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ABSTRACT

Marketing is a critical factor in the success of urban businesses,
contributing significantly to commercial growth and
competitive advantage. Production and distribution companies
(such as those in the food, cosmetics, hygiene, detergent, and
pharmaceutical industries) are increasingly seeking to reduce
the costs associated with personnel and the travel of their
marketing agents across urban areas. Optimal spatial
distribution of marketers plays a vital role in minimizing
human resource waste, time, and expenses, while enhancing
the effectiveness of marketing activities. This study aims to
optimize the spatial allocation of marketing agents using
network analysis within a Geographic Information System
(GIS) framework. To achieve this, a GIS-based network
analysis method is proposed for clustering marketing territories
based on the number and geographic distribution of retail
outlets. The proposed method partitions retail locations into a
set of geographical clusters in which the number of outlets is as
evenly distributed as possible. Each cluster is then assigned to
a specific marketing agent. The implementation of this method
in District 6 of Tehran demonstrates that the resulting clusters
and marketing visit routes within each cluster are optimized,
with minimal boundary fragmentation—facilitating easier
recognition by marketers and reducing operational errors. In
other words, the proposed approach enables the formation of
marketing clusters with an equal number of retail outlets and
allows for the shortest possible intra-cluster visit routes.
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Extended Abstract

Introduction

In today's world, marketing is recognized as
one of the most important and prominent
factors in the success of organizations or
businesses. Marketing refers to
communicating with customers, analyzing
the market, designing advertising and sales
strategies, attracting the attention of the
audience, and creating an emotional
connection with them. The importance of
marketing is significant in various ways;
including business growth and
development, creating competition,
identifying customer needs and preferences,
and improving interaction and establishing
effective  communication  with  them.
Manufacturing and distribution companies
(such as food, cosmetics, detergents,
pharmaceuticals, etc.) are looking to reduce
human resources costs and marketing time.
Since marketers are the main link between
retailers and manufacturing and distribution
companies, proper management and control
of their performance will reduce
distribution costs and, as a result, customer
(retail)  satisfaction. Meanwhile, the
distribution of marketers in the region
depends on the location of the retailers, so
that there must be a balance between the
number of marketers and retailers. The
conventional method of  assigning
marketers to each region is to divide or
cluster the retailers based on geographical
areas and then assign each area to a
marketer. In the past, distribution
companies manually marked out territories
on large paper maps, but today, various
technologies have been developed that
facilitate the management of marketers in
providing services to customers and
increase their efficiency.

Today, location-based marketing methods,
utilizing concepts and tools based on
Geographic Information Systems (GIS),
have enabled the management, planning,
and implementation of optimal marketing
operations based on the geographic location
of consumers and retailers. GIS can be
considered as a computer-based
information system consisting of hardware,
software, people, data, methods, and
models that is used to collect and store
spatial and descriptive data, manage and
display data, query and answer questions,

process and analyze data, and generate
geographic information and display this
information. GIS is capable of integrating
various types of spatial data and related
descriptive data using analytical tools or
spatial reporting to produce useful
information to solve marketing problems.
This information can help planners,
decision makers, and managers of large and
small businesses in the areas of sales
territory allocation, geographic distribution
of marketers, etc. In other words, spatial
and descriptive data analysis related to the
main components of an urban business
system, including customers, competitors,
and markets, is performed with greater
accuracy, and owners and managers of
small and large businesses are able to
analyze and manage large volumes of
information such as geographic location,
customer addresses, range, and marketing
routes in an area.

Methodology

One type of marketing method is location-
based marketing. Location-based marketing
uses the concepts and technologies of
location information to manage, plan, and
execute optimal marketing operations based
on the geographic location of consumers.
Jelokhani et al. (2019) state that GIS, as a
powerful, popular, and cost-effective
location-based tool, can play an important
role in managing marketing activities such
as market segmentation and spatial
distribution of marketers. Accordingly,
marketers can classify their company's
market geographically based on various
criteria and then determine their target
market based on the strengths and
weaknesses of their products and services.
The first step is to prepare the main roads
and build the road network of the study
area. In this step, using the capabilities of
GIS network analysis, the road network has
been created. In order to cluster retail
locations and zone them, it is necessary to
extract micro-areas from the street network.
These micro-areas are the basis for creating
larger geographic areas (clusters) for
allocation to marketers. To determine the
number of retail outlets in micro-areas,
spatial connectivity is required. In other
words, this analysis identifies the retail



stores in each micro-area separately by
spatially overlapping retail locations with
micro-areas. Then, the center of gravity of
each micro-area is determined and the retail
stores within each micro-area are connected
to that point. In order to aggregate micro-
areas and extract larger geographic areas
based on the number of retail stores, a
regular grid of points was created. The
average distances of the points of this
network from the centers of gravity of the
micro-areas were calculated through spatial
allocation analysis, and based on this, and
considering the number of marketers
required, the center of the clusters was
determined. It should be noted that during
spatial allocation analysis, clusters are
optimized based on a specific threshold.
Ultimately, each micro-area is assigned to a
cluster, and each cluster is assigned to a
marketer.

Results and discussion

The micro-areas are grouped together to
form clusters based on the minimum
distance from the center. The algorithm
ends where the sum of these distances is the
minimum and the number of retail stores is
approximately equal. Clusters represent
geographic areas designated for marketers.
Retail stores within each cluster are then
assigned to a marketer. To quantitatively
evaluate the proposed algorithm, the
parameters of path lengths, standard
deviation of path lengths in clusters, cluster
compactness, and the number of fractures at
the cluster boundary were used. The paths
between points in each cluster were run and
calculated separately for each method. A
visual method was used to count the

number of fractures, so that firstly, the outer
clusters were not considered, and secondly,
whenever the angle change within the
cluster was more than 30 degrees, it was
counted as a fracture. Obviously, the
greater the number of clusters, the shorter
the path lengths will be.

Conclusion

The results demonstrated that the proposed
method outperforms existing approaches in
several key aspects, including minimizing
travel  distance, reducing  boundary
fragmentation and discontinuity, and
maximizing compactness. The reduced
fragmentation along boundaries leads to
improved accuracy in identifying and
delineating marketing area borders. It
should be noted, however, that this
algorithm was applied only to District 6 of
Tehran, and its performance may vary in
other districts or cities with different road

networks and urban structures.

Funding
There is no funding support.

Authors’ Contribution

Authors contributed equally to the conceptualization
and writing of the article. All of the authors approved
thecontent of the manuscript and agreed on all
aspects of the work declaration of competing interest
none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments

The authors would like to express their sincere
gratitude and appreciation to all scientific advisors
and contributors who participated in the research
process.



it U1 > (sl g3 dolia

Journal Homepage: jphgr.ut.ac.ir

2423-T736 3 Kaig S Lo

GIS 5tah 31 050! b gl 15 it 335 5 i
= I (B g Lo e ¢ ! low 055 dlg>

javad.koohpayma@ut.ac.ir :asbbly .yl (5 ol s ol bl 0uSisly (oLl i leMbl (clapiw g 5903l yiosia 09,5 —)
mrjelokhani@ut.ac.ir :asbbl, .l ¢ylyes ¢yl ol didlyaa 0uSiishy ( oldl e SleMbl (glbpiumms g 4933l yioxin 09,5  Jgiue ol g =Y

oS lis e
9 29350 Sled 4 (6 slylS g Cudbge ) we Jelge I (S obyliL e i’:
Oi 9 W GCS )d 00d L) & Cand (5 9 (55 D) 4 e Al e -
Ol JUs 4 (o 5 gl dmosiasd (il 5 (il glis Slge aile)
Sl @i A b o 53 355 Gbllik delgedy 5 Sludl g5y slaanie
5 aje 5 oloj Sl gy <8y o il 3 ) care LB LObL)lil A S
&3F Silwding pol> Siaoj jl Ban nleiee 2llik Glacalld d5ke (riomes :5:,/1,‘;,1
(GIS) olilys oMbl piums 45w (sl oo 5l osliul b lacslljl i YEo§/¥)e)
Gty o35y GIS a5 sladdow ) oslizal b opglite oy .l et
bl Cumdse g 3l ull  (LLLL Gids o slaodgize (sanades) ol &,
SrSe 2y e (slhidy by el sbal) oo e
Ol 93 o slig ies 3 3 45 (5ygbdy dmd pe 518 (ades) (oldlysn slaodgamee
Gl Soa bass gl L S e bl ply GBYIs lodgaze
& a3 e LS GRS e £ odilate )3 j5Sie By (sl @l b panass
hl> ades g 09 alge adgs o S35 )0 (LLIL Cojog slojrne g oadss
oS (slbd iy g ol paskis el o dien Bjye ) (Susd op yieS 5 ol
b bl sleaded fon Gl (ealoiiiny b9y a0 )ledy Dad 0 OL,I3L o32ve 5I5e )l
2 Bl 3 s oS U b usg 5 ol Glagdgens s BT
loi g ool )3 1) adgs A o b

slo yiogsy dolilad GIS s Jdos ookl b ol SKe x59 (gilwdigs (VP F) Lo jtazme ((SHl SBsls g dlg> dawosS Sliw!
V=YY (V) OV o Sl  sldlss
http://doi.org/10.22059/JHGR.2025.380361.1008720

o5 ozl ol )Lt Ao £ b6 oy ©


http://doi.org/10.22059/jhgr.2024.365711.1008635
file:///C:/Users/Mohammad/AppData/Roaming/Microsoft/Word/jhgr.ut.ac.ir
https://orcid.org/0000-0002-9311-6269
https://orcid.org/0000-0001-7448-7833

VEF laali oF 5ylows DY 595  Slunil 5Ll yia slo g} dolibad A

EPRH
sld bylSgcaws by bplojle cadbge ) diway o Sl Jelos (S plgsar 2LLL Gopel slod
gl gsh 5 Sl las il (Sl ol o it b LU )55 psto ¢ ik 90
51 2bylb cueal (Turk et al., 2014; Nordin & Ravald, 2023)cul bl b wlus] bLs,) sl o Ll
Olus g bl olelis «old) bl ((o)lbd drwg § Mb)y & Glo o dles | il angi BB eSS Cles

Holmlund et al., 2020; Murdy & Pike, ) cuily o,lsl layl b 550 bls)l (c)lby 9 Jolsd dguo g b yiiie
(2012

lodizin (tolS J15d 4 (o 5 gy dodiygd ¢ mblagy 5 ()] (i dlgo ibo) sy 5 a8 Sy
S ys g by ppesd o bls)l Lol paie labljl & obsljl g s UL oloj g Sl 59y
ol ol Jls 4 5 i sloase ials cage gl o Sles S8 5 uone oo 11 aitn (i5y 5 45
Lo 89,8035 Cumdge 4 diunly adlate )3 LI @jg 020 Glie (3 A3 Sals (Lo oBg)de3)3) byt
Loyl polaidl )3 pouye (o) 28l JL8 5 ba odgyed 3 g bl sl (e (Jold S b 45 (5 bty sl
039ax0 ya (ol g (oLl srodgie (bl b odg 8035 (ganddod b (spundl cadlaio jo 5>
Ui Suwd Oyaody Sy AelS claada (gg; 1) Wodgaote mjei (sCS wh asdS Ll CLYL SO @
b obyite 4l @l caa > bob)lil Copte & SlaBliaswy bl bas)glis ojgpel Lol 3,5
i3 o Gl ) ol (o3l 5 Jates

(GIS) (pldlyir CleMbl s 2 (siie Sl g udlio 1 s pSope b ygrealSe bk slagsbs) ol
g S pan il e ol p 1) ae @LL Slles lpl 5 hytely wopte I
ol I JSuise e Sguals (Sl plusw S plyieds plgion ) GIS cunl adlo wal 3 bn 29,303 5
(hrog 5 e glaodh (giluoydd 5 yslaer pslitear o5 Cudls laJus g lagdgy daosly il oliéle
Ml ol psled 5 pldhir CleMbl g g laosly Jlow g (S5l ol g (hawyy dmodls lales 9 o e
Sloslatwl b 1) ladye oy cbodly 5 SIS sbaodly jI alises glgil cuwl BB GIS 5,5 0 ))8 oolaiwlsyge
ks g5 bl Abs b gl 3 1) (esie Ml 5 3l (S el Sl b s Shbo el
Bblie (ganojox 3 1) Sess 9 Shi b)lgcws plpde 9 lpSeeal lijaely Sy Gl ol
kol izl bgye ooy 5 (e laosly oo Sod et amd (6)h 00 5 (LLIL Se @jg (9,8
Olpde 5 plole 5 3,50 pll VL € L lil 5 S, cspuie Jold (sped S g gl S
5 03900 el oyl ¢ gldl e Cumdge ABle SleMbl I ok o 238 S)f 5 oS sla)lS g
(Chaudnuri, 2018) 1S ey e o Ll atbaio S5 5 1y llil sl o

S sanS ulos el 1y cetiadlg 3l GIS o simd o Sl 638 sl g dlsoj 5 Saio lalllas
»S1.(Tzeng et al., 2002; Ringo, 2009; Lin & Zu, 2013; Chacon-Garcia, 2017) 53l o walyd (0
e 2ol 4 e ySgcnS d5e 3 GIS balpl x5 )4 Glinl) p» w85 ©j90 Cllls
@ (W) (SHls Sl g Glie laslyyy Sl 5 6yl S1he g olRig ) Jod 51 (M 95,5 (sl ) g
cnl > sl (Geofence) (oldl x> jlas porde (e Hpmemdig el Sl Jlol i dags 9 (S)b
sobatods ygomamSig e (gl Ko lils wloss GIS LLbw gl lzl o olilys jlas 5 eslizul L ¢ tng}



1 e 3l 4 B3l e 538 (8 3wintet | (55 gl g LowgosS

9 290 > ol 0udeald (g yad e 13 ol o g S bl iyt oler ol 5> Slas ialed
ot 5138 d sloys g sma ol ALl 53 GIS GHSd 5 S sl lowi J (WYR) K
slagbyy 9 LSS b 2llie Jdodsn o0 5 o )38 5l (oS 5 45 w3 LS 3805 ol gulls i
ookl b eSSl oo K0 obyliL a4 (VF)) oh)Sar g 0olj dlae 005 o 0b)lib due oo (2L)15L
g wwywd Gl Se oy ciluy; wasdby (SDI) SKe e cllup) p e SiS g Jae
@ pobs Giagh djleiee wald 1) jemem e L)L L bye sl g gsiie SISe 03b gl ()l
b candipe el GIS cla oo by 0 GIS (sla Judow 51 oolaiwl b ol il S xjei (g5lwdige
GIS aSeis (sl Julow 5 odlisial b canlllas ) )3 (WS (g 5 lipes) dizloi oo wblyd 1y digy (sisojo>
2 aedgBesp ol Cubge g ol bl GLLIL (Rdg cod glaodgie (slupend lp (B9
@onlS cloais bl Llihin b 5 palie dass, yobs adlas ol oaidl) adlas 350 dilaie
Sl Gl il 3:85 Jobos 5 plge CleMbl 4 o piod b joome— S0 ll3k hlei o 386 2Lk Clipios

D5 (0 Sy g SesS )l g dgme cuw g bl wal )3 ) Ao B9 B9 5 Sleas

S e

g paalis J (5xSope b e ole byl sl e glSe bk (b3l oty gl ) K
Bl e pelul p ae GLliL Slles (al g hpaaby wupte 4 Sl CleMb] lagg)glé
b= e i S plgsar Slgie GIS o5 WS oo gl (WRA) phlSen 5 Ssla 5l o (B S 8pme
&35 5 U892 Mk e Jed I ol slaclld Cojte 3 1) (sage SR 4oty yhe 5 Cgme el
gy |y 095 83 il Al e ilisee ola)lme 4 d2g5 b GLL,IL (bl ol les wals o LLIL SSe
295 Bun lil e 4 Slos 5 SV ganms glacins g g 4 a2 L ol e 5 0350 sAnab aldle
03903 L)1 GbyliL sl 1) P all,le sboadlie | JSiie sospie sl G (V4)) Beaumont .jl,.
cpl & (Processing) ijlay adlse LB 0 P ey lgisds Ll o GIS (sla)lisl &S ol diize ¢ (V JSK5)
5 by bl «giloe i (spglaan 2 1y ore Gl GIS wilie pl ulul 335 LSl Coz e
Silee @l bk S SNl Jiles

1. Geomarketing



VEF laali oF 5ylows DY 595  Slunil 5Ll yia slo g} dolibad Y.

(Beaumont, 1991) _b,liL a5,k onbe wg s Y JSud

o293 99,
sokateds Cuol odddbul plee &Sl GIS &S oo slacull 51 6,80y b asye opl )0 Cnl adllas
lnodgiome oy oyl ool pleo aSd 3l lnodgioxe ) zlyscin] 4 5L dapl (aiojen g (bgyd03,5 bla (canases
bl ol cpand sl il oo LLYLL & pawass cas (LQM?) FSyp el slodgiswe dbul (slue
ble Se Slbgwen b Judoo opl o leds .l \u.s&a Jlasl plosl 4 5l dodgioe 33y 50 o bg,80 5
S o s Sl o ol S5 4 |y 0390 3y 0 )0 39350 (sla Lgy803 3 dodgiste iy b b bg,800 5
sslatods 108 oo Juato abai ] 4y 03900 51y ym S5 )3 39250 (gl g )Bed S g (sl 03gdme oy o i
Ll ke aSus SO i ig,800 3 dlaws wlal p 5S35 oldlxs slaodgioe gl st 5 odgise )y meesd
duwle Y@KA vanass Jldos Gyl 5l edgaoe 3y J&5 SThe 4l opl ble Juolsd Sl 13,5 sl
28 Sl S5 4 p3Y 035 o e B S 50 lidyge SOl S 4y crgi g el cnl g S
03950 ) yb Cales )d 53,5 o dings pastie wliwl da G ell p ades (S anass oo pll b
lae 1) (oolaiiny v )ol gaadgs Jolye ¥ UK b o parass CLLL SO 4 adgs g adgs S @

A3 e i 5 Y S & gl

1. Spatial Join
2. Fishnet
3. Location-Allocation



\A e 03Ul U O, 150 (G 20595 (g 5lwdite | (S5l (B gl g lawogS

g bl Jolye T JSS

olate a0 Ll L] (& dmodgioms 52y S5 3550 (0 ¢shol prlan 51 o] sl (slaosgasee ju, (o cadllas 330 dilain pleo aSsi (il Y JSb
badys (gjluare (z 5 badss glzcl (& daodgio o) J&5 3510 &

Max-p ;80 13 gy Besb 5l Beiod dtne gy polo b (odleidiy 29y gols amlio g (b3l jslaied,
&S Caol G ganaby SuSS S Max-p i, -(Sylvester, 1857; de Berge et al., 2023)4,5,5 1,5



VEF laali oF 5ylows DY 595  Slunil 5Ll yia slo g} dolibad Y

@)lge > el (bgy cnl 25 e odlisl bl inogs o alad sla Shy (plol p o alosn ateg)S <l
S sl S 355 o dilsd Jlialsids gy 0 5 4 sl ols clalne ol s (Sad 5blis slog] G S
(V) ] Hlgiwl Jol dw o Max-p .ail ,&5 lie Cumes gl absd o a5 Nad lbdded (gldigSa (g 0
e 0390 Sy adgd ja U aidl Juale o 4 b algd o (19,0 bodgioe o) den (gl i pldd Ojglne
s sme o515 Mta) Jidy00 (Shg bl p oSl 2 )3 0l adgs s s Sen (V) S sl 1y Ll
55 k0,90 (Shag bl Sl bl gy (alad i ) o5 laadss b adl (San (o 5 1al)> o (bli
B 5 L laadgs Sl (3,8 Ay o5y MAXD gy ol 35505 D) o e 5T (1) szl el
loases sl Lol & cosl pla by S (o) ol SRS ke sl (e 5 ©pglore Cudgizms 93 (38)5
Al s ) (FKod (e g i3 )

5 oler b (e slaodly giluoslel I ey sadsl (a3l (1) il o5 Sygoar MAXP a5, wiysS)
Aden b laodgiome o)y jl SuplaS 258 (asedie B9 o0 JoSiS ©pslone a ile chadye sla Shg 5 laodgione
baasss 5l alyl acgeome Ko b 01 e ((30bal oty Ygous) laodgions o il (savaigs (V) eijgbne
Cgbre Lais b g (Glio puib)ly) (e jlne (bl jglne (sladiss iaiss qunds 5 pledl (V) 098 g
S5 3801 e e g pleol zigjloaias (F) 5 simd (il ) uil)ly b 255 o o b 5 plea] oaly (ol
s yglre yo5) (pl )d wawp 95 Clls i Sed & laddes &S (glaigSa b xSlis addes dlaxi U dgd 0
A S oly S Sl b edgaoea o) e pl 3 HQUEN & pgloxe Sl gl e iy by 4w
€S > e 5 53908 ¢ bl gty il e 4 sl gydad 3 aSlo oype S o dusd oyl sl S juie
@ g dagye jl (SSed Koy Mo g0 48,5 S5 )3 (Soluas Laly) | (6 mmy il b ol 3 8
iy yalme (Syge 3 e 039 oy 93 Sl ol )3 ROOK &gl clls g2 dalgs polome 1503 @ye i b
Laid oS cosl goslad )3 &) oppe C8 0955 dnd o Al ol Bl () Spde pe o b & Nade
oluon 1 65380 (ayy &y LS aS 20 oo edlatwl Sloj clls pl ST CS s (03908 g (8] O ygods LilgT o
b Queen clbs .S o caym olad daly 90 o Syde ad S ol p 1) Klues ROOK b .aily
bty S o iy S tio ol S L ) S L b (slaisly lpieas ) Soluen g Cal 5,515 250
(Anselin et al., 2023) >4 salss ROOK Lo ojliley Jils aiien QUEEN jlxe (wlol p Klues dlus
odgzwe 33y (S9d3 (wlol p asluer I olasy K &jgle cls pl 13 :(KNN) bsluos 5S35 el
(ol alols Ygoms) alols ol yr 039450 5y 30 lody 395 g0 iy eins S 2o (slojy0 (sloey
N oSl by dlwgy pé bl 3 jul (hg) ol 29de 485 a3 )3 polme 398 dluen (iS5 KL
odgaste 51, dlols bl 5 w3l adly 3939 Synie Loy b JU G &Sl ) Jaidw <l ol )3 D9y 0
g o 4B)S Hla5 )3 b Syluwen

Sbabyy bl Sl dhai pa (gl a5 J3I 53 ad edlil gl base )3 o S5 ganadss sl
B A 50 b R ey 298 (asule 2l e )3 (Soluod b 028 b 65 Ll luen (s il
3 tond g 3l Lame & US55 05 Lol bl 5l ol 3lass gl otnysSH oY slaadigs slas ¢ bl JS
ol oadodly lis dbgyye (slass



vy e O] b L 5L (S &2595 Silwaing | (SHW5 GFBgla g lewogS

u}bb ]a.m 5 o..\“ibl);l ﬁ,bn)@l ¥ JSV.M

axdlao 590 839050

55 ) ol oalaisle 355 53y 55 3 Yy &l g e oS e Bolie (icmany 3 (o i & eilaie
5 )b ST 5 Canl s wiee bl 5 (S 35 (oalamsl bl 1 adlate ol (VWA (bt puo sl
And o LS |y ln bgy803 5 Cuxdge g plre a5 cadlllas 3y90 adlate & JS5 15yl JLE o1 13 (gl o5jgel
Canbge Jols Waodly ol 505 (gygl@es GPS I odlitwl b addllae pl p3 o3liiwlsyge (cla igyded s (slaodly
Cabge 5 pleo 0250 5lger Sodly itn o Sgyde 3 oy Slasuie g (il o) 5 Job) S
2535)5 (55losle] GIS &S (slo oS (slyy e o 33 03,5

a9 8035 Cmbgo g adlllas 390 adlaie O JSWo

sl
Ol Bodgaoe 51y ge2S (gl 0 9 ¥ F ¥ laaded ol (558 L ) (ool pi ol sl 2l gl £ JSs
0o b Sy 3] dlols 0 dineS bl p Wodgione oy aed ododls ol S5 5 45 45g8 o md
M g op S Jolgh cul g &S 25de plod (ol )3 oyl imd oSS |y AdeS 5 00l grend
QL3 sl 0150 Sl slaodgazme Sl boadgs il ggbuo Lo Cgots 39350 sl sBgyhed >

1. Amar.org.ir



VEF laali oF 5ylows DY 595  Slunil 5Ll yia slo g} dolibad ve

2 Soxm i SO ke D9d e 0> parass Gl S adgs e I3 cla g Ben s Al s
la bg,803 35 obgr Jud 4 lojygpeds diiwd Obylib G cogng bl 55 o] J3b bl ¢ (6,18 039a5e adigs
03938l & 4295 b Co g e Cal (B g s 0)bgd (auads 4 (G5l () i b GKe obols 5l el

D9 j9)h (59,8005 b b oS L

[ 0 aiss ¥ adgs v s [N v <5 Y adigs
0 IS g clasgs F o Kb qslasgs Yo JSKb (slasgs Y il ) laasgs sl Golwl p (oalgitn w65 lya! s & JSui
g pledl dais S gty &S Cawl 03gd5t0 oy w2 (490 (bl a6 gy S5 ;3 oddedly iles dlael = dalllas 390 ddlaie (gly ((gladed
Slosesls Uisles



Yo e 3l 4 B3l e 538 (8 3wintet | (55 gl g LowgosS

o Sl ord (5)8 35 pl 3 mde LIS A a3 1) (Bg)803 )5 LBy yrwe cp polisS VS
A5 )3 pee £ g Cap I A (o0 CS > pun (b (9,803,593 [y o3l gt Cofug el sl LL)IL
ol odddumle ddgs o 51 )3 denge blE o Colue (p 5olieS ©)ygods s ¢l ply wConl oids ai8)§
SO ke Cunl diggy GAnalsS Bl poS Baddgd )3 oddime Sy (m SUB] d2ja Cul o
Sl e Job (392 plp 2)5 wialgd (b (239,800 )5 bl il ol aadgs 3 1) Sl cdlue oLL)I5L
S o S5 gl OLLI3L Gl (L8 (59Keal oy g oad (LLLL (o ) el 2

O adgh ¥ adgs Y A Y adigh ) A

D=dadg5 dawi (& 5 F=adss sl (o F=ades dlaw (o Y=ades dlaxi (W wlal p yas o 50lisS Y JSWS



VEF laali oF 5ylows DY 595  Slunil 5Ll yia slo g} dolibad vs

9y Cuglyl D9 oo odliinl (canadgd ¢l layl 31 bl& slas 5 baodgasme bl p ks a5 slags oSl 5
opl & dded S5 dxga cplply Gl wad JSG e pid o pb Cwl adess o plp ol g (58
JB S o g adgd o JB 350 G oordlBl Jolgd geome gy (53588 bl )3l odpid adly pSudp
> sy o 2950 Bgio ol w2l S kedy Cusl oAty adss ] (g0 slaedgaze )
2 090 ool g e Job olsl3 Cueal wiple Lol dl adgd pa o1 )3 blE (olud 5 (53,88 (o sk
A5 53 (93995 U j e s Sglume LB Dlass g (53585 ogMe cooloidiy )98l 53 095 cos 485 s
ol 08031> (L5 B 3y (2l yows (Bhate A JSU5 )3 457335 (0 i g odais S

05068 ol bslas g blE5 b o] (sl (ygo bolad IS5l ol B 50 A S
Yok &) a3 ol e Jsb o Canl oy it badgiions plon b (bbb (e s
s Sl g el Vodat g A dals | g 9 A da @ ) dba | (Spg0 pree bl SasS adien
oS (WIFY oS5yl oo (i) bl (0 yre cl s g0 Py 1 51 0l pomne 392 50l6S " S5y 900
A5 3 )k 93 blE B (A) J& 35 50 (e dsslone (il 3 105 g0 dalgd LG T 3 50 1 o jpe £g0000 il 93 ]
B oo plp 93 5l ddod LB (oo Lo ol g 12 &5 &85 lgien olul ol 29800 485
iy B9y > Ml bl (g yre slp YU d> S plgis s Sl oo ggemme (] g sal oS LB b J&8
052 29b pyerize (Y o loa) bli ST U 3550 5l Jolsh ggamme oS Wg oo il gligSay J&5 55150
Moges 9 ) Jodo 3 hboe LS w LI (o oo Job nlpl 28L 3108 gg0ome cnl 5l 0l B (0 yowe Jsbo
2 Bype Jobo ROOK 39y s (gladss dw cb iy Cusl oad alie badss (49,5 (sl yme Jobo A S
dibia > pleo Jislo o bl _SkSTy S5 > 4 Casl (Kae &5 ol gy 4sis §) olisS (ool oy
RV
bl& slaw july, J5h olael g baadgs olass N iloadl a1 & g ¥ oF ¥ slaadgs slass gl a6 S5 5o
odgizee 53y Cuwl dae FYY adllas 5yg0 ddlain 3 (Lgy800,5 blas S a0 o ol 1) laddes 51 1> sdigzdly



v e 03Ul U O, 150 (G 20595 (g 5lwdite | (S5l (B gl g lawogS

A IS o S jsblon Lol Cosl LSS o gy den 13 (635)5 ;3 keds 5 Sloadanls Lol plee sblé
bl Lis 1) bades (S LSy wlanlss b by 5l Sy > 5 039 Sl WolS b >g s Sed e ol
S plien badst den oty Ghay 5 L ol 01 a8 35 loaigd (S i, e o 15
losile 3

il glbad ©y90 53 g col Gladl )8 bawgs ol jpe pasds o]y bads wre olss 5l Ses (K
Sl > iy G J5B3HE lgigma & 4l dg2g 4 Gligen pljide Cujig > Cul (Ses
tlolid BB () & 85 (e laadsd jye claisSa b g andl Jlgld Cuenl 55 g e (e laadss
Ly slade oy yiaS oloiuin gy 5 b SsSls dlawi a8 aad o lis A S il aily (gyiaS (NSl g 009
Oead g 03)S Mg 1) ladded oy 500 uid (golpiuing gy 45T g o 0100 (0 ladded (S0 id dwslio by
Slo s 33 SO (53535 B (9 0588 ol 3> 35 | oibgd o (5958 (S 1 Bl
S o 6ol aibgs (9 0Ty 3l 5 S e (S |y a3

Queen Rook KNN, k=4 KNN, k=5 ey o)

N=2
(210,
211)




VEOF bl o bylows DY 593 ¢ silul 5Ll pia (b it dolibuad o

(83,
83,
84,
84,
87)

(ol basgs slus N g asgs o 50 55 bl sl sximd yLis cor Coomw 3 dlael) (canaigy (sl by pmlo b ool (cabddgs by, oy duwlio A JSW0

Job csloyiall 1 ool wioyoSIl (oS 2bj)) sl Wload byl g dlie oS ©jgots bashgy V Joi 5
1 oslitl lbadgs pe ) SiaSs S 5 lbadss 53,85 daadsd 3 byms Jsb jhes Lol db s
i iyled gly Sloddawle g Ial aAlllis Gysoa hgy o glp add o 0 bW o sl e
foglj e o5, Ll 605 48,5 5 1 Jgye sloasss Vol oS g psbar e oslil (gpmr iy ) o Skl
sk s dlaad axyp a5 Cunl oy b (hled (RS lgiedy 09y ax 0 Vel iy adgs edgize )
D92 Lblg oS 55 b ye Jobo A3

lajye (Suusid g ados laje Jsbo o Lol )3 3929 laddod )3 bojae Jobo (30 2V e (St
oS aaisgs (53,85 5 Gl 35 ojye )3 (Kius aaigs das G b iman b 25 e ol
laadss CubS 5 odd Jloks Ay Ginadsd wedd Lilidl |y badgs sl 5148 WS o ol ol ol M oo
sl 005 duglio e 5 (SauSs Vo S5 )3 bl oo inlS (55,5 5 b ppuns Jsbo cljye Siusis Ll ]
oy () Sy S 4 9 g0 yid i Bajye 53 (ShuSud ol AL il laddod Sl ax a5 5ba,
sl 03,5 Jas yiae By sl 4 Capmd Bl (g 3505 (SiuSs sl &8 iy b coadss Mg 5

0230058 Slo)lore ol yy ooty oS0l (55 Aunlio Y Jgoar

013 S5 cloadss aulio slojlre loadgs )3 oy Jsb g o)lad
oo | Jlre Blpol | Siuss I ¥ Y Y \ s iyl o
S3p2b | ops Job | lajpe boadgs
SYF/YOF a/ryy A YVIYAQ | ae/feY Y| ool gy
FESIAY \7ian Yy YY/\A+ | YVIAAY | YV/Y-F ¥
MAATAY Y o/A¥Y i) VEINNY | YY/YRQ | YY/ASY | Ye/EYA i
vav/\ov ¥/ee0 Y| AY/AVA | VE/YAA | V00 | SANY | YYIYes I
YY-NNY YIVEA T FENYY | ANy Y Queen
INSIAZY AR Y YE/ AL | YY/NS | YY/Aso e
FEY/0V0 A7ARS 0. VAISYE | VE/YVO | YE/EVD | YA/YAY i
\EATANYZ Y/0A+ OF | VO/YYA | VA/AAY | \Y/ARL | VA/VFA | YV/SAS 0
V-£l5+a Y/\AA i FOIVVY | 0-/VE- Y Rook
OFA/V-Y a/ayy £ YY/EY. | Ye/avY | FY/sY e
FO-/AFY VIV 12 YAIEVY | YY/NAY | YY/OYE | YRS i
TAA/Y VO F/0+A FY | VYN | V0/000 | VS/FA- | YA | YolA-o I
SEFINY ARVAYARY Yy YYIEYD | OY/YYE Y ¥=KNN
FYEINOY O/avA Y YEIYEN | YAIERY | YE/N Y e
FOY/-YY vy ¥ YeASY | YVAVA | YVAAY | VYYD i




ra e 030l L Ol Sl @538 3Lt | ()W sl  LongosS

FEY/A-5 £/ OO | VE/ALY | VALY | YA/LAA | SAIYYR | YE/VEY 0
FARTANE ARVAN ¢4 Y YAIYOY | OY/V-5 Y o=KNN
£ea/yav oIvYY \g YV/A%. | YA/AYD | YV/¥ay ¥
¥a5/s5s FiZal o8 VO/AQY | YVAAY | YVAYS | YV i
YASFOV AALYY OV | YE/ASY | NO/EY | VSIFA- | Ye[oe | YEAYE 0
DL&’)‘ 0 ;W" X
.. 60 — —
3 50 =
40
%, 30
2 L1 ] W HHH H
1 10 H
i [
] g2 |[s8%2g |[5%2g |[[3"¢2¢
G G G )
Slasgs ¥ Slasgs Y s ¥ slasgs 0

Ciliseo glaadgs Sax (gl badss jpe 5D (St dan dulie Yo SIS

@y md e ol |y Gl cloadiss S Lobol py bades (S5, 5 By Jsb oy dwglis V) S
D38 Jloyi b 53588 ggome (53,88 5 b jpe J5b lojon duglie 5 (ool

B B oo Job bwgio B osds Jloyi 53 i

60,000
50,000 :L
. "y
_%no,ooo o
3
30,000 N
S 3
120,000
410,000
0
n © X < W aN € X < un C X < un C X <
HhE 322 |HE 822 $ 822 $ 822
3 EzZZ 3 EzZZ 2%z 22 5 xczZzZ
;C‘ < < ;O < < ef < < of c <
9 9

soliian g,
oloidn b,

Galiseo (sladdgs dluwi wlul p badgs (53,58 g b yuus Job (o dslio )Y JSWS

clae bas gl oS cuwl (655008 1wl 1 Blzdl gy oo (ooloiiin b9y I gie sladdss I3 (ol s

s 3 b i (65508 Job s> bab) plo & Cus w5 Canl me sl Susl)lS Cy e g b lb o

by elpl sl odlulyyge o) s 3ySlas AL ABL a8 sue cpl dx je doxl )3 (Soid iy il
D) 55 (65568 Hlme Blyuil g 009 laddgd > (S0yud8 oy yine gl (ooleiuin



VEF laals oF b ylows DY b5  Slanil 5Ldl i sbo g} dolibad v

@bl Ol phas > 4Sd Jbod Jl gpSose b oLl Se @jy iledie oiagh cnl
clrads bl b AT L (eolpiuday by &5 dad o i Baind slaail cwl 433 H18 )y )50 (GIS)
dg2ge slagby) 4 Cund (6 3 Ses Cunl atdlys ( SS9 g paudie lajye by (Ken oSlite Sl
Ahgs (Sduid o> ol adls (18,8 i 0 b wad slb oSl awsl KNN  Queen Rook ,.la
2 il LiSa & 03,8 bl |y (alaaded dajye )3 (SasSS lise g o je jlne Slpodl ((ab)liL pene Jobo
cogo b Shoe opl Wladle w8 55 1) Coig o yms (o iolisS aSly wlod,S Lais 1) o obgyded,5 dlass
o ye s 3 ool cgllss Jlais] LinlS 5 dmodgios ololid 1 cdoge doclylil o )l e sl
D950

b Cumbge puis b a5 (ygboas tunl o] loyiyts bl g (s plbllan] wrdedly] ) dtuny SIS 503 ]
L dmalre Bt Cofpg slo s LS 5 3,5 295 badgs ol Cin il 0 (3l daig o s sl
Ay Copde 3 Jhe ()l sty deog g S laodls I 5pSop 9 CIS o Jdos (IS j5ba
P08 bl (Slles s 5 ploj iga Sl L ool ppeNl 5 ey LI bk Sl gy
2o e olad Jdow g slalpl g peme e (ab)lil slaay i 3l b Baisd ol sl 501y S0 gble
sl 03,5] pald (50 bl sl (ilodingg slp (52,8 g ol

8 5 4o
B (B9 03,5 bl 5l soluwe dluss 03900t 2 )3 &S ()0 4 Laades b g laodgions 4y (g aed Bblie mand
o gl bl g mjel Copde lp Y isy g mje eSS b 0 pre Pluw jI (SO sl asly
Jo 69y 2 by ool olel A sty adllas 3)90 adlate )3 (ab)lil (s e3ga0me (sl hg) So BaiT
e G S 5 5 on S e 4 madgine iy Sy o GisSey gl GIS oS
Ssrge Sla sy 4 o Sl oy o 05 oS ol ALl adgh b 53 Siusals (paS g (S2yd
b g (Swgnl (pyieS g iy (SSS (a8 wad (b Colus (ppieS Jed 5l i ol
Sl lrodgios jye mad 9 padets ) s sl 4 e bjpe ) (KSS (g 4ineS 3l 1) (53,88
2o Gl (Sae g Cunl ordl 2l Glieg o b ailaie (lp LS sl ol &7 35l oo LS LI 095 0
Sl 9o Sty 1 Bl 4zl _glie gults Mt glitie plas Uil 5 a5 sl oS layed b sl
65 Olye ot 1055 (slsba Bd ity cabls sy o) 93 3l 3 Laged K03 b 5 oo o
Jds & byl copre g JyuS ()b 1ol pbsl 1y obyeme g gibadbed Sllos bodgiowe j bla bl
olgied 01bMlg (slaedgizee I liee ST pimely lsisar g polel gl ol adlate b dgue
9 0395w & Sbjlil D95 b &S (glisSay dges odlaiiwl olyer GIS piwww S > (Geo-Fence) ,lélyes jlas

Jb o
ol 423155 Jlo pols 1 ]



AR e O b L 5L (e &0595 gilwaings | (SHl5 FBgle g lowosS

GiRg 5 33 B Nt o e
Sl e (i3 el laisy g Jalye pled )3 Bk g

P WY
0 Wlie gl Ll g (Siasi b alaly 53 xblio LT g 45 515 o oMl B iy

PG gy
9,5l waly plol 1) Ve cuasS (o)l S 4 JlaS ohaga il (6L b 4y Giagh cpl bl o &S gluSaen I Bainyg

&be
2 Mg W Gl 2Lyl g (owip (V¥ ) diome pade yolS g (oo (Slo) L yhenme ( S5 (SBogl
VA WY byl 5508 5 pple (ypmamNigpped) (S )lie (e (slaodls 1)y

doi: 10.22059/jhgr.2019.276755.1007868 .YAV=YFO (Y)OV o sl (sl iis (clo jivngfs . s s )8 g dnwss

b (6)Si0,5 dsttne 3blio (sdbdiny 5 (Suiw Cud )b ¢ ol (WVAF) cduows oduw a5, S0l S ¢ oo
=N (V¥R Sl (cldlzs slo ying s (hiol liwl 16350 adllas) oLélyas CleMbl yiuw I oolawl

doi: 10.22059/jhgr.2017.53734 A¥
2 e ygmaig e Sl Jloyl plus dawgi g (Sl (W) Lo jaeme (( SO (GB gl 5 cpallys (3line

doi:  Fee=OAY (Y (ol (cppdely cldlEs clo yingi (Geofence) olélgs jlas pogbe
10.22059/jurbangeo.2019.279842.1094

N AR YY) Ve gy Ddeiddi 508 5 pple 52y b ¥ dilate (gloyons oldg)8 Hoee (e

References

Anselin, L., Morrison, G., Li, A., & Acosta, K. (2023). Hands-on spatial data science with
R. https://spatialanalysis.github.io/handsonspatialdata/

Beaumont, J. R. (1991). GIS and market analysis. In D. J. Maguire, M. F. Goodchild, & D. W.
Rhind (Eds.), Geographical information systems: Principles and applications, 2, 139-151.
Longman.

Chacén-Garcia, J. (2017). Geomarketing techniques to locate retail companies in regulated
markets. Australasian Marketing Journal, 25(3), 185-193. https://doi.org/10.1016/j.ausmj.2017.06.002
Chaudhuri, S. (2018). Application of web-based geographical information system (GIS) in e-
business. In Digital marketing and consumer engagement: Concepts, methodologies, tools,

and applications (pp. 649-665). IGI Global. https://doi.org/10.4018/978-1-5225-5187-4.ch031

de Berg, M., Biabani, L., Monemizadeh, M., & Theocharous, L. (2023). Clustering in polygonal
domains. In 34th International Symposium on Algorithms and Computation (ISAAC
2023) (pp- 23:1-23:14). Schloss Dagstuhl-Leibniz-Zentrum fiir
Informatik. https://doi.org/10.4230/LIPIcs.ISAAC.2023.23

Habibpour, F., Feizizadeh, B., & Jabbari Zadeh, Y. (2020). Application of spatial and network
analysis in GIS for location-based marketing of chain stores in District 2 of Tabriz. Journal
of Geomatics Science and Technology, 10(3), 99-109. [In Persian]

Holmlund, M., Van Vaerenbergh, Y., Ciuchita, R., Ravald, A., Sarantopoulos, P., Ordenes, F.
V., & Zaki, M. (2020). Customer experience management in the age of big data analytics: A


https://spatialanalysis.github.io/handsonspatialdata/
https://doi.org/10.1016/j.ausmj.2017.06.002
https://doi.org/10.4018/978-1-5225-5187-4.ch031
https://doi.org/10.4230/LIPIcs.ISAAC.2023.23

VEOF bl o bylows DY 593 ¢ silul 5Ll pia (b it dolibuad -

strategic framework. Journal of Business Research, 116, 356—
365. https://doi.org/10.1016/j.jbusres.2020.01.022

Jalalkhani Niyarki, M. R., Mahmoudi Vanali, N., & Karimi Firouzjaei, M. (2019). Applications
of GIS in improving and developing urban business. Human Geography Research, 51(3),
765-781. https://doi.org/10.22059/jhgr.2019.276755.1007868 [IN Persian]

Jalalkhani Niyarki, M. R., Rahmani, M., & Kiavarz Moghadam, M. (2021). Investigating and
evaluating citizens' efforts in producing participatory (citizen-based) spatial data. Journal of
Geomatics Science and Technology, 11(1), 79-90. [In Persian]

Lin, X., & Zu, Y. (2013). Multi-criteria GIS-based procedure for coffee shop location
decision. International Journal of Hospitality Management, 34, 34—
43. https://doi.org/10.1016/j.ijhm.2013.02.001

Meysagh, N., & Jalalkhani Niyarki, M. R. (2019). Design and development of a citizen-based
advertising delivery system using the geofence concept. Journal of Urban Planning
Geography Research, 7(3), 581-600. https://doi.org/10.22059/jurbange.2019.279842.1094 [In Persian]

Murdy, S., & Pike, S. (2012). Perceptions of visitor relationship marketing opportunities by
destination marketers: An importance-performance analysis. Tourism Management, 33(5),
1281-1285. https://doi.org/10.1016/j.tourman.2011.10.007

Nordin, F., & Ravald, A. (2023). The making of marketing decisions in modern marketing
environments. Journal of Business Research, 162, 113872. nttps://doi.org/10.1016/j.jbusres.2023.113872

Ringo, L. G. (2009). Utilizing GIS-based site selection analysis for potential customer
segmentation and location suitability modeling to determine a suitable location to establish
a Dunn Bros Coffee franchise in the Twin Cities Metro, Minnesota [Master’s thesis, Saint
Mary’s University of Minnesotal].

Seydaee, S. A., & Hosseini, S. S. (2017). Evaluation, capacity assessment, and zoning of
potential tourism areas using Geographic Information Systems (Case study: Isfahan
Province). Human Geography Research, 49(1), 81-94. https:/doi.org/10.22059/jhgr.2017.53734 [In
Persian]

Sylvester, J. J. (1857). A question in the geometry of situation. Quarterly Journal of Pure and
Applied Mathematics, 1(1), 79-80.

Tiirk, T., Kitapci, O., & Dortyol, I. T. (2014). The usage of Geographical Information Systems
(GIS) in the marketing decision-making process: A case study for determining supermarket
locations. Procedia-Social and Behavioral Sciences, 148, 227—
235. https:/doi.org/10.1016/j.shspro.2014.07.036

Tzeng, G. H., Teng, M. H., Chen, J. J., & Opricovic, S. (2002). Multicriteria selection for a
restaurant location in Taipei. International Journal of Hospitality Management, 21(2), 171-
187. https://doi.org/10.1016/S0278-4319(02)00006-4


https://doi.org/10.1016/j.jbusres.2020.01.022
https://doi.org/10.22059/jhgr.2019.276755.1007868
https://doi.org/10.1016/j.ijhm.2013.02.001
https://doi.org/10.22059/jurbangeo.2019.279842.1094
https://doi.org/10.1016/j.tourman.2011.10.007
https://doi.org/10.1016/j.jbusres.2023.113872
https://doi.org/10.22059/jhgr.2017.53734
https://doi.org/10.1016/j.sbspro.2014.07.036
https://doi.org/10.1016/S0278-4319(02)00006-4

