previous phase, it can be ensured
that smaller values nj;give higher performance values (S i). The following

equation is used for these calculations:

1
S, =n| 1+ E2|ln(n§‘j)| 3)
]

25 |- fG) = In(1 + |In(x)])

fx)15

0.5

| | | |
0 0.2 0.4 0.6 0.8 1

X
Figure 1. Weights of comparative analysis

Source: Keshavarz-Ghorabaee et al., 2021.

Step 4. Calculating the performance of alternatives with each
criterion removed.
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In this phase, logarithmic measures are used in the same way as in
the previous step. The difference between this step and step 3 is that the
performance of the alternatives is determined by removing each criterion
separately. Thus, m performance sets are associated with m criteria.
Denote by the S;;total performance of the i- th alternative in connection

with the removal of the j -th criterion. In this step, the following equation
is used for the calculation:

1
Sy=tn| 1+ = > @l | | @

k,k%j

Step 5. Calculation of the sum of absolute deviations.

In this phase, the effect of removing the jth criterion is calculated
based on the values obtained in steps 3 and 4. We denote by E j the effect
of removing the j-th criterion. The calculation of the value of E j is
performed using the following equation:

=) lsy-s|

l

Step 6. Determination of the final weight of the criteria.

In this step, the actual weight of the criteria is calculated using the
removal effect ( E j) in step 5. We denote by the weight of the w; j-th
criterion. The following equation is used to calculate w;:

E-:
W, = < 6
= 5eE @

2. WASPAS METHOD

WASPAS (Weighted Aggregates Sum Product Assessment) was
proposed by Zavadskas et al. (2012). It respects the unique combination
of two well-known approaches to multi-criteria decision making (MCDM
- Multi-Criteria Decision Making): the method of weighted sums (WS -
Weighted Sum) and the method of weighted products (WP - Weighted
Product). The WASPAS method is used to solve various complex
problems in multi-criteria decision-making (for example, production
decision-making) (Chakraborty, 2014; Zavadskas et al., 2013a, b). An
advanced fuzzy WASPAS method is developed for solving complex
problems under uncertainty.

The procedure of the WASPAS method consists of the following
steps (Urosevic, 2017):

Step 1. Determining the optimal performance for each criterion.

The optimal performance rating is calculated as follows:
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miaxxij; J € Qnax
*oj { ijo J € Qmin’ @
where: x,; denotes the optimal performance rating of the i -th criterion,
Qacdenotes the benefit criterion (the higher the value, the better),
Q,.indenotes the set of cost criteria (the lower the value, the better), m
denotes the number of alternatives ( i= 0.1 ,..., m ), and n denotes the
number of criteria (j=0,1,..., n).

Step 2. Determination of the normalized decision matrix.

The normalized performance rating is calculated as follows:

min x
L

x..
—L; J € Qnax
_ ) %oi
Tij =\ xo; , (8
s jE-Qmin
xij

where: 7;;denotes the normalized performance rating of the i- th
alternative in relation to the j - th criterion.

Step 3. Calculating the relative importance of i - te alternatives
based on the WS method.

The relative importance of i - te alternative, based on the WS
method, is calculated as follows:

n
Qi(l) = Z W;Tij, 9)
j=1

where: Qi(l)indicates the relative importance of i- te alternative in relation
to the j-th criterion, based on the WS method.

Step 4. Calculating the relative importance of i - te alternatives, on
bzi WP methods.

The relative importance of i - te alternatives, based on the WP

method, is calculated as follows:
n

2 wj
o® =[], o
j=1

where: Ql.(z)indicates the relative importance of i - te alternative in relation
to the j-th criterion, based on the WP method.

Step 5. Calculating the overall relative importance for each
alternative.

The total relative importance (common generalized criterion of
weighted aggregations of additive and multiplicative methods)
(Zavadskas et al., 2012) is calculated as follows:
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n n
j=1 j=1

where: A is the coefficient and A € [0, 1].
When decision-makers have no preference for the coefficient, the
value is 0.5, and equation (5) is expressed as:

Qi =050 +0.502 = OSZW]nJ+051—[ i (12)

3. RESULTS AND DISCUSSION

Table 1 shows the criteria, alternative and relevant initial data
related to the research of the treated problem in this paper. In the specific
case, the selected criteria fully correspond to the nature of business of
trading companies and, in addition, are a good measure of performance.
The alternative is the ten best trading companies according to the realized
business income in Serbia in 2021.
Table 1. Criteria (C), alternative (A) and initial data

Business |Net resultBusiness (Capital |[Number
income assets of
employees
C1l C2 C3 C4 C5
Al NELT CO.80291 488 27246 13814 2094
DOO
BELGRADE
A2 MERCATA [71694 945 12132 1061 1005
VT DOO
NOVI SAD
A3 PHOENIX 59160 |688 28816 (7039 526
PHARMA
DOO
BELGRADE
A4 KNEZ 51491 483 10637 2969 1171
PETROL
DOO
ZEMUN
A5 oMV 42520 1193 18259 10064 47
SERBIA
DOO
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BELGRADE

A6

DELHAIZE
SERBIA
DOO
BELGRADE

118913

2973

83479

42756

11637

AT

MERCATOR-81407

S DOO NOVI

SAD

-1629

53135

8352

A8

LIDL

SERBIA KD

NOVA
PAZOVA

71643

4133

62074

32938

2935

A9

MOL
SERBIA
DOO
BELGRADE

58157

1158

19347

12232

08

A10

LUKOIL

SERBIA AD

BELGRADE

37563

1799

8969

4823

148

Note: Amounts are expressed in millions of dinars. The number of employees is
expressed in whole numbers. Source: Agency for Private Registry of the Republic of

Serbia

In this paper, we will calculate the weighting coefficients of the

criteria using the MEREC method. Tables 2 - 6 show all the calculations
and results of the MEREC method (All calculations and results in this
paper are the authors' own).

Table 2. Initial Matrix

Initial Matrix
kind of criteria 1 1 1 1 1

C1l C2 C3 C4 CH
Al 80291 488 27246 13814 2094
A2 71694 945 12132 1061 1005
A3 59160 688 28816 7039 526
Ad 51491 483 10637 2969 1171
AD 42520 1193 18259 10064 a7
A6 118913 2973 83479 42756 11637
AT 81407 -1629 53135 0 8352
A8 71643 4133 62074 32938 2935
A9 58157 1158 19347 12232 98
30 Journal Ekonomski pogledi, ISSN 1450-7951
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A10 37563 1799 8969 4823 148
MAX 118913 14133 83479 42756 11637
MIN 37563 -1629 8969 0 a7
Table 3. Normalized Matrix

Normalized Matrix

C1l C2 C3 C4 C5
Al 0.468 -3.338 0.329 0.000 0.022
A2 0.524 -1.724 |0.739 0.000 0.047
A3 0.635 -2,368 [0.311 0.000 0.089
A4 0.730 -3,373 0.843 0.000 0.040
A5 0.883 -1.365 [0.491 0.000 1,000
A6 0.316 -0.548 0.107 0.000 0.004
AT 0.461 0.000 0.169 0.000 0.006
A8 0.524 -0.394 (0.144 0.000 0.016
A9 0.646 -1,407 0.464 0.000 0.480
A10 1,000 -0.906 (1,000 0.000 0.318

Table 4. Calculation of the total performance of alternatives ( Si)

Ln(x)
C1l Cc2 C3 C4 C5 Sum Si

Al 0.760 [0.000 (1.111 |0.000 (3,797 5,667 [0.758
A2 0.646 [0.000 |0.302 [0.000 [3.063 ©4.011 |0.589
A3 0.454 0.000 (1.167 [0.000 2,415 4,037 |0.592
Ad 0.315 [0.000 (0.171 [0.000 [3.215 [3.701 |0.554
AS 0.124 0.000 |0.711 |0.000 |0.000 [0.835 |0.154
A6 1.152 0.000 [2.231 |0.000 [5,512 8,895 [1.022
A7 0.773 0.000 (1.779 [0.000 [5,180 7,733 |0.935
A8 0.646 0.000 (1.935 [0.000 }4.134 6,715 |0.851
A9 0.437 [0.000 (0.769 [0.000 [0.735 |[1.941 |0.328
A10 0.000 [0.000 |0.000 [0.000 |1.147 [1.147 |0.207
Vol. 25, No. 1/2023, pp.23-43 31
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Table 5. Calculation of the performance of the alternatives with the
removal of each criterion

S'ij
C1l C2 C3 C4 C5
Al 0.684 0.758 0.648 0.758 0.318
A2 0.515 0.589 0.555 0.589 0.174
A3 0.540 0.592 0.454 0.592 0.281
A4 0.517 0.554 0.534 0.554 0.093
AS 0.133 0.154 0.024 0.154 0.154
AB 0.936 1.022 0.847 1.022 0.517
AT 0.872 0.000 0.784 0.000 0.412
A8 0.795 0.851 0.671 0.851 0.416
A9 0.263 0.328 0.211 0.328 0.216
A10 0.207 0.207 0.207 0.207 0.000
Table 6. Calculation of the sum of absolute deviations and
determination of the final weight of the criteria
Ej
C1l C2 C3 C4 C5
Al 0.074 0.000 0.110 0.000 0.440
A2 0.074 |0.000 [0.034 |0.000 [0.415
A3 0.052 0.000 0.138 0.000 0.311
A4 0.037 [0.000 0.020 0.000 [0.461
A5 0.021 0.000 0.130 0.000 0.000
AG 0.087 0.000 0.175 0.000 0.505
A7 0.063 [0.000 0.151 |0.000 [0.522
A8 0.057 0.000 0.180 0.000 0.435
A9 0.065 0.000 0.117 0.000 0.112
A10 0.000 0.000 0.000 0.000 0.207
SUM 0.529 [0.000 |1.055 [0.000 [3.409 (4,993 Total
Weights 0.1060 [0.0000 [0.2114 1|0.0000 [0.6826 (1 Sum

Therefore, according to the results of the MEREC method, the
importance of certain criteria in order is as follows: C5 - number of
employees, C3 - business assets and C1 - business income. This means
that the target performance of trading companies in Serbia can be
achieved by more efficient management of human resources, active and
sales. In this case, two criteria were removed: C2 - net result and C4 -
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capital. These two factors influence,
performance of trading companies in Serbia.
In further presentations of the treated issues, we will rank the
alternatives based on the WASPAS method. In doing so, we will use the
criteria weights determined by the MEREC method. (Also with this
method, all calculations and results are the author's.) Tables 7 - 11 and
Figure 2 show the calculations and results of the WASPAS method.

but not significantly, the

Table 7. Initial Matrix

Initial Matrix
weights of criterial0.106 0 0.2114 0 0.6826
kind of criteria |1 1 1 1 1

C1 C2 C3 C4 C5
Al 80291 488 27246 13814 2094
A2 71694 945 12132 1061 1005
A3 59160 688 28816 7039 526
Al 51491 483 10637 2969 1171
AS 42520 1193 18259 10064 47
A6 118913 2973 83479 42756 11637
A7 81407 -1629 53135 0 8352
A8 71643 4133 62074 32938 2935
A9 58157 1158 19347 12232 98
A10 37563 1799 8969 4823 148
MAX 118913 4133 83479 42756 11637
MIN 37563 -1629 8969 0 a7

Table 8. Normalized Matrix
Normalized Matrix
weights of criteria [0.106 0 0.2114 |0 0.6826
kind of criteria 1 1 1 1 1
C1l C2 C3 C4 C5

Al 0.6752 0.1181 0.3264 0.3231 0.1799
A2 0.6029 0.2286 0.1453 0.0248 0.0864
A3 0.4975 0.1665 0.3452 0.1646 0.0452
A4 0.4330 0.1169 0.1274 0.0694 0.1006
A5 0.3576 0.2887 0.2187 0.2354 0.0040
A6 1.0000 0.7193 1.0000 1.0000 1.0000
A7 0.6846 0.0000 0.6365 0.0000 0.7177
A8 0.6025 1.0000 0.7436 0.7704 0.2522
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A9 0.4891 0.2802 0.2318 0.2861 0.0084
A10 0.3159 0.4353 0.1074 0.1128 0.0127
Table 9. Weighted Normalized Matrix
Weighted Normalized Matrix
Cl [C2 [€C3 [C4 [C5 Qi1

Al 0.0716 |0.0000 {0.0690 [0.0000 [0.1228 0.2634
A2 0.0639 |0.0000 |0.0307 [0.0000 |0.0590 0.1536
A3 0.0527 |0.0000 0.0730 |0.0000 {0.0309 0.1566
A4 0.0459 |0.0000 0.0269 0.0000 [0.0687 0.1415
AS 0.0379 0.0000 0.0462 0.0000 {0.0028 0.0869
AG 0.1060 |0.0000 {0.2114 0.0000 |0.6826 (1.0000
AT 0.0726 0.0000 0.1346 0.0000 {0.4899 0.6970
A8 0.0639 |0.0000 {0.1572 {0.0000 |0.1722 |0.3932
A9 0.0518 |0.0000 {0.0490 [0.0000 0.0057 0.1066
A10 0.0335 |0.0000 0.0227 {0.0000 {0.0087 (0.0649

Table 10. Exponentially weighted Matrix

Exponentially
weighted
Matrix

C1l C2 C3 C4 C5 Qi2
Al 0.9592 |1.0000 [0.7892 [1.0000 [0.3101 [0.2348
A2 0.9478 |1.0000 |0.6652 [1.0000 [0.1879 |0.1185
A3 0.9287 |1.0000 |0.7986 [1.0000 [0.1208 |0.0896
Ad 0.9151 |1.0000 [0.6469 [1.0000 [0.2086 [0.1235
A5 0.8967 |1.0000 |0.7252 [1.0000 [0.0232 |0.0151
AG 1.0000 [1.0000 [1.0000 (1.0000 |1.0000 [1.0000
AT 0.9606 |0.0000 |0.9089 |0.0000 [0.7974 |0.0000
A8 0.9477 |1.0000 |0.9393 [1.0000 [0.3905 [0.3476
A9 0.9270 |1.0000 [0.7341 [1.0000 [0.0384 [0.0261
A10 0.8850 |1.0000 [0.6240 [1.0000 [0.0508 |0.0281
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Table 11. Ranking

Ranking

Alternatives

Qil

Qi2

Qi

Ranking

NELT  CO.
DOO
BELGRADE

Al

0.2634/0.2634

0.2634

0.2634

MERCATA
VT DOO
NOVI SAD

A2

0.1536

0.1536

0.1536

0.1536

PHOENIX
PHARMA
DOO
BELGRADE

A3

0.1566

0.1566

0.1566

0.1566

KNEZ
PETROL
DOO
ZEMUN

A4

0.1415

0.1415

0.1415

0.1415

oMV
SERBIA
DOO
BELGRADE

A5

0.0869

0.0869

0.0869

0.0869

DELHAIZE
SERBIA
DOO
BELGRADE

A6

1.0000

1.0000

1.0000

1.0000

MERCATOR-
S DOO NOVI
SAD

AT

0.6970

0.6970

0.6970

0.6970

LIDL
SERBIA KD
NOVA
PAZOVA

A8

0.3932

0.3932

0.3932

0.3932

MOL
SERBIA
DOO

A9

0.1066

0.1066

0.1066

0.1066
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Figure 2. Ranking

The ranking of trading companies in Serbia according to the
WASPAS method shows that DELHAIZE SERBIA DOO BELGRADE is
in first place. They are followed by: MERCATOR-S DOO NOVI SAD,
LIDL SERBIA KD NOVA PAZOVA, NELT CO. DOO BELGRADE,
PHOENIX PHARMA DOO BELGRADE, MERCATA VT DOO NOVI
SAD, KNEZ PETROL DOO ZEMUN, MOL SERBIA DOO
BELGRADE, OMV SERBIA DOO BELGRADE and LUKOIL SERBIA
AD BELGRADE. Foreign retail chains are therefore well positioned in
Serbia. The determinants of the positioning of trading companies in
Serbia were counted. These are: economic climate, inflation, exchange
rate, interest, economic activity, employment rate, purchasing power of
the population, foreign direct investments, application of new business
models (multichannel sales - classic stores and electronic sales, private
label, sale of organic products , etc.), the concept of sustainable
development (economic, social and environmental dimensions), the
application of new cost management concepts, quality management, the
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concept of product category management, customer management,
digitization of the entire business and others. Moreover , the positioning
of trading companies in Serbia is significantly influenced by the
efficiency of asset management, capital, sales, profit and human
resources. The target profit of trading companies in Serbia can be
achieved by effective control of these and other factors of business
success.

CONCLUSION

Based on the results of empirical research on the positioning of
trading companies in Serbia, the following can be concluded:

- According to the results of the MEREC method, the importance of
certain criteria in order is as follows: C5 - number of employees,
C3 - business assets and C1 - business income. The target
performance of trading companies in Serbia can be achieved by
more efficient management of human resources, assets and sales.
In this case, two criteria were removed: C2 - net result and C4 -
capital. As factors, they influence, but not significantly, the
performance of trading companies in Serbia.

- The ranking of trading companies in Serbia according to the
WASPAS method shows that DELHAIZE SERBIA DOO
BELGRADE is in first place. They are followed by:
MERCATOR-S DOO NOVI SAD, LIDL SERBIA KD NOVA
PAZOVA, NELT CO. DOO BELGRADE, PHOENIX PHARMA
DOO BELGRADE, MERCATA VT DOO NOVI SAD, KNEZ
PETROL DOO ZEMUN, M OL SERBIA DOO BELGRADE,
OMV SERBIA DOO BELGRADE and LUKOIL SERBIA AD
BELGRADE.

The target profit of trading companies in Serbia can be achieved,
among other things, by effective control of critical business success
factors (price, costs, quality management, growth and innovation and
others).
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