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Summary: Land consolidation is an
effective tool for land management,
which aims to ensure efficient and
cost-effective agricultural production,
which directly affects the development
and prosperity of the local commu-
nities in which land consolidation
projects are implemented. Land
consolidation  projects are very
complicated, both in the volume of
work, and the amount of funds that
are being made. Given the complexity
of the project, goals and gains aquired
with the implementation of the project
and very large sums of money
allocated, we come to a conclusion it
is very important to make a proper
choice of municipalities and cadastral
municipalities which should be given
the priority for the development of
agricultural land by land consolidation.
The subject of this paper is multi-
criteria TOPSIS method with an
emphasis on different ways of
subjective and objective evaluation of
weight defined criteria. The aim of the
research was to determine the effect
of different ways of determining the
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Pe3ume: Komacauuja semrbuita npeg-
cTaB/ba edwmkacaH anaT 3a ynpas-
bare 3eMIbuLITEM, KOjU UMa 3a Lnrb
obesbehunBarbe edurkacHuje n eKoHo-
MWYHWje  MorbonMpuBpEedHe  Mpou3-
BOAH-E, LUTO AMPEKTHO yTUYe Ha pasBoj
W nNpocnepuTeT NokanHux 3ajegHuua y
Kojyma ce KOMacauumoHW NPOjeKTn
peanunayjy. KomacauuoHn npojektn cy
BEOMa 3axTeBHW, Kako nNo obumy
pagoBa, Tako M MO KOMWMYMHU DUHaH-
CUjCKMX CpeacTaBa Koja ce  ynaxy.
Mmajyhn y Buay KOMMMEKCHOCT camor
npojekta, uurbeBe U O00UTKU Koju ce
peanu3auunjom npojekta MnocTmxy W
BEeOMa BefnvKka HOBYaHa cpefcTBa Koja
ce u3gBajajy, A0nNasumMo A0 3akrbyyka
fa je Beoma BaxHO W3BPLUNTU
afeksaTtaH M3bop onwTnHa 1 KaTactap-
CKMX onwTuMHa kKojuma Tpeba patm
npuoputeT 3a ypeflewe norbonpue-
pegHor  3emsbuWTa  KOMacauujoMm.
lMpegmeT wucTpaxuBawa OBOr paga
jecte  Buwekputepmjymcka TOPSIS
MeToda Ca akLEeHTOM Ha pasnuyiuTum
HaunHuUMma cybjekTuBHOr 1 OGjeKTUBHOT
ouewMBara TexuHa AednHUCcCaHuX
Kputepmjyma. Lnre uctpaxmsawa je
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weight criteria and based on them,
using TOPSIS method execute
ranking of CM for agricultural land by
land consolidation in the Municipality
of Ruma and determine which
methods produce the most similar
results, i.e. which cadastral
municipalities in the Municipality of
Ruma priority should be given to
launch and implementation of land
redistribution projects. Therefore, the
ultimate goal of the research is to
achieve fairness and objectivity in the
process of giving priority cadastral
municipalities to institute proceedings
for land consolidation.

Keywords: land consolidation, land
consolidation projects, cadastral
municipality, TOPSIS method

1. INTRODUCTION

Land consolidation is an agrarian
operation which enlarges agricultural
land with the final goal of improving
agricultural  production.  Throughout
history, land consolidation was
regarded as an agricultural tool,
implemented mainly for small
agricultural  properties enlargement,
which has always been a serious
problem for a successful agricultural
production. However, the land
consolidation process is frequently
seen as an opportunity for solving much
more complex problems related to land
management [5]. In [11] land
consolidation is described as a very
successful instrument which can serve
as a rural development tool and provide
an improvement of both primary
agricultural  production, and more
importantly - of living conditions and
other aspects of the rural areas
development. During the last ten years,
land consolidation projects in our
country are experiencing a great
expansion. Thanks to the effects which
land consolidation causes and the
country’s interest to financially support

YTBPAMTU yTULA] PasnnyunTUX HavuHa
ogpehuBara TEXUHCKUX KoeduLmje-
Hata W Ha OCHOBY HMX, MNPUMEHOM
TOPSIS meToge, WU3BPWWTM pPaHrn-
patbe KO 3a ypehewe norbonpme-
pefHor 3emrbuwWTa  KOMacauujom y
OnwTtuHn  Pyma wn  yTBpOUTU  Koje
MeTode [fajy HajcriudHuje pesynTaTe,
OLHOCHO KOjUM KaTacTapCKUM OMLTK-
Hama Ha Tepwutopuju OnwTtuHe Pyma
Tpeba faTv NpMopuTET 3a NOKpeTaHke U
peanu3auujy KomacauMoHuX npojekaTa.
CamMM TUM, Kpajikbl UWb  UCTPaXU-
Baa jecTe MocTu3awe KOPEKTHOCTU U
06jeKTMBHOCTM Yy Mpouecy [JaBawa
npuopuTeTa Katactapckum onwTuHama
3a NokpeTame NOCTynka komacaumje.

KrbyuHe peum: komacauuja,
KOMacaLMOoHU NPOojeKTn, kKaTacTapcka
onwTuHa, TOPSIS meToaa

1. yBOA

Komacaumja npencrtasrea
onepauuvjy KOjoM Ce  YyKpynwaBa
norLonpuBpeaHo 3emrouITe ca
unrbem noborbluaka MNorbLonpuBpeaHe
npoussBogwe. Komacauuja je kao
arpapHa Mepa, rmegajyhu uctopumjcku,
Ayro uMMana 3a OCHOBHM  LWb
YKpyNHhaBawe YCUTHEHUX MOrbONpU-
BpeOHVX noceda, Koju npedcrasrbajy
03burbaH  npobrnem  3a  ycnewHy
NorbLONPMBPEAHY NPOU3BOAHY.
Mehytum, y HoBWje Bpeme npouec
Komacauuje ce cBe uYewhe BuAM Kao
LwaHca 3a peluaBame MHOro
CroXeHujux npobnema BesaHux 3a
ypehewe npoctopa [5]. Y [11] ce
HaBogM [Jda je Komacauuja Beoma
ycneLaH MHCTPYMEHT Koju Moxe buTtn y
dyHKUMjM  pypanHor  pasBoja @ wu
06e36eanTn  yHanpehewe KMBOTHUX
ycnosa n apyrux dyHkuuja o 3Havaja
3a pasBoOj pypanHux nogpydja, a He
camo noborblwarke npuMapHe MNorbo-
npuBpeaHe Npon3BOAH-E.

Y nocneptux geceTtak roguMHa y Hawloj
3eM/bM, MOKpeTawe KoMacaLWOHWUX
npojekata OOXUBIbaBa BENUKY

arpapHy
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the realization of these projects, the
concern of local self-government for
land management via land
consolidation also increased. The
financial aids necessary for the
realization of these projects are
significant. Thus it is very important to
fairly and objectively choose
municipalities and cadastral
municipalities in which consolidation
projects will take place. Since this
choice is affected by a variety of
factors, we can conclude that the only
fair and objective way of choosing CM,
is using multi-criteria  optimization
methods.  Multi-criteria  optimization
methods facilitate decision making for
the users when there is a number of
alternatives needed to be ranked based
on more than one criterion, among
which there is frequently a conflict. This
situation portrays the precedence of
multi-criteria  optimization since their
appliance solves complex problems
defined with multiple alternatives
(possible  solutions) and  multiple
criteria. Thus, these methods found
their purpose in the land consolidation
process, because they enable decision
makers to fairly and objectively choose
municipalities and cadastre
municipalities in which the initiation and
realization of land management by land
consolidation should be made. The
subject of this paper is multi-criteria
TOPSIS method with emphasis on
different ways of subjective and
objective evaluation of weight defined
criteria on the final outcome of CM
ranking.

The fundamental and primary goal of
the research is defining the multi-
criteria optimization model, which will
serve as a base for objective ranking of
cadastre municipalities for agricultural
land management by land consolidation
within a local self-government unit.

2. MULTI-CRITERIA OPTIMIZATION

The problems of finding an optimal

ekcnaHsunjy. C 063mpom Ha edpekTe Koje
Komacauuja Hocu ca coboM U 3anHTe-
pecoBaHOCT ApxaBe Aa (UHAHCUjCKM
NMoOApXM peanusauumjy OBWX MpojekaTa,
pacTe M 3aMHTEPEeCOBAHOCT JOKanHMX
camoynpasa 3a ypehewe norso-
NPUBPEAHOr 3emsbuiTa KoMacaLmjoMm.
®duHaHcHjcka cpeacTea 3a peanu3auujy
OBMX NpojekaTta cy Benvika, na je seoma
BaXXHO  KOPEKTHO ”n  06jeKTMBHO
n3BpWNTM Mn3Bop onwTMHaA K KaTac-
Tapckux onwTuHa y Kojuma he ce
peanu3oBaT KOMacauMOHW MNPOjeKTw.
C o63npom ga Ha n3bop kaTtacTapcKux
onwTunHa y kojuma he ce peanvsosaTu
KOMacauMoHMN NPOjEeKTN yTu4e BEeNuKu
Opoj pasnuunTux akTtopa, Moxe ce
3aKIbYYNTU [a je jeOUHN KOpeKTaH W
objektmBaH  HaumH  wm3bopa KO,
npyMeHa BULLEKPUTEPUjYMCKMX MeToaa

onTuMmsaumje.
MeToge BuLeKpUTEpPUjyMCKE OMTUMMU-
3aumje  onakwasajy  KopucHuumma

OOHOLWee OAanyke, Yy cryvajeBuma
Kaja MocToju BULIE anTepHaTuBa Koje
je noTpebHO paHrMpaTM Ha OCHOBY
BULUE Of jedHOr KpuTepujyma, Koju cy
4yecto U MefycobHO KOHNUKTHW. Y
TOMe ce orfeda npegHocT MeToAaa
BULLEKPUTEPUjyMCKE ONTUMU3auuje, jep
NMPUMEHOM HMX peluaBajy ce CroXeHu
npobnemn geduHMcaHM ca  Bue
anTepHatuBa (moryhmux pelewa) w
Buwe kputepujyma. Camum TuMm, OBe
MeTOAEe Cy Halune MpuMeHy y npouecy
Komacauuje, jep omoryhaeajy [OHO-
cmoumma oanyke KOpekTaH "
obGjekTuBaH 1300p oOnNWTMHA W KaTac-
Tapckux OnwTMHa Yy kKojuma Tpeba
MOKPEHYTU U1 peanu3oBaTu ypehene
norLONpMBpPEeAHOr 3emrbuliTa Komaca-
umnjom. lMNpeameT wucTpaxvBarwa OBOr
paga jecte BULLEKpUTEPUjyMCKA
TOPSIS meToga v yTuuaj pasnuumTnx
HaymMHa cybjekTMBHOr U 0GjeKkTMBHOr
ouerMBara TexuHa AedUHUCAHNX
KpuTepujyma Ha KOHayHu pesynTar
paHrmparba katacTapCKux onLTUHa.

OCHOBHM M NpUMapHU LUIb WCTpa-
XvBata je [geduHucawe Mogena
BULLEKPUTEPUjyMCKE OMTUMM3auuje, Ha
ocHoBy kojer he ce usBpwnTU 0Bjek-

| 3SBOPHVK PAOOBA TPABEBUHCKOI" ®AKYNITETA 32 (2017) |



solution, respectively, the tasks of
optimization are met and solved in
everyday life. The decision-making
process, respectively, the necessity
for having it, is constantly present in
all areas of human activities no matter
whether it engages an individual, a
group, a company, a country, etc.
Hence, the scientific approach to
decision making is completely
justified, as well as the development
of decision-making theory as a
separate scientific discipline.
However, direct studying of this
process began in 1930’s, when based
on the rules defined through
mathematics and the theory of
economy, it was feasible to form
certain rules based on which the
decision maker is enabled to choose
the best solution.

Multi-criteria optimization represents a
decision-making process used in
situations when multiple numbers of
criteria are available. Essentially,
multi-criteria optimization represents
an approach and series of techniques
which help in the overall ranking of
options (alternatives), from the most
desirable to the least preferred. When
it comes to multi-criteria analysis
tasks, decision maker endeavors to
find a solution which accompanies his
wishes in the greatest possible extent,
that is, the most beneficial solution
without breaking certain existing
limitations.

Decision making implies choosing
some of the alternatives which help in
solving a particular problem. The
decision-making process includes
achieving certain goals, criteria
measuring the accomplishment of
those goals, the weight of those
criteria which reflect their importance
and alternative solutions of the
problem. Data and information on
elements of the decision-making
problem are gathered by appropriate
procedures, one for every alternative.
Based on those values, a ranking list
of alternatives is determined [12].

TUBHO  paHrupake  KaTacTapCKux
onwTtHa 3a ypehewe NorbLONpUB-
pefHor 3emrbuliTa  KoMacauujom Y
OKBMPY jeAMHMLE rfokarnHe — camo-
ynpase.

2. BULUEKPUTEPUJYMCKA
ONTUMU3ALINJA

[Mpobnemn un3Hanaxewa onTumarnHor
pellewa, OOHOCHO, 3ajauu ONnTUMU-
3auuje, cpehy ce wun pewasajy Yy
CBaKOOHEBHOM  XMBOTY. Mpouec
JOHoWewa ofrfyka, OAHOCHO, MoT-
peba 3a HUMeE, HENPekMgHo je
npucytTaH y  CBUM  nogpydjuma
FbYACKNX aKTUBHOCTM HE3aBUCHO Of
TOora ga nv je ped o nojeguHuy, rpynu
mwyaun, dupmu, gpxasu, uta. Crora je
cacBuM onpasfaHo Hay4HO
udyvyaBawe OffyvMBawa, OLHOCHO,
pa3Boj Teopuje oanyyuMBama Kao
3acebHe Hay4yHe aucumnnuHe. WMnak,
HenocpeaHo n3yyaBare oBoOr
npoueca noyeno je TpuaeceTux
rognHa XX Beka, kaja je Ha OCHOBY
npasuna geduHMcaHnx Kpo3 martema-
TUYKa 3Haka W Teopujy eKoHoMuje
noctano wmoryhe dopmupatn ogpe-
ReHa npaBuna Ha OCHOBY KoOjux je
JoHocuouy opnyke omoryheHo pJa
opabepe Hajborbe peluewe.
Buwekputepujymcka  ontummsaumja
npeacTaerba  nNpouec  JOHOLWeHa
oAnyke y cuTyauujama kKaga nocToju
Behu 6poj kputepujyma.
Buwekputepunjymcka ontumusauuja je
Yy CYWTWHM NPUCTYN U HWU3 TexHuKa
nomohy Kojux ce Bpwun cBeobyxBaTHO
paHrmpare onuuja (antTepHatuea), o4
HajnoxersHuvje npema HajMah-e
npedepupaHoj. Y 3agauuma BuLle-
KpUTepujymcke aHanuse,_HacTojake
JoHocuoua ofnyke je ga npoHahe
pelwene Koje y Hajsehoj moryhoj mepu
3a[10BOSbaBa HEroBe Xerbe, 0OHOCHO,
pewerwe Koje My cTBapa Hajsehy
KOpUCT, @ fa ce npu TOM He KpLue
oapeheHa orpaHuyerba koja nocToje.
Mop poHowewem opnyke nogpa-
3ymeBa ce u36op Heke op anTtep-
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According [2], the multi-criteria analysis
includes the following phases:
» defining of the goal, criteria,
and alternatives,
» forming of decision-making
matrix,
» assigning weight factors to the
criteria,
» multi-criteria analysis (by using
one or several methods),
» obtaining results of
alternatives ranking.

The figure 1 is a schematic presen-
tation of the decision making process
structure, divided into two basic
phases: problem structuring and
analyzing.

The following text of the paper
describes how multi-criteria optimi-
zation methods found their appliance
in land consolidation, how the multi-
criteria optimization model is formed
and how the solution — the ranking list
of alternatives is reached, which in the
created model represents cadastre
municipalities relevant for the ranking.

HaTuBa kojuma ce peluaBa ogpefeHu
npobnem. Y npobnemy opny4ymBama
nocToje LMIbEBU KOjU Ce Xene noc-
TMhK OANYKOM, KpUTEPUjyMWU Kojuma
ce Mepu nocTusawe TUX LMIbeBsa,
TEeXWHe TUX KpuTepujyma Koje ogpa-
XaBajy HMWXOBY BaXXHOCT W antep-
HaTMBHa pellena npobnema. MNogaum
W  uWHpopMaumje o0 enemeHTUMa
npobnema oanyyveawa caxumajy ce
opgrosapajyhum noctynuuma y no
jepaH 6poj 3a cBaky anTepHaTuBy, Te
Ce Ha OCHOBY TWX BPeAHOCTU oAape-
Ryje paHr nucta antepHaTtuea [12].

Mpema [2], BULEKpUTEpPUjyMCKa aHa-
nu3a obyxsaTa cnegehe dase:

> peduHucake Luba,
KpuTepujyma n antepHaTtuBea,

> bopMupame maTpuLe
oAny4vBama,

» [oAerbuBake TeXUHCKUX
akTopa Kputepujymmma,

»  BULUEKpUTEPUjyMCKa aHanunsa
(npymeHoM jegHe vnu BuLle
mMeToaa),

» pobujare BpeoHOCTU paHra
anTepHaTtuBa.

Ha cnuum 1 wematcku je npukasaHa
CTpyKTypa npoueca OAsny4MBaa,
nogeroeHa Ha [Be OCHOBHe pase:
CTpyKTypucake npobnema u aHanu-
3upame.

Y HacTaBsky paga 6uhe onucaHo kako cy
MEeTOAEe BULLEKPUTEPUjYMCKE ONTUMM3A-
uMje npoHalune NpuMeHy y koMmacaumju,
Kako ce copmupa Moaen BULLEKPU-
Tepujymcke ontumusaumje u Kako ce
[onasu [o pelleha, OOLHOCHO paHr
nucTe antepHaTuBa, Koje Yy KpeumpaHoMm
MoLeny npeacTaBrbajy Kartactapcke
OMWTMHE peneBaHTHe 3a paHrupam-e.
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PROBLEM STRUCTURING

AMALYSIS

Cnuka 1 - OcHoBHe (hase npoueca ognyynBamna [12]
Figure 1 - Basic phase of decision-making process[12]

3. OPTIMIZATION OF RANKING
CADASTRE MUNICIPALITIES
MODEL

Formation of optimization model implies
defining of adequate criteria based on

which the following actions are
performed: ranking of cadastre
municipalities, assigning weight

coefficients to the criteria, forming of
decision making process matrix and
determining a mathematic model of the
multi-criteria  method which will be
applied. The goal of the defined model
is enabling of objective cadastral
municipalities ranking for  land
management by land consolidation on
the territory of Municipality of Ruma,
i.e.,which cadastral municipality should
be given the priority to launch and
implement land consolidation projects.
Defining the criteria based on which the
ranking of cadastral municipalities and
assigning weight coefficients to criteria
is being made, i.e., determining the
value of criteria, represents the most
delicate task during the model forming.
The right choice of the criteria prevents
wrong decision making, so it is
necessary to include different experts
which will based on their experience
and knowledge contribute to the proper
criteria defining.

3. MOAEN oNnTUMU3AUWUJE
PAHITMPAHA KATACTAPCKUX
OMWwTUHA

dopmuparme Mogena ontuMmusauuje
nogpasymesa [AeduvHuCake afeksa-
THUX KpUTepujyma Ha OCHOBY KOjuX ce
BpLUK paHrpamwe KaTacTtapckmx
ONwTUHA, [OAerbMBaHke  TEXMHCKUX
KoedumumjeHaTa KpuTepujymmma,
dopMupare MaTpuue oarnyynsBarwa u
odpehvBarke MaTemaTuykor mogena
BULLEKpUTEPUjyMCKE MeTode Kkoju he
outn npumerseH. Unb pgedwmHmcaHor
mogena je obesbehmBare 06jeKTUBHOT
paHrMpara KatacTapckvMx OnwTuHa 3a
ypehere norbonpmBpeaHor 3eMrbuwlta
Komacaumjom Ha TepuTopuju OnwTuHe
Pyma, ogHocHO ogpeautn  KOjoj
KaTactapckoj onwTuHn Tpeba pAaTtn
npuopuTeT 3a MOKpeTawe W peanu-
3aLmjy komacauuoHKX npojekaTa.

JeduHucarwe kputepujyma no kojuma
Ce BpLKN paHrMpawe KaTacTapCKux
oNnwTWHa W AoAerbMBaHe TEXMHCKUX
KoedumumjeHaTa KpuTepujymrma, ogHo-
CHO ofpefuBawe BaXHOCTU CaMUX
KpuTepujyma, npeactaBrba Hajaenu-
KaTHWjU 3agaTak npuaMkoMm opMuU-
paka wmopena. [lpaBunaH wusbop
KpuTepujyma  crnpeyaBa  MOrpeLuHo
AOHOWewe oanyka, na 3a AeduHu-
carbe UcTnx Tpeba ykrbyumTn Behu 6poj
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3.1. Defining of criteria for cadastral
municipalities ranking

With the goal of establishing the priority
municipalities, respectively ranking
them for the launching of Iland
consolidation projects in Municipality of
Ruma and relying on the analysis of
numerous scientific literature as well as
on the consultation with experts in the
field of land consolidation, the following
ranking criteria are defined and
suggested:
F1: Share of cultivable land in the
total agricultural land,
F2: Share of state property in the
total surface,
F3: The surface of state land given
in lease,
F4: Average cadastral class of land,
F5: Average surface of the lot
located in out-of -construction region
F6: The number of lots according to
the real estate folio,
F7 . The average size of the property
located in out-of-construction region,
F8: The number of individuals who
own a surface larger than 5 ac,
F9: Diameter state,
F10: Land consolidation situation.

3.2. Defining individual criteria
weight

Determining the weight criteria is one of
the key problems which occur in the

models of multi-criteria  analysis.
Weights help in defining the
significance  of individual criteria

participation in the process of decision
making on choosing the most suitable
alternative solution for a specific
problem. In this paper, weight values of
the criteria are determined based on
objective and subjective methods of
assigning weight criteria.

Subjective approaches are based on
determining weight factors according to
the information gained from decision
makers or experts involved in the
decision-making process and are
generally mostly used in praxis.

ekcneparta Kkoju he Ha OCHOBY CBOr
MCKyCTBa W 3Hawa  JOMNpuHeTU
npaBuNHOM AeduHNCaky KpUTepujyma.

3.1. JecbuHucame KpuTepmujyma 3a
paHrMpawe KatacTapCKux OMnwITUHA

Ca unrbem yTBphMBamwa npuoputeTa
OMNwTMHA, OOHOCHO paHrMpamwa WCTUX
3a nokpeTake KOoMacauumoHuX npoje-
kata y OnwTnHn Pyma, a Ha OcHOBY
aHanu3e OpojHe CTyaujcke U HayudHe
nutepaType M KOHcynTauuwja ca
ekcneptuma m3 obnactu komacauuje,
geuHucaHn cy 1M npeanoxeHu
cnepehu KpuTepujymmn 3a paHrupatse:
@1 : Yaeo obpagusor 3emrbmiita y
YKYNMHOM MOrbONpUBPESHOM
3eMIbULLTY,

®2 : Yaeo gpxaBHe CBOjUHE Y YKYMHO]
NOBPLUMHY,

@3 : lNoBplmHa ApXXaBHOr 3eMrbuLITa
Koja ce Aaje y 3akyn,

@4 : MpoceyHa kaTacTapcka knaca
3emrbmLLITa,

®5 : MNpoceyHa noBpLUUHa Napuene y
BaHrpaheBMHCKOM pPEOHY,

®6 : bpoj napuena no nucTy
HEMOKPETHOCTH,

@7 : [NpoceyHa BenuynHa nocepa y
BaHrpaheBnHCKOM peoHy,

@8 : bpoj nocefHUKa ca NOBPLLUMHOM
Behom of 5 xa,

@9 : Crare npemepa,

®10 : Ctarwse komacaumje.

3.2. lecbuHUCcare TeXXUHa
nojeAMHUX KpuTepujyma

OppehuBarkbe TexuHa KpuTepujyma
jenaH je oa Kby4HMX npobnema Koju ce
jaBrka 'y Mopgenuma BULLEKpUTEPU-
jymcke aHanmse. TexuHe crnyxe 3a
JeduHucawe 3Hayaja ydvewha noje-
OVHUX  KpUTEpujyma npu  OOHOLIEHY
oonyke o u3bopy HajnoBorbHujer
anTepHaTUBHOr peluewa npobnema. Y
OBOM pagy, TEeXWHCKe BpPeaHOCTU
KpuTepujyma ogpeheHe cy Ha OCHOBY
06jeKTUBHNX K CyBjeKTUBHUX MeToda
JoferbvBama TeXvHa Kputepujyma.

Cy6jekTBHM NpUCTYNM 3acHOBaHW Cy
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Subjective approaches reflect
subjective opinion and intuition of the
decision makers. Thus the decision
maker affects on the result of the
decision-making process [9].

Objective approaches neglect the
opinion of the decision maker and are
based on determining weight factors of
the criteria according to the information
held in the matrix of decision making,
by using certain mathematic models.
The objective approach in determining
weights of the criteria eliminates the
negative effects of the decision makers
on the weights of the criteria and the
final solution of the multi-criteria
problem.

Within objective methods, this paper
uses weights determined by using
mathematic models of dispersion,
entropy and critic method [8].

Within subjective methods, a direct
assigning of weight coefficients to the
criteria and an analytical hierarchical
process (AHP) was used.

Mathematic models of the applied
methods are described in many
scientific and professional papers, such
as [1], [4] [10], so their detailed
description is hereby left out.

3.3. Defining of decision-making
matrix for cadastral municipalities
ranking

After assigning of the weight
coefficients to the criteria, it is
necessary to form a decision-making
matrix. Considering the complexity of
the specific problematic, decision-
making matrix is formed based on a
vast number of the collected real data
on cadastral municipalities from various
relevant institutions and facilities.
(Republic Geodetic Authority, Statistical
Office and The Local Self-management
Unit in Ruma).
Elements of decision-making matrix
are:
» alternatives (cadastral
municipalities on Municipality
of Ruma territory),

Ha ogpefuBamwy TEXMHCKUX dhakTopa
Ha ocHoBy WHdopmauuje nobujeHe opf
JoHocunaua oanyke unuv of ekcrepata
YKIbYYEHUX Y MNpoLecC OAfnyYmBara, U
reHepanHo ce HajBuwe Kopucte Yy
npakcu. Cyb6jekTuBHW npucTynu ogpa-
XaBajy Cy0jeKTMBHO MULWIbEHE U
WHTYWUMjy OOHOCMNaua oanyke u Tume
JoHocunay oAnyke ytude Ha pesyntar
npoueca oany4meama [9].

O6jekTMBHM  MpUCTYNU  3aHemMapyjy
MUWIbEHE  AOHOCKMOLA  OAnyke U
3aCcHOBaHW cy Ha ogpefuBary Texu-
HCKMX  hakTopa KpuTepujyma, Ha
OCHOBY MWH(popMaLmje cagpxaHe Yy
mMatpuuy  oanyyvMBara  NPUMEHOM
ogpefeHnx MaTemaTuydkMx mogena.
O6jekTMBHUM npucTynoMm oapehueana
TeXWHa KpuUTepujyma enuMuHuiy ce
HeraTMBHM yTULAjU AOHOCKUOLA OAJyKe
Ha TeXWHe KpuTepujymMa M Ha KOHa4YHO
pellerwe BULLEKPUTEPUjyMCKOT Npob-
nema.

Y okBupy 06jekTMBHMX MeToAa, y OBOM
pagy TexwuHe cy ogpefheHe npuMeHoM
MaTeMaTUYKnX moaena meToaa
auncnepasuja, eHTponuje u critic metoge
[8].

Y okBuMpy cybjekTMBHMX  MeToAa,
npuMmer-eHa je MeToda [AWMpPEKTHOr
AoferbuBakba TeXMHCKUX Koeduumje-
HaTa KpuTepujymmma W aHanmuMTUYKu
xujepapxujcku npouec (AXIT).
MaTtematuukm mogenu npUMeHeHNX
METOAAa OMNUCaHN Cy Y MHOTUM Hay4YHUM
W CTPYYHUM pagoBuma, Kao wTo cy [1],
[4] [10], na je wwWxOB AeTarbHW OMMUC
OBA€ M30CTaBIbEH.

3.3. edomHucarwe matpuue
oANyYyuBawa 3a paHrupamwe
KaTacTapCKMX OMWITUHA

HakoH poperbvBamba TEXMHCKMX Koe-
uumjeHaTa kputepujymmma, notpebHo
je opmupaTtn maTpuuy oAany4mBam-a.
O63npom Ha KOMMMEKCHOCT came
npobnemartuke, mMaTpvua oanyvmBara
je dopmmpaHa Ha OCHOBY BenuKor
Opoja NpuKynrbeHUX peanHux nogaTaka
O KaTacTapckum onwTuHama of Hu3a
peneBaHTHUX WHCTUTYUMja U yCTaHOBa
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» criteria relevant for ranking
(chapter number3.1),

» entry data on performances for
n alternatives with Kk criteria.

» goals which the given
functions have (min or max).

Defined decision-making matrix
contains 18 alternatives since the
territory of Municipality of Ruma
includes 18 cadastral municipalities.
For each criterion defined in the
decision-making matrix, a goal which
the given criteria should fulfill is stated.
The goal is defined depending on the
effect of the observed criteria on the
launching of the land consolidation
process. Thus, certain criteria need to
be maximized for the ranking, since
their values should be as high as
possible, while accordingly, some
criteria are minimized.

Table number 1 presents a decision-

(Penybnuuku reopeTtcku 3aBop, 3aBop,
3a cTaTMcTMKy M JeguHuua nokanHe
camoynpase Pyma).

EnemeHTn Mmatpuua ognyyvsara cy:

» anTepHaTuBe (KaTactapcke
OMWTUHE HA TEPUTOPUjM
OnwTurHe Pyma),

»  KpUTEpUjyMu perneBaHTHM 3a
paHrvpatrse (nornasrbe 6poj
3.1),

» ynasHu nogauu o
nepdopmaHcama 3a n
antepHaTtuBa ca k
KpuTepujyma.

»  KOju uMrb UMajy aate
dyHKuMje (MUHUMYM Unn
MaKCUMyM).

OedmHucaHa martpuua opnydvsawa
cagpxu 18 antepHaTuBa, jep
Teputopuja OnwtnHe Pyma obyxsaTa
18 kartactapckumx onwTuHa. 3a cBaku
KpuTepujyMm, Koju je peduHucaH vy

making matrix for the cadastral MaTpuuM oanyyYvBana, HaBoOaU ce Luib
municipalities ranking on the territory of Koju pgatu  kputepujym Tpeba ga
Municipality of Ruma, with the goal of 3agosorbu. LUure ce pedwmHuwe y

managing agricultural
consolidation.

land by land 3aBMCHOCTM 0f, YyTuLUaja nocmaTpaHor
KpuTepujymMa Ha MoKpeTawe NocTyrnka
komacauuje. Cammm TUM, Heke KpuTe-
pvjyme je noTpebHO MakcuMu3npaTw,
Kaga je 3a paHrupawe noTpebHo Ada
tbUxoBe BpegHocTM Oydy wTo Behe,
OOK Ce  aHanmorHo TOMe,  Heku
KPUTEPUjYMU MUHUMWNZNPA]Y.

Y T1abenu 6poj 1. npukasaHa je
mMaTpuua oanyyuBara 3a paHrupake
KaTacTapCKux OMwWTMHa Ha TepuTopwuju
onwTtuHe Pyma, 3a ypehewe nosbo-
NPUBPEAHOT 3eMIbULLTa KOMacaLujom.

Tabena 1 — MaTtpuua ognyymsara
Table 1 - Decision making matrix

Criterion F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Unit % % % n.br ha n/in xa % % n.br
Goal Max | max | Max Min min Max max | max Min min

Alternatives

XKapkosal, 99,6 | 56,6 | 536 | 59 2,9 3.1 8,9 100 | 5,0 5,0

ByhaHoBLuM 97,9 | 122 | 9,6 3,7 14 3,1 4,4 23,0 5,0 5,0

[o6puHum 97,7 | 9.3 9,6 2,4 0,7 3.4 2,5 130 | 50 1.0

Rorem 943|114 | 63 | 16 | 16 | 25 | 40 | 180 | 50 | 50
MeTpoBuM

pabosuu 98,2 | 259 | 8,0 4,0 3.3 3.4 11,3 | 16,0 | 5,0 5,0
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XpTKOBLM 99,6 | 19,6 | 19,1 3,8

1,2 2,6 3,1 7,0 5,0 5,0

KneHak 96,3 | 2,6 0,2 3,5

15 2,5 3.7 3,0 5,0 5,0

KparseBum 96,8 | 18,5 | 184 2,3

0,6 4,3 2,8 10,0 1,0 1,0

Manu PagnHum | 95,8 | 3,2 2,6 25

1.4 2,2 3,0 120 | 50 5,0

Maphenoc 98,6 | 8,2 5,5 2,0

0,8 3,1 2,4 10,0 1,0 1,0

HuKnHUM 99,2 | 334 | 32,9 4,1

2,4 2,2 53 7,0 5,0 5,0

MaBnosum 78,0 | 23,1 | 14,8 3,2

0,7 3.4 2,3 7,0 1,0 1.0

MnaTtuyeBo 99,0 | 13,1 5,9 3,8

1,8 2,3 4,2 10,0 5,0 5,0

[MyTnHUM 989 | 7,6 6,7 1,8

1,2 2,0 2,4 7,0 5,0 5,0

Pyma 93,2 | 16,8 | 19,5 1,3

0,8 3,2 2,4 6,0 5,0 1,0

CrejaHoBLM 94,2 | 23,4 | 175 3,2

0,6 4,4 2,8 10,0 1,0 1,0

ButojeBum 96,9 | 8,7 6,3 3,7

1,3 2,2 2,8 12,0 | 50 5,0

Boraw 97,0 | 30,7 | 28,3 2,6

0,7 3,3 2,3 4,0 1,0 1,0

3.4. Mathematic model of multi-
criteria TOPSIS (Technique for
Preference by Similarity to the Ideal
Solution) method

TOPSIS method was developed by
L.Hwang and K. Yoon in 1981. In the
TOPSIS method, the idea of choosing
the best alternative, based on the
remoteness from the ideal solution, is
expanded by the additional request for
the best alternative to also be as far
away as possible from the so-called
negative  solution. This  method
analyses the distance of alternatives
from the so-called ideal point:
» ideal and
» ideally negative solution.

This method is simple and provides an
indisputable sequence of preferred
solutions. Optimal alternative is the one
which is, in the geometrical sense, the
closest to the ideal solution,
respectively the farthest from the ideally
negative solution. The rankingis based
on the “relative similarity with an ideal
solution."This helps in avoiding the
situation in which an alternative has the
same similarity with an ideal and ideally
negative solution at the same time. The
ideal solution is defined with the help of
the best rating values of the alternatives
for each criterion. Vice versa,
negatively ideal solutions represent the
worst rating values of the alternatives.
The terms “best” and “worst” are
interpreted for each criterion separately,
according to whether maximization or
minimization of the criteria is involved.

3.4. MatemaTnykm mogen
Buwekputepmnjymcke TOPSIS
(Technique for Preference by
Similarity to the Ideal Solution)
meToAe

TOPSIS meToga je pasBujeHa of
ctpaHe L. Hwang u K. Yoon 1981.
rognHe. Y metogn TOPSIS ce uvpeja
n3bopa Hajoorbe antepHatTMBe, Ha
Temerby yOarbeHOCTU of uvaeanHor
pellewa, npowmpyje ca goaaTtHUM
3axTeBOM [Ja Ta Hajborba antepHaTmBa
Oyne yjegHo u wWTO parbe OO T3B.
HeraTuBHor pewewa. OBaj wmeToAa
aHanuavpa ygarbeHoCcTM anTepHaTuBa
of OBe T3B. ugearnHe Tayvke:

> wnpgearnHor u

»  maeanHo HeraTUBHOr peLleHsa.
OBaj meTon je jegHocTaBaH u [Jaje
HeocnopuB pegocrnen npedepeHumje
peweka. OnTMmanHa antepHaTuBa je
OHa Koja je y reoMeTpujckoM cMucny
Hajonwka ngeanHoMm peLueny, 04HOCHO
Hajoarba o4 waeanHo HeraTMBHOTN
pewena. PaHrnpawe ce 3acHuBa Ha
“penaTyvBHOj CAMYHOCTU Ca uaeanHum
peweweMm”’ ynve ce usberaBa CUTY-
aumja ga anTepaHTMBa MCTOBPEMEHO
“UMa UCTY CMIMYHOCT Ca uaeanHnm u ca
HEraTVBHUM  nAeanHum  peLLeHEeM.
MpoeanHo pelwekwe ce peduHue
nomohy HajborbMx pejTMHr BpeaHOCTU
anTepHaTMBa 3a CBaku MojeanHaYHn
KpuTepujyM, OBpHYTO, HeraTMBHO upe-
anHa pellerwa npeacraBrbajy Hajrope
BPEeOHOCTU  pejTMHra  anTepHaTuBa.
MojmoBK “Hajborbu” u “Hajropu” UHTEp-
npeTvpajy ce 3a CBaku KpUTeEpUjyM
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TOPSIS method includes seven steps
(3], [6], [7]:

Step 1: Gathering entry data about the
performances for n alternatives from k
criteria. Subsequently, it is necessary to
perform normalization of the entry data
because not all criteria have the same
measurement unit. This act unifies
measurement units.

Step 2: Weight normalization of the
performance matrix — determining
weights for each criterion and
multiplying specific criteria weights for
every alternative.

Step 3: Determining ideal solutions —

identifying an ideal positive solution A*_
Step 4: Determining ideal solutions —
identifying an ideal negative solution
A

Step 5: Determining the distance of the
alternatives from ideal solutions.

Step 6: Determining the relative
closeness of alternatives to the ideal

solution, according to the following
formula:

Step 7: Ranking of the alternatives
according to the previous step results.

Let us signify the set of alternatives with
A{al,az,...,an}. Each of the

alternatives is described with k
attributes which are, in the decision

making used as criteria fl, fz,...fk.

The decision-making problem consists
of identifying the alternative from set A,
which is the best in relation to the other
criteria.

A mathematic model of this idea

nocebHo, npema TomMe fa nM je y
nuTary MakcumMmusaumja unu
MUHUMU3aUmWja KpuTepujyma.

TOPSIS metopa ce cactoju og 6
kopaka [3], [6], [7]:

Kopak 1: Cakynrbawe  ynasHux
nogataka o nepdopmaHcama 3a n
anTepHatuBa ca k kputepujyma. 3atnm
je notpebHo M3BPLUMTN HOpManu3aumjy
ynasHux nopaTtaka, M3 pasnora LTo
HEMajy CBW KPUTEPWjyMW WCTY MEpPHY
jeovHMly, na ce OBMM MOCTYNKOM
nocTuxe yjeaHavaBame MEPHUX
jeanHuua.

Kopak 2: TexuHCKO HopManusoBahe
MaTpuue nepdgopmaHce - ogpehuBare
TeXWHA 3a CBakM  KpUTEPUjyM MU
MHOXeHEe TexumHa 3a oppeheHu
KpUTEpPUjyM 3a CBaKy antepHaTuBy.
Kopak 3: OppehuBawe uvgeanHux
pellewa — naeHTudukaumja naeanHor

*
NO3NTUBHOT pellerwa A

Kopak 4: OpgpehuBawe wngeanHux
pelwerwa — uaeHTUdUKaUnja mnaeanHo

HeraTuBHor pewewa A

Kopak 5: OppehuBawe pactojara
anTepHaTuBa o4 naeanHux pellewa.
Kopak 6: OppehuBarwe penatusHe
6nu3vHe  anTepHaTMBa  uaeariHom
pellewy, no cnegehoj coopmynu:

“di(a)+d,(a) @

Kopak 7: PaHrmpawe antepHaTuBa
npema pesyntatmma W3 MpeTxogHor
Kopaka.

OsHaummMo ca A ckyn anTtepHaTuBa

{a,a,,...,a,}.

anTtepHatMBa oOnucaHa je ca k
aTpubyTa Koju ce y OOHOLLEeHY oasykKe

Csaka oA

KOpUCTe Kao Kputepujymm fl, fz,... fk .

Mpobnem opnyynBawa ce cacTtoju y
TOMe pfJa ce wuaeHTudukyje oHa
antepHatMBa u3 ckyna A Koja je
Hajborba y oHOCY Ha CBe KpuUTepujyme.
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requires that besides the ideal solution:

MaTtemaTtnykm mogen ose M,qeje TPaXu
Aa ce OCUM npearnHor pewexa:

A =t 8 ) 2)

which is in this method called a positive
ideal solution with components

Koje ce y OBOj MeToau 30Be MO3UTUBHO
naearnHo pellere ca KOMMNoHeHTama

* 3

f, _rggz(fj(ai) ®3)

a negative ideal solution is also yBee U HeraTMBHO naearHo peLlere

introduced
“=(f " f - - mi “4)
A =(f f e £0) £ = min f,(a,)

The distance of alternative &; from the YhareeHocT — anTepHatuBe @ of
negative ideal solution is marked with: HeraTuBHOr naeanHor pelwena

O3Ha4aBa ce ca:

p

dp(a,)—(jzk_;wf(f,— f,(a.))"] (5)

So that in the set of alternatives
A={a,a,,..,a fthe one which is

closest to the positive ideal solution and
at the same time the farthest from the
negative ideal solution can be identified,
it is necessary to form a function for the

Oa 64 ce y ckyny antepHatusa
A= {al, s P an} uaeHTUdMKoBana

OHa anTepHaTMBa Koja je Hajonuxka
NO3UTMBHOM WAearnHoOM  pellewy, a
yjeoHo je HajyoarbeHuja oa HeraTuMBHO
naeanHor pellewa, noTpebHo je 3a

chosen metric: opabpany METPUKY hopmupaTn
yHKUMjy:
q-
D a. :*pi
) G, @) ©

The best alternative (there can be
several) is the one for which this
function holds the maximum value. If a
ranking list of alternatives is wanted, it
has to be formed according to the
receding values of this function.

Hajoorba antepHatuBa (Moxe mx 6utn
BULLE) je OHa 3a KOjy oBa hyHKLMja MMa
MaKcMMarnHy BpegHOCT. YKOMUKO ce
XKEnu paHr nucta antepHaTuBa, OHa ce
chopmmpa no onagajyhum spegHoctuma
oBe yHKuMje.
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4. EVALUATION OF THE
OPTIMIZATION MODEL FOR
RANKING OF CADASTRAL
MUNICIPALITIES IN THE
MUNICIPALITY OF RUMA

This paper presents an analysis of the
influence of different subjective and
objective ways of ranking weights of the
suggested criteria, with the goal of
establishing which methods provide the
most similar results and how does the
final ranking list of alternatives change
depending on the way of determining
the importance of the criteria.

A mathematic model of multi-criteria
TOPSIS method is applied on the
decision-making matrix with weight
coefficients gained by implementing
different methods. The final goal is
establishing which cadastral munici-
pality should be given priority for
managing agricultural land by land
consolidation.

4.1. Determining the criteria weight
coefficients by using objective
methods

For determining weight coefficients of
the suggested criteria, the following
mathematic models of objective met-
hods are used in this paper - entropy,
critic, and dispersion.

The initial decision-making matrix is
presented in table 1.

Table 2 offers a review of the criteria
weight coefficients by using objective
methods.

4. EBAJIYALUWUJA MOLENA
ONTUMU3ALMNJE 3A
PAHITMPAKE KATACTAPCKUX
ONMWTUHA 'Y ONWTUHUN PYMA

Y oBOM pafy aHanuaupaH je yTtuuaj
pasnuUuUTUX HavMHa CybjeKTUBHOr U
06jeKTUBHOr OLEHMBatba TEXUHA Npea-
NOXeHUX KpuTepujyma, ca UWUbem
yTBphuBawa koje meTtode pAajy Haj-
CNnWYHMWje pe3ynTaTe U Kako Ce KOHa4vHa
paHr nucTa anTepHaTMBa Meka y 3aBu-
CHOCTWM of HauuHa oapehuBara Bax-
HOCTU Kputepwujyma.

Ha wmatpuuy oanyuvMBawa ca TEXMH-
CKUM KoeduumjeHTMMa gobujeHum pas-
nMuuTUM  MeTodama, npUMEHEeH je
MaTemMaTUykM MoAen BULLEKpUTEpUjy-
Mcke TOPSIS meToge. Kpajibn unrb je
yTBphuBawke KaTacTtapcke OnwTuHe
Kojoj Tpeba patu npuopuTteT 3a ype-
fewe norbonpuBpeaHOr 3emrbulITa
KoMacauujom.

4.1. OgpehnBame TEXMHCKUX
KoedmumnjeHaTa KpuTepujyma
npuMeHoOM 06jeKTMBHUX MeToAa

Y oBoM pagy, 3a oapefuBame TEXWUH-
ckux koedmuujeHaTa NpearoXeHnx
KpUTEpUjyMa npuvMeHeHn Ccy MaTte-
MaTU4KM Mogenu objeKTMBHMX MeToaa
eHTponuja, critic u gucnepasuja.
MonasHa matpuua je matpuua oany-
YMBam-a, Koja je npukasaHa y Tabenu 1.
Y Tabenu Opoj 2 pat je npernepq
[OOUjeHnX TEXUHCKMX KoedmumjeHaTa
KpuTepujyma, [obujeHux npuMeHoOM
06jeKTUBHNX MeToaa.

Tabena 2 — MNpernen TexvHa kputepujyma ogpefheHnx npumMeHoM objekTUBHUX MeToaa
Table 2 - Review of weight of criteria determined by using objective methods

Weight coefficients
Criteria Entropy Critic Dispersion
F1 0,001 0,045 0,852
F2 0,192 0,072 0,004
F3 0,276 0,078 0,003
F4 0,053 0,053 0,017
F5 0,067 0,115 0,015
F6 0,016 0,216 0,052
F7 0,030 0,105 0,032
F8 0,090 0,072 0,010
F9 0,115 0,113 0,010
F10 0,161 0,130 0,007
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4.1.1. Ranking of CM performed by
using TOPSIS method based
on criteria weight
coefficients determined by
using objective methods

For the ranking of cadastral
municipalities for agricultural land
management by land consolidation, a
mathematic model of TOPSIS method
is applied and described in chapter 3.4.
Depending on the applied objective
method for determining  weight
coefficients, ranking lists of alternatives
were gained, that is, the list of cadastral
municipalities which should be given
the priority for launching and realization
of land consolidation projects. The
alternative with ranking number 1
presents the best ranked cadastral
municipality, respectively CM which
should be given priority in the land
consolidation process.

4.1.1. Panrupamwe KO npumeHom
TOPSIS meTone Ha oCHOBY
TEXMHCKUX KoedmumjeHaTa
Kputepujyma ogpeheHux
NPUMEHOM 06jeKTMBHUX
MeToaa

3a paHrvpare katacTapckMx OnLTUHA
3a ypehere norbonpmBpeaHor 3emrbu-
WTa KOomacauujom, npUMEHEeH je
matematunykm mogen TOPSIS metoge,
onucaH y nornaerpy 3.4. Y 3aBUCHOCTMK
of, nNpumeneHe 06jeKTMBHe meToae 3a
oapehuBawe TEXMHCKUMX Koedumumje-
HaTa, [JobujeHe <cy paHr nucte
anTepHaTMBa, OOHOCHO [fobujeHa je
nucTa KaTacTapCkux OMwTMHa Kojuma
Tpeba gatv npuopuTeT 3a NoKpeTake U
peanusaumjy koMmacaLuoHUX npojekaTa.
AnTepHaTvBa koja MmMa paHr 6poj 1
npeactaBrba  Hajoorbe  paHrvpady
Katactapcky OMWTuHy, opHocHo KO
Kojoj Tpeba aaTtn nprvopuTeT y npouecy
Komacauuije.

Tabena 3 — Npukas paHr nucta antepHatuea gobujeHux npumerom TOPSIS meTtoge n
TeXuHa kputepujyma ogpeheHnx objekTMBHUM MeTogama

Table 3 - Review of alternatives ranking list gained by using TOPSIS method and the
weights of criteria determined by using objective methods

Cadastral Municipality Rank — entropy Rank—critic Rank - dispersion
Budanovci 10 4 4
Vitojevci 13 9 13
Voganj 3 13 11
Grabovci 6 2 1
Dobrinci 15 16 8
Donji Petrovci 11 5 15
Zarkovac 1 1 2
Klenak 17 11 12
Kraljevci 8 10 9
Mali Radinci 16 12 14
Mardelos 18 18 7
NikindZi 2 3 3
Pavlovci 9 17 18
Plati¢evo 12 7 5
Putinci 14 14 10
Ruma 5 15 17
Stejanovci 7 8 16
Hrtkovci 4 6 6
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4.2. Determining weight coefficients
of the criteria by using
subjective methods

Alongside objective methods, this paper
analyzes the effect of subjective
methods of determining weight criteria
on the final ranking list of alternatives.
Mathematic AHP consensus model and
the method of direct determining weight
coefficients of the criteria were applied.
Unlike AHP consensus model, the
method of directly assigning the weight
coefficients to the criteria is
characterized by purely subjective
assignment of weight to the criteria
without any  previously  defined
procedure. The principle of this method
is based on the involvement of a
geodetic expert (decision maker), who
evaluates the individual criteria
significance, after which he assigns
weight to the criteria. In this paper,
criteria are assigned weights from 1 to
5, provided that the greater value
represents a greater weight of the
criterion, respectively criterion with
assigned weight 5 has a priority for
management of the agricultural land by
land consolidation, relative to other
criteria

Mathematic models and the functioning
principle of the methods aboveare
described in other scientific and expert
papers, such as [1] n [4].

Table 4 shows values for each defined
criteria determined with the use of
direct, purely subjective method, by
following the previously described
principle.

Table 5 provides a review of weight
coefficients gained by using methods
above.

4.2. OppehuBare TEXXUHCKUX
KoedmumnjeHaTa KpuTepujyma
NPMMEHOM CYBjeKTMBHUX
MeToAa

Mopen objekTuBHUX MeToaa, y paay je
aHanuanpaH U yTuuaj CcybjeKkTUBHMX
mMeToAa oapehuBama TexmHa KpuTepu-
jymMa Ha KOHauyHy paHr nucty anrtep-
HaTuBa. [pyMereHn cy mMaTemaTuyku
mogenm AXIT KkoHceH3yc mogena u

meToAa avpektHor  opgpehuvBarsa
TEXMHCKNX KoedwuumjeHaTa KpuTepu-
jyma.

3a pasnuky og AXI1 koHCeH3yc Mofe-
na, MeToAy AWpEeKTHOr aoferbuBara
TEXWHCKNX KoeduumjeHaTa KpuTepujy-
MUMa KapakTepuLle 4YucTo CybjekTMBHO
AoderbuBakbe TeXMHA KpUTepujymuma,
6e3 yHanpen gedvHucare npoueaype.
MpuHuun oBe wMeTode jecTe Jda
reogeTckn — CTpydwak  (goHocunal,
o4JlyKe) Ha OCHOBY CBOr WCKycTBa
M3BPpLUM MpPOLIEHY 3Ha4ajHOCTV Moje-
OVHUX KpUTEPUjyMa M HakoH npoueHe
Aofenu TexuHe KkpuTepujymmuma. Y
OBOM pafy, Kputepujymmma cy Aofe-
IbeHe TexuHe oa 1 oo 5, ¢ Tum aa eeha
BpeOHOCT npeactaBrba Behy TexXuHy
KpuTepujyMa, OOHOCHO  KpUTEpUjyM
Kojem je poperbeHa TexuHa 5 uma
npvopuTeT 3a ypehewe norLonpue-
pegHor 3emsbuwITa  KOMacauujom, y
OLHOCY Ha ocTare Kputepujyme.
MaTtemaTtuykn mogenu v npuHUMn paga
HaBedeHnx MeToda, OnucaHn cy Yy
OPYTMM Hay4YHUM W CTPYYHMM pajo-
BMMa, kao wTo cy [1] u [4].

Y Tabenu 4. npukaHe cy BpedHOCTM 3a
CBakn AedVHUCaHU KpUTEPUjyM, oape-
heHe nNpuMMEHOM [OMPEKTHE, YUCTO
cybjekTBHE MeTOde, MO rope onuca-
HOM npuHUMny. Y Tabenn 5. pat je
nperneq AobujeHNX TEXMHCKNX Koedu-
uMjeHaTta  kpuTepujyma  MpPUMEHOM
NMOMEHyTUX MeToAa.
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Tabena 4 - MNpukas 3HavajHOCTU KpUTEpUjyma y epmHncaHoMm mMogeny ontuMmuaaumje,
ogpeheHnx ANpPeKTHOM, CybjeKTMBHOM METOA0M
Table 4 - Review of significance of the criteria in the defined model of optimization,
determined by using direct, subjective method

Criterion Value
F1 —Share of cultivable land in the total agricultural land 5
F2 —Share of state property in the total surface 2
F3 —Surface of the state land given in lease 3
F4 —Average cadastral class of the land 1
F5 —Average surface of the lot in out-of-construction region 5
F6 —The number of lots according to the real estate folio 1
F7 —The average size of the property in out-of-construction region 3
F8 —The number of individuals who own a surface larger than 5 ac 4
F9 —Diameter state 1
F10 — Land consolidation state 2

Tabena 5 - MNpernea TexuHa kputepujyma ogpeheHnx npumeHoM cybjeKTUBHUX MeToaa
Table 5 - Review of the weight of criteria determined by using subjective methods

Weight coefficients
Criterion AHP Direct method
F1 0,223 0,185
F2 0,058 0,074
F3 0,094 0,111
F4 0,035 0,037
F5 0,223 0,185
F6 0,035 0,037
F7 0,094 0,111
F8 0,147 0,148
F9 0,035 0,037
F10 0,058 0,074
4.2.1. Ranking of MC by using 4.2.1. PaHrupawe KO npumeHom

TOPSIS method based on
weight coefficients of the
criteria gained by using
subjective methods

For the goal of obtaining a list of
priorities of cadastral municipalities for
agricultural land management by land
consolidation, a mathematic model of
the TOPSIS method (chapter 3.4) is
applied to the decision-making matrix
(table 1) with weights of the criteria
determined by using subjective
methods (chapter 3.4).

Table 6 presents a ranking list of
alternatives, according to the applied
method of  determining  weight
coefficients of the suggested criteria.

TOPSIS meToge Ha OCHOBY
TeXUHCKUX KoeduumjeHaTa
KpuTEepujyma gobujeHnx
NPMMEHOM CYBjeKTMBHUX
meToaa

Y unrby gobujarba nucte npuoputeTa
KaTacTapckMx oOnwTuHa 3a ypehemne
NnorLONpMBPEaHOr 3eMrbuiTa Komaca-
umjom, Ha maTpuLy oanydmBana (Tabe-
na 1), ca TexvHama KpuTepujyma koje
cy ogpeheHe npumeHoM cybjek-TUBHMX
meToja (tabena 5), npumereH je
MaTtemaTtudkm mopen TOPSIS metope
(normaBree 3.4). Y Tabenu 6. npuka-
3aHe Cy paHr nuicrte anTtepHaTuBa, Yy
3aBMCHOCTM O MNpUMeHeHe MeToae
ogpehuBarba TEXUHCKUX Koeduumje-
HaTa NpeanoXxeHuUx KpuTepujyma.
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Tabena 6 - Mpukas paHr nucte antepHatuea fobujeHnx npumeHom TOPSIS meTtoge n
TeXUHa kpuTepujyma ogpeheHux cybjekTnBHMM MeTogama

Table 6 - Review of the ranking list of alternatives gained with using TOPSIS method and

weights of the criteria determined by using subjective methods.

Cadastral Municipality Rank — AHP Rank —direct method
Budanovci 4 4
Vitojevci 8 9
Voganj 10 8
Grabovci 2 2
Dobrinci 12 13
Doniji Petrovci 5 5
Zarkovac 1 1
Klenak 11 14
Kraljevci 14 12
Mali Radinci 7 10
Mardelos 17 18
Nikindzi 3 3
Pavlovci 18 17
Plati¢evo 6 6
Putinci 15 16
Ruma 16 15
Stejanovci 13 11
Hrtkovci 9 7

4.3. Comparative analysis of ranking
results obtained by using
objective and subjective
methods of determining weights
of the criteria.

Based on the obtained results of
Cadastral Municipalities ranking by
using subjective and objective methods
of determining weight criteria, combined
with mathematic model of the TOPSIS
method, a comparative analysis has
been performed, with the goal of
determining  whether and  which
methods provide the most similar
results, respectively which cadastral
municipalities are given the priority for
realization of land consolidation
projects, for the created optimization
model. For that purpose, the first step
was a comparison of results obtained
by using subjective methods, followed
by a comparison of the results obtained
by using subjective methods. Finally, a
comparative analysis of all obtained
results was made, with the goal of
determining whether the combination of

4.3. YnopepgHa aHanu3a Ao6ujeHux
pe3ynTaTta paHrupamwa
NPUMEHOM O0jeKTUBHMUX U
cy0jeKTUBHUX MeToAa
opapehnBawa TexxnHa
Kputepujyma

Ha ocHoBy pobujeHnx pesyntaTa
paHrMpaka KaTacTapCckMx OnwTUHa
NPUMEHOM CyBjeKTUBHMX U 0BjeKTUBHUX
mMeTofa oapehrBama TeXnHa KpuTepu-
jyma y kombuHaumju ca MaTtemMaTuykum
mopernom TOPSIS meTtome, v3BplleHa
je ynopepHa aHanusa, ca unrbem ga ce
oopeanM Oa nu U Koje meTode Adajy
HajcnnyHWje pesyntarte, OAHOCHO KOjUM
KaTacTapckvMm onwTuHama fAajy npuvo-
puTeT 3a peanu3auumjy KomacaLlMoHUX
npojekaTa, 3a KpeupaHu Mogen onTu-
Musaumje. Y Ty CBpXy, NpBO je u3Bp-
WweHo nopehewe pesyntata oGujeHux
npMMeHoM O6jekTUBHMX MeToAaa, 3aTuM
nopehewe pesyntata  [obujeHux
CcybjeKTBHUM MeTodamMa W Ha Kpajy
yrnopefaHa aHanusa cBux [JobujeHux
pesynTtarta, ca Kpajkbum umrbem ga ce
npoBepn pfa nm ce KombuHaumjom
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subjective and objective methods can
provide the final ranking list of
alternatives for the ranking of cadastral
municipalities. Comparative analysis is
performed by setting up differences
between gained ranks for each
cadastral municipality, and the obtained
results are presented in table 7.

cybjekTuBHMX W 06jeKTUBHUX MeToaa
MOXe [006UTM KOHayHa paHr nucra
anTepHaTMBa 3a paHrMpawe Karta-
CTapCKMX OMNLITUHA.

YnopegHa aHanusa je M3BpLUEHA Tako
wto cy dopmMmumpaHe pasnuke uameny
nobujeHnx paHrosa 3a cBaKy
KaTactapcky OnwTuHy, a [AobujeHn
pesynTaTtu npukasaHu y Tabenm 7.

Tabena 7 - YnopegHa aHanusa — kombuHaumja cybjekTMBHUX 1 0BjeKTUBHMX MeToaa
ogpehnBara TeXuHa Kputepujyma
Table 7 - Comparative analysis — combination of subjective and objective methods of

determining weight criteria
Comparative Subj . . S

analysis — . Comparative analysis— combination of

Ce}d_astrg objective methods met objective and subjective methods

Municipalities hods
e-|e-d|c—-d|a-d| e | e- cs | c-a|d-s| d-a
C a S
Budanovci 6 6 0 0 6 6 0 0 0 0
Vitojevci 4 0 4 0 5 4 0 1 4 5
Voganj 10| 8 2 1 7[5 5 3 3 1
Grabovci 4 5 1 2 4 4 0 0 1 1
Dobrinci 1 7 8 0 3 2 3 4 5 4
D. Petrovci 6 4 10 1 6 6 0 0 10 10
Zarkovac 0 1 1 0 0| o0 0 0 1 1
Klenak 6 5 1 3 6 3 3 0 2 1
Kraljevci 2 1 1 2 6 4 2 4 3 5
M. Radinci 4 2 2 3 9 6 2 5 4 7
Mardelos 0 11 11 1 1 0 0 1 11 10
NikindZi 1 1 0 0 1 1 0 0 0 0
Pavlovci 8 9 1 1 9 8 0 1 1 0
Platicevo 5 7 2 0 6 6 1 1 1 1
Putinci 0 4 4 1 1 2 2 1 6 5
Ruma 10 12 2 1 11 | 10 0 1 2 1
Stejanovci 1 9 8 2 6 4 3 5 5 3
Hrtkovci 2 2 0 2 5 3 1 3 1 3
Sum 70 94 58 20 92 | 74 22 30 60 58
While comparing results of the ranking Mopehetbem  OobujeHux  pesynTarta
gained by using objective methods, it is paHrMpawa npUMEHOM  OBjeKTUBHUX

noticed that the most similar results are
provided with critic method and
dispersion method. If only ranks
obtained with these two methods are
taken into consideration, the priority for
launching land consolidation is given to
cadastral municipalities presented in
the table 8a, where the rank number 1
presents the best ranked CM.

When comparing the results of the
ranking gained by using subjective
methods, it is noticed that the gained

MeToda, YO4YeHO je Qfda HajcrnuyHuje
pesynTtate gajy metoge critic 1 metoga
avcnepsuja. Ako ce yamy y 063mp camo
paHrosn [obuvjeHn NpuMeHoM oBe ABe
mMeTode, npuoputeT 3a MOKpeTawe
Komacauuje umajy Kkatactapcke OnLu-
TUHe NpukasaHe y Tabenu 6poj 8a, npu
yemy paHr 6poj 1 npeacTaBrba
Hajoorbe paHrupaHy KO. lNopehewem
pobujeHnx  pesyntata  paHruparba
NPUMEHOM  CyDjeKTMBHMX  MeToAa,
yoyeHo je pa ce p[obujajy Beoma
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results of the ranking of cadastral
municipalities are very similar. After
combining the results gained by using
these two methods, the priority for
launching land consolidation is given to
cadastral municipalities presented in
the table 8b Detailed analysis of all the
ranks, obtained by using different
methods of determining weight criteria
as well as using a mathematic model of
TOPSIS method, provided a conclusion
that the most similar results are
provided by objective critic method
combined with a direct, subjective
method. If the results of ranking
obtained by combining these two
methods are taken into consideration,
we are presented with the final ranking
list of alternatives, respectively
cadastral municipalities which are given
the priority for launching and realization
of the land consolidation projects.
Results are presented in the table 8c,
where the best ranked cadastral
municipality is under rank number 1.

CINYHK pesynTtaTtu paHrupara
KaTacTtapckux onwTunHa. KombuHaumjom
pesyntata [obujeHnx npuMeHOM OBe
OBe meToAe, NpUopuTET 3a NMOKpeTawe
Komacauuje nmajy KaTactapcke
ONWITUHE NpuKasaHe y Tabenu 6poj 86.

[etarbHOM aHanM3oM CBUX PaHroea,
[oOVjeHnx  MpUMEHOM  PasnUUUTMX
meToAa oapefBama TexuHa Kputepu-
jyma, a 3aTum NnpuMMeHOM MaTemaTuyKor
mogena TOPSIS metope, gowno ce oo
3aKrbyyka [a HajcnuyHuje pesynTarte
najy objektMBHa MmeToga  critic  y
KOMOMHaLUuju ca OUPEKTHOM, CyBjeKTuB-
HOM meTogom. AKOo ce y3amy Yy 063up
pesynTatu paHrMpawa [oOujeHu KoM-
OvHaumjom oBe aBe meTode, gobujamo
KOHa4yHy paHr nucTty antepHaTuBa,
OLLHOCHO KaTacTapCKMX OfMWTUHA Koje
umajy npuopuTeT 3a nokpeTake W
peanu3auujy KkomacauMoHUX npojekara.
Pesyntatu cy npukasaHu y Tabenu 6poj
8u, ¢ TMM pga Hajborbe paHrvpaHa
KaTacTtapcka onwTuHa uma par 6poj 1.

Tabena 8 - [Npunka3s AobujeHnX KOHaYHNX paHroBa anTepHaTMBa NPUMEHOM: OBjeKTUBHMX,
cybjekTnBHMX 1 kKoMBrHaumjom 06j. n cybj. meToaa
Table 8 - Review of obtained final ranking alternatives by using:

a) objective methods

b) subjective methods

¢) combination

CM Rank CM Rank CM Rank
Zarkovac 1 Zarkovac 1 Zarkovac 1
Grabovci 2 Grabovci 2 Grabovci 2

Nikindzi 3 Nikindzi 3 Nikindzi 3
Budanovci 4 Budanovci 4 Budanovci 4
Hrtkovci 5 D. Petrovci 5 D. Petrovci 5
Plati¢evo 6 PlatiCevo 6 Hrtkovci 6
Kraljevci 7 Hrtkovci 7 PlatiCevo 7
Donji Petrovci 8 Vitojevci 8 Vitojevci 8
Vitojevci 9 Mali Radinci 9 Stejanovci 9
Klenak 10 Voganj 10 Voganj 10
Voganj 11 Stejanovci 11 Kraljevci 11
Putinci 12 Klenak 12 Mali Radinci 12
Stejanovci 13 Dobrinci 13 Klenak 13
Dobrinci 14 Kraljevci 14 Dobrinci 14
Mardelos 15 Ruma 15 Ruma 15
Mali Radinci 16 Putinci 16 Putinci 16
Ruma 17 Pavlovci 17 Pavlovci 17
Pavlovci 18 Mardelos 18 Mardelos 18
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5. DISCUSSION

Multi-criteria  analysis and decision
making methods became an inevitable
segment of planning, management and
operative handling in all spheres of life
process. There is a significant number
of developed multi-criteria analysis
methods, and each of them helps the
decision maker to solve complex
problems. The area involving launching
of land consolidation projects soon
portrayed the necessity for multi-criteria
optimization. This happened due to an
increased interest of the Republic of
Serbia and local self-management
organs for management of agricultural
land by land consolidation, and on the
other hand — due to limited resources.
Thus, the appliance of these methods is
a solution which will help the decision
makers to choose which municipalities
and cadastral municipalities should
have the priority for launching and
realization of land consolidation
projects.

In this paper, a multi-criteria
optimization model is applied for
ranking of cadastral municipalities in
Municipality of Ruma, for management
of agricultural land with land
consolidation. The mathematic model of
TOPSIS method is applied on the
defined model, with the goal of
obtaining a raking list of alternatives,
respectively determining which
cadastral municipality in the
Municipality of Ruma should be given
the priority for launching land
consolidation  projects. For  that
purpose, ten criteria had been defined
and suggested, based on which the
ranking of 18 CM for management of
agricultural land by land consolidation
was performed. Considering that not all
criteria have the same value and effect
on the observed alternatives, weight
criteria had been defined. Weights are
defined based on objective (entropy,
critic, dispersion) and subjective (AHP,
direct subjective assigning of weight
coefficients) methods, in order to

5. OUCKYCUJA

MeTone BuLekputepujymcke aHanmse
1 oanyyuMBawa noctane cy Hesaobu-
NasHW CErMeHT y nnaHupaky, MeHall-
MEHTY M OnepaTVBHOM YMNpaerbawy Yy
CBUM CBepama XMBOTHOI npoLeca.
MocTtoju Benukn ©Opoj  pasBUjeHUx
MeTo4a BULLEKPUTEPUjyMCKE aHanuse,
a cBaka o WX MMa 3a uuWb Jda
JoHocuoLy — oAJflyke MOMOTrHe  npwu
pellaBary KOMMNMAeKCHUX npobnema. Y
obnactm nokpeTawa KOMacauuOHWX
npojekata, jaBuna ce notpeba 3a
NPYMEHOM METOZa BULLEKPUTEPUjYMCKE
onTMMmM3aumje, jep ca jedHe cTpaHe
mmamo cBe Behy 3auMHTepecoBaHOCT
Penybnuke Cpbuje n opraHa nokanHe
camoynpaBe 3a ypehewem norbonpums-
pegHor 3emsbuLITa KoMacauumjoM, a ca
Jpyre cTpaHe orpaHuyeHe pecypce, na
je NnpumeHa oBMX MeToda pellere Koje
he poHocumoumma opnyke nomohn y
n3bopy oOMwTUHa U  KaTacTapCKux
onwTuMHa kojuma Tpeba patm npuo-
puteT 3a nokpeTawe W peanusauujy
KOMacaLMoHMX npojekaTa.

Y oBoM paga AedwuHucaH je mopgen
BULLEKPUTEPUjyMCKE ONTMMM3aumje 3a
paHrMpawe KaTacTapCKux OMwWTuHa Yy
OnwTtuHn Pyma 3a ypehewe nosbo-
npvBpeaHor 3emrbuTa KoMacauujoM.
Ha pedwvHucann mopen, npumerseH je
matematunykm mogen TOPSIS meTtoge,
ca uurbem pobujaka paHr nucte
anTepHaTMBa, OAHOCHO ogapefuBana
KOjoj ~ KaTacTapckoj  OMWTWMHU  Ha
TepuTopuju onwTnHe Pyma Tpeba patn
npuvopuTeT 3a MOKpeTawe Komaca-
LIMOHUX MpojekaTa.

Y Ty cBpxy AeduHucaHo je wn
npegnoxeHo 10  kpuTepujyma Ha
OCHOBY KOjMX C€ WM3BPLUMIIO paHrupake
18 KO 3a ypehewe nor-onpuBpesHor
semrbuwiTa komacauujom. C o063vpom
Aa KpUTEPUjyMN HUCY UCTE BaXXHOCTU U
HeMajy WCTU yTuuaj Ha nocMaTpaHe
anTepHaTuBe, AeduHUCAHE Cy TEXWHe
Kputepujyma. TexuHe cy geduHncaHe
Ha OCHOBY O0bjekTMBHUX (eHTponuja,
critic, gucnepsuja) u  Ccy6jeKTUBHUX
(AXT, onpekTHO cybjekTMBHO Aoaerbu-
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establish the effect of different ways of
determining weight coefficients on the
final ranking list of alternatives. As
alternatives, all 18 cadastral
municipalities on the territory of the
Municipality of Ruma are taken into
consideration. It is important to
emphasize the ranking does not have
to be done for all -cadastral
municipalities, but the choice of CM’'s
which enter in the ranking process
depends exclusively on the decision
maker.

By using the mathematic model of
TOPSIS method and objective way of
determining weight criteria by using the
method of entropy, the best ranked
cadastral municipalities for
management of agricultural land by
land consolidation are: CM Zarkovac,
CM Nikindzi, and CM Voganj, while the
lowest ranking are: CM Mali Radinci,
CM Klenak, and CM Mardelos.

When the weights criteria were
determined by using the objective critic
method, the results showed that
cadastral municipality of Zarkovac
should receive the priority for
management of agricultural land with
land  consolidation, followed by
cadastral municipalities Grabovci and
Nikindzi. The lowest ranked are: CM
Dobrinci, MC Pavlovci, and CM
Mardelos.

By using the mathematic model of
TOPSIS method and objective way of
determining weight criteria with the
method of dispersion, the best ranked
cadastral municipalites for land
management by land consolidation are:
CM Grabovci, CM Zarkovac, and CM
NikindZi. The lowest ranked are: CM
Stejanovci, CM Ruma, and CM
Pavlovci.

Based on the comparative analysis of
the CM ranking results by using
objective methods for determining
weight criteria, it is concluded that the
most similar results are provided by
critic and dispersion methods, while the
combination of entropy method with
these two methods provides

Bake  TEXUHCKMX  koeduuumjeHaTa)
meToda, Aa 6w ce yTBpAMO YTMUQ]
pasnuuMTUX  HauyMHa  oppefuBana
TEXMHCKNX KoeduLmjeHaTa Ha KOHauHy
paHr nucTy antepHatuea. Kao antep-
HaTVBe, y3eTe Cy CBe KaTacTapcke
ONWTUHE Ha TEepuUTOpWUju  ONLITUHE
Pyma, kojux uma ykynHo 18. Tpeba
HarmacuTu fa ce paHrupawe He Mopa
BPLUMTKN 3a CBE KaTacTapcke OMLITUHE,
Beh u3bop KO koje ynase y npouec
paHrMparma 3aBUCU WUCKIbYYMBO 0Of
AoHocuoua oasyke.

MNpvmMeHomM  maTemaTtuykor  mopena
TOPSIS meToge n 06jeKTUBHOr Ha4yMHa
oapefuBakba TexuHa  Kputepujyma
METOAOM €eHTponuja, Hajborbe paHru-
paHe kaTacTapcke OMWTUHE 3a ype-
hewe noronpuBpegHor 3emrbuwITa
komacaumjom cy: KO XKapkosauy, KO
HukvHum wn KO Boraw, pok cy
Hajnowwuje paHrupaHe: KO Manu
PaavHun, KO Knenak n KO Maphenoc.
Kaga cy TexuHe kputepujyma opgpe-
heHe npumeHom o6jekTMBHE MeToAe
critic, gowno ce pgo pesyntata da
Kkatactapckoj onwTuHnm  XKapkosal
Tpeba patm npuopuTeT 3a ypehemwe
norbONpMBPEaHOr 3eMrbuliTa Komaca-
umjom, a 3aTMM  KaTacTtapCkum
onwTtuMHama [pa6oBuM M HUKMHUW.

Hajnowwuje paHrupaHe cy: KO
OobpuHum, KO MaenoBum wun KO
Maphenoc.

MpumeHom  maTtemaTtuykor  mogena
TOPSIS meTone v 06jeKTUBHOI HaYMHA
ogpefiuBakba TeXWHa  Kputepujyma

MeToaoM aucnepauja, Hajborbe paHru-
paHe  kaTacTapcke  OMWTUHE  3a
ypehene norbonpmBpeaHor 3emrbulTa
komacaumjom cy: KO [pabGosum, KO
KapkoBay, 1 KO HwuknHum. Hajnowwmje
paHrmpaHe cy: KO CrejaHoBum, KO
Pywma n KO Masnosuwm.

Ha ocHoBy ynopegHe aHanuse potwu-
jeHux pesyntata paHrmpawa KO
npvMeHoM 06jeKTMBHUX MeToda oape-
AuBaka TexuHa KpuTepujyma, 3akiby-
YeHo je Aa Hajcnu4yHuje pesyntarte Aajy
meTofde critic U meToga Agucnepsuja,
[JOK MeTofa eHTponuja y kombuHauwmju
ca OBUM MeTodamMa, [Jaje Beoma
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significantly different results. Thus,
when it comes to concrete optimization
model, the combination of critic and
entropy methods with dispersion model
should not be used. If we consider only
the ranks provided by critic and
dispersion methods, the priority for the
launching of land consolidation should
be given to CM Zarkovac, followed by
cadastral municipalities Grabovci and
NikindZi. Cadastral municipalities with
the lowest rank for land management
by land consolidation are CM Mali
Radinci, CM Ruma, and CM Pavlovci.
By using the mathematic model of
TOPSIS method and subjective way of
determining weight criteria by using
AHP consensus model, the best ranked
cadastral municipalities for land
management for land consolidation are
CM Zarkovac, CM Grabovci, and CM
Nikindzi.The lowest ranked are: CM
Ruma, CM Mardelos, and CM Pavlovci.
When considering weight criteria
determined by direct, subjective
method, the priority for launching and
realization of land consolidation
projects should be given to cadastral
municipality ~ Zarkovac, then CM
Grabovci and Nikindzi, while the lowest
ranked are the following CM: Putinci,
Pavlovci, and Mardelos.

Based on a comparative analysis of CM
ranking results obtained by using
subjective methods of determining
weight criteria, it is concluded that the
applied methods provide a very similar
ranking of alternatives. Both methods
provide the  priority for land
consolidation launching to the same
cadastral municipalities. Combination of
ranks provided by using these two
methods, the priority for land
consolidation launching should be given
to cadastral municipality Zarkovac, then
CM Grabovci and CM Nikindzi. The
lowest ranked cadastral municipality is
CM Mardelos. Based on the gained
results, it can be concluded that the
combination of AHP consensus model
and the direct assignment of weight
criteria is useful, because, for the

pasnuuuTe pesynTtaTte, na 3a KoHKpeTaH
mMozen onTumu3auumje, He 6u Tpebano
KOPUCTUTK KOMOUHaLuje meTona
eHTponuja - critic u eHTponuja -
avcrnepsuja. Ako ce yamy y 063mp camo
paHroBu [obuvjeHn npyMeHoM MeToga
critic v gucnepsuja, npuopuTeT 3a
nokpeTtake komacaumje Tpeba gatm KO
KapkoBauy, a 3aTum kaTacTapckum
onwTtuHama [paboBuM u HUKUHUW.
Katactapcke  onwTtuMHe  koje ¢y
Hajnowwuje paHrMpaHe 3a ypehewe
NorLONPMBPELHOr 3eMrbULITa KoMaca-
umjom cy: KO Manu PaguHum, KO Pyma
1 KO MaBnosuum.

lMpumeHom  maTtemaTtuykor  mogena
TOPSIS wmeToge un  cybjekTMBHOM
HaunHa opgpefBawa TexuHa KpuTe-
pujyma npumeHom AXI KOHCeH3yc
mMogerna, Hajborbe paHrupaHe kartac-
Tapcke OnwTuMHe 3a ypehewe norbo-
npvBpeaHor 3emrbuLITa KoMacauwjoM
cy: KO Xapkosau, KO 'pabosuu n KO
HukmHum. Hajnowwje paHrmupane cy: KO
Pyma, KO Maphenoc n KO lNasnosuu.
Kagpa ce y3amy y o063up TexuHe
KpuTepujyma ogpeheHe  npumMeHoM
OVpeKkTHe, cybjekTMBHe meTode, npuo-
puTeT 3a MNOKpeTawe W peanusauujy
KOMacaumoHux mnpojekata Tpeba patu
Katactapckoj onwTuHu >Kapkosau, a
3atum KO lpaboBum 1 HukuHumM, ook
cy Hajnowwmje paHrupaHe cnegehe KO:
MytuHum, MNasnosumn n Maphenoc.

Ha ocHoBy ynopegHe — aHanuse
pobujeHnx pesyntata padrupamwa KO
nNpMMEeHOM CybjeKTUBHUX MeToda ofpe-
AuBaka TexunHa KpuTepujyma, 3akiby-
YeHO je Oa npuMereHe MeTode Aajy
BEOMa CINWYHE KOHAYHe paHroBe
antepHatmBa. O6e wmeToge gajy
npuopuTeT 3a MOKpeTawe Komacaumje
UCTUM KaTacTapCKMM OMNLITUHaMa.
KombuHaumjom paHroBa pobujeHux
npMMeHoOM OBe ABe MeToze, NpuopuTeT
3a ypeherwe norbonpuBpeaHoOr 3emrbu-
WwTa Kkomacauuwjom Tpeba patu kaTac-
Tapckoj onwTtuHM XXapkosal, 3aTum KO
paboBum n KO HukmHum. Katactapcka
OMNWITMHA KOja je Hajnowuunje paHrupaHa
je KO Maphenoc. Ha ocHoBy gobujeHnx
pesynTtata, MOXe Cce 3aKibyuuTu aa je
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concrete optimization model, this
combination provided very similar
results and hence confirmed and
enabled an objective and correct choice
of CM which should be prioritized for
management of agricultural land by
land consolidation.

Detailed analysis of all the ranks,
gained by using different methods of
determining weight criteria, followed by
using the mathematic model of TOPSIS
method, showed that the most similar
results are provided by objective critic
method in combination with direct,
subjective method. The final ranking list
for land management by land
consolidation is determined by these
two methods. This way provided a list
of the following best ranked cadastral
municipalities: CM Zarkovac, CM
Grabovci, and CM Nikindzi, while the
lowest ranked are: CM Putinci, CM
Pavlovci, and CM Mardelos. This way,
the final ranking list of alternatives was
gained by combining two methods
(objective and subjective), which leads
to the regular, correct and objective
choice of cadastral municipalities in
which management of agricultural land
by land consolidation should be
launched and realized.

The goal of this paper’s research was
to define the optimization model for
ranking of cadastral municipalities in
Municipality of Ruma for agricultural
land management by land
consolidation. For that purpose, an
analysis of different ways of subjective
and objective determining of weight
defined criteria was performed, based
on which, by using TOPSIS method,
the ranking of CM for agricultural land
management by land consolidation in
Municipality of Ruma, in order to
determinate  whether and  which
methods provide the most similar
results, respectively whether the same
cadastral municipalities are given the
priority for land consolidation
realization. The final result of the
research showed that different ways of
determining weights (critic and direct,

kombuHaumja AXIT KoHceH3yc Mopena
M MeToae [AWPEKTHOr [JoJerbvBaka
TEXUHCKMX KoedmumjeHaTa KpuTepujy-
MMMa KOpPWUCHa, jep je 3a KOHKpeTaH
mModen onTMMu3auuvje, fana Beoma
CnnyHe pe3yntate W camuMm  TUM
notepauna u omoryhuna objektmeaH u
kopekTtaH nsdop KO kojuma Tpeba gatu
npuoputeT 3a ypehewe nor-onpue-
pegHor 3emMrbuLLTa KOMacaLuujoMm.
[eTtarbHOM aHanu3oMm CBUX paHroBsa,
[OOMjeHNX  MPUMEHOM  pasnUYUTUX
meTtona opgpehuBara TexXuHa KpuTe-
pujyma, a 3aTum MPUMEHOM MaTema-
Tnykor mopena TOPSIS  wmetoge,
[OOLUmOo ce [0 3akrbyyka Aa HajcrinvHuje
pesyntate pdajy ob6jekTBHa MeToaa
critic 'y KomBuHaumju ca OUPEKTHOM,
cybjektnBHOM meTodoM. KoHayHa paHr
nucTta 3a ypehewe norbonpvBpeaHor
3emrbuwITa Komacaumjom ogpeheHa je
Ha oOcHoBYy oBe ABe MmeTofde. Ha Taj
HaumH pobujeHa je nucta roe cy
Hajborbe paHrupaHe cnepgehe kartac-
Tapcke onwTtuHe: KO >Kapkosau, KO
MpaboBum u KO HukuHuM, pok cy
Hajnowwje paHrupaHe: KO [lyTuHum,
KO Maenosun n KO Maphenoc.

Ha oBaj HauyuH, KOHayHa paHr nucrta
anTepHatMBa [obuvjeHa je kombGuHa-
umjom paBe wMetone (06jekTUBHE U
cybjekTunBHE), wTo [oBoan 0o
NPaBWITHOT, KOPEKTHOr W 06jeKTMBHOr
n3bopa KaTacTapCKkMx OMWTUMHA Y
Kojuma Tpeba NOKpeHyTM K peanuso-
BaTu ypehewe norbonpuvBpeaHor 3em-
IbULITa KOMacauujoMm.

Linrb nctpaxuBawa oBor paga 6uo je
JeduHucawe Mogena ontumusauuje
32 paHrMpakwe KaTacTapCKuxX OnTUHA
y OnwTtuHn Pyma, 3a ypehere norbo-
npvBpeaHor 3emrbuTa KoMacauwjoM.
Y Ty cCBpXy, M3BpLlEHa je aHanusa
pasnMuMTNX HadmHa CcybjeKTUBHOr 1

ob6jekTMBHOr  ofpefuBarba  TeXMHa
gedvHucaHnx  kputepmjyma M Ha
OCHOBY tMX, npumeHom TOPSIS

mMeToAe, M3BpLEHO je paHrupawe KO
3a ypehere norbonpuBpeaHoOr 3eMrbu-
WwTa KoMacaumjom y onwtuHu Pyma, ca
unrbeM ga ce yTBpAM Oa M U Koje
MeTode Qfajy HajcnuuHuje pesyntarte,
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subjective method) provide the same
results. Thus, we can say that the goal
of the research is satisfied, respect-
tively, the correct and objective app-
roach in the process of prioritization of
cadastral municipalities for launching
and realization of land consolidation
projects is accomplished.
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