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Recognize and Ranking Effective Factors on Pasargad Bank Location
Using MCDM and AHP and GIS in Iran (Case Study: Yasouj City)
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Abstract: The present study mainly aims to identify and rank the effective factors on the location of Pasargad
Bank through using multi-criteria decision making technicques in Yasouj City. In other words, it has been tried
to answer this question that which are the important criteria and sub-criteria for choosing the location of
Pasargad Bank’s branches? And what is the most appropriate place establish the branches in Yasouj City? In
this study, 10 people from the experts of Pasargad Banke as well as 270 people from the customers who have
deposit in this bank and they have used facilities were investigated. The required information was collected
through two questionnaires for experts and customers. The reliability of these two questionnaires was estimated
by using Cronbach’s Alpha formula. Data analysis was performed through ArcGIS, expert choice softwares.
The effective criteria and sub-criteria on the location of Pasargad bank were identified and ranked and the
potential places for building the new branches were specified. Finally, with regarding the limitation of banks’
budget we have chosen the suitable points from these potential points though using the mathematical model
of maximum coverage. The results show that the number of 58 thousands demands of the studied region with
maximum building of three branches in specified points in addition to one existed branch can be covered.

Key words: Location, Multi Criteria Decision Making (MCDM), Maximum Coverage Model MCLP), AHP, GIS,

Pasargad Bank

INTRODUCTION

The subject of cities development and sustainability
had been one of the most important discussions among
city thinkers and clear sighted in the recent years.
Establishment of any town element in a special
spatial-skeletal position from city level is a function of
principal and rules and special mechanism that if it being
observed, it will done for succeed and operational
efficient of that element in a certain place.

Location decisions are now a major part of
operations  research and  management science
(named location science). Facility location, location
science and location models are terms that can be used
instead. Facility location is a branch of operations
research related to locating or positioning at least a new
facility among several existing facilitie (Farahani et al.,
2010).

The first concerns managers of each institution are
appropriate conversion and optimization of existing
capital resources to the maximum possible income through
investments in appropriate background, time and place.
So, how and place to invest in today economic conditions
will be a complex and risky operation (Guneri et al.,
2006).

Facility location is a critical aspect of strategic
planning for a broad spectrum of public and private firms

the ramifications of siting facilities are broadly based
and long-lasting, impacting numerous operational and
logistical decisions. High costs associated with property
acquisition and facility construction make facility location
or relocation projects long-term investments. To make
such undertakings profitable, firms plan for new facilities
to remain in place and in operation for an extended time
period. Facilities which are located today are expected to
remain in operation for an extended time. Environmental
changes during the facility’s lifetime can drastically alter
the appeal of a particular site, turning today’s optimal
location into tomorrow's investment blunder. Determining
the best locations for new facilities is thus an important
strategic challenge. Development and acquisition of a
new facility is typically a costly, time-sensitive project.
Before a facility can be purchased or constructed, good
locations must be identified, appropriate facility capacity
specifications must be determined and large amounts of
capital must be allocated.

Facility location problems try to locate a number of
facilities in order to serve a pre-determined number of
demands. The purpose of Facility Location Problems
(FLP) is to assign a set of facilities to a collection of
demands (Didandeh et al., 2013).

The facility location problem addressed by the
OR/MS community involves siting a set of facilities
to serve a set of customer demands with the
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objective of minimizing total distance (or time or
cost) between customers and facilities (Melo et al.,
2009).

In general importance of the location study 1s just
about enough that these studies are carried out again
about active centers and in some cases lead to a change
1n the umit place.

The case of non-essential services like libraries,
nursing homes, kindergartens, parking lots, supermarkets,
banks, etc., that are planned to provide service to the
entire set of potential customers. It is clear that the nature
of these applications requires that service to users cannot
be interrupted m the remaimng planning horizon, once it
has been started. Nevertheless, budget constramts avoid
achieving complete coverage in one single period
(Albareda-Sambola et ai., 2009).

An extensively studied and widely used model in
location theory 1s the Maximal Covering Location
Problem (MCLP) (Moghadas and Kakhki, 2012). Facility
location problems have received a great deal of attention
from researchers, many of whom have chosen the MCLP
as the most useful facility location model both from
theoretical and practical pomts of view. The MCLP
introduced by Church and Velle (1974) and its extensions
have been applied both in public and private sectors
(Lee and Lee, 2012). MCLP is more realistic in the sense
that it incorporates a budgetary constraint to limit the
number of facilities to be built and it does not require all
the demand points to be covered Given a set of m
demand pomts and a set of n potential new facility
locations in the plane, find the location of p (<n) new
facilities such that the demands covered are maximized
(Moghadas and Kakhki, 2012). In the MCLP model,
customers are considered to be served or covered by the
facility if it 1s located within the specified distance. In
other words, decisions on the installation of the facility
are based only on the distance between the customer and
the facility. An MCLP of the private sector such as that
for locating bank branches is investigated by Pastor
(1994), Lee and Lee (2012).

The prospects of the integration of FEuropean
financial markets 1n 1992 have substantially affected the
competitive environment in the banking sector during the
last few years. Competition has become stiffer than ever
and therefore banks have been forced to develop
appropriate mechanisms in order to improve their
overall performance. Branch banks in particular are
obliged to set up and put into effect the necessary
decision support systems that will enable them to
allow for local conditions in plamming new locations,

evaluating performance and providing marketing support
to thewr geographically separate umits (Boufounou, 1995).

In an era that competition is govern on all economic
reigns, the importance of finding the night place for
economic activity is no secret, so that the select a place
for new firms, the cost of production and distribution of
goods or services 1s mimmal for potential customers. In
the meantime, the issue of location for firms that have
multiple branches are more sensitive because the problem
is more complex firms that financial institutions and banls
are mnclude these firms. The selection of appropriate and
optimization place for new branches can give more income
for bank. In the meantime, the munbers and place of
branches 1s so umportant because 1t 1s determination of
rate and availability facility to banking services, the
numbers of a bank or financial nstitution 1s more, more
regions are put in the range of branches attractiveness.

In the finding a place of competitive facilities while
facility place of each competitor has effect on the market
share rate of the other competitors, each firms try to select
best place for thewr facilities by considering their own
competitors” decision.

Being appropriate of a certain place for activity of a
service depends on factors that select and evaluate
during its location. In this regards, we can counter
various factors that are effective on location decisions
(Yang and Huei, 1997). When establishing a bank branch
or ATM are considered different factors: location, land
prices, the quality of the course, access to the poles and
the city centers, security, development projects and
ambient services (Yang and Huei, 1997, Adams, 1991).

Surely no paper can cover all aspects of facility
location. Those seeking a more general overview of
facility location research can refer to one of the many
published review articles or texts including Refs: Aikens
(1985), Daskin (1995), Francis et al. (1983), Krarup and
Pruzan (1979), Leonardi (1981), ReVelle et al (1970),
Francis et al. (1983) part I and II, Hale and Moberg
(2003), ReVelle and Fiselt (2003), Farahani et al. (2012),
ReVelle et al. (2008).

Some of the literature in which some well-known
multi attribute decision making such as ANP, AHP,
ELECTRE, MAUT, TOPSIS, SMAA are utilized for
solving siting problems. Sometimes Geographical
Information Systems (GIS) come to the help of location
problems (Farahani et al., 2010). Interested readers can
refer to these books to find out more about usual facility
location models Church and Murray (2009), Daskin (1995),
Drezner (1995), Drezner and Hamacher (2002), Francis and
White (1974), Francis ef al. (1992), Handler and
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Mirchandani (1979), Love et al. (1998), Nickel and Puerto
(2005), Mirchandani and Francis (1990) and Francis et al.
(1992).

Inapproprniate places of Pasargad bank branches
can be a serious problem, ahead of qualitative and
quantitative promotion of banking services and
ignoring it provide reduction of the performance of the
organization and staff and in a more general look, it may
be used to discontent citizens some irreparable harm. In
addition to the bank power, stakeholders of solve this
problem in the public and private sector, generally are
commumty and other residents of the province which
mentioned cases will double the need to address the issue
raised, means identifying suitable locations of Pasargad
bank branches in Kohgiluye and Boyer Ahmad by this
aim that identify the criteria and mathematical models for
optimization location of these branches in the city of
Yasouj by quantitative methods of research in operations
(approach combines the multi-criteria decision-making
methods and mathematical modeling).

Literature review: Lai and colleagues in an article entitled
study and implementation of fire sites planning based on
GIS and AHP noted locate fire stations by combining GIS
and AHP and concluded that the combination of the
above methods 13 very useful for locating urban and
simplifies the complex issues. Miliotis ez al. (2002) in
research on mapping and geographic mformation
systems and operations research to determine the number
of bank branches m order to cover the demand of a
particular geographical area and determine the appropriate
location specified number of branches 1s asub so  as
to give maximum coverage to demand sub-criteria.
In this study, at first, it has used from GIS to
determine demand distribution and it has obtained
possible places to establish branches and 1t has
calculated appropriate entrance for coverage model. In
fact, making maximum demand coverage is equal to
determine location status of branches in a way that it is
created most satisfaction for customers. Selection of
appropriate locations create this location that bank
allocate more share from potential customers to himself. It
was tested for Greece to evaluate the performance of its
model. Model results have admimstered based on a set of
estimated parameters like availability space, distance
between supply and demand pomts and has provided
their output.

Pastor (1994) 1s used from location allocation model
in a study to determine location banking units. Tn this
model, it 15 considered two objectives simultaneously
include: choose the best location and allocation of
potential customers to the banking units. The method
used involves three stages. First, it was designed a

network of banking units based on the location allocation
model based on maximum coverage of the benefits. In the
second stage, it has used from spatial interaction potential
customers to estimate the travel pattern. With this model
can determine the size of each banking activities in a way
that provides the greatest access for customers. In the
third stage non-linear programming model to provide a
final answer regarding the answer was considered in
recent models. Recent linear programming model produce
a little non-post answer that experts and managers could
select a subset according to accessible budgeting level as
a banking network by expert judgment.

MATERIALS AND METHODS

The purpose of this research is to find effective
factors and index in the positioning and increase the
bank’s customers. This research is to apply the findings
results for solving specific problems within organizations
and 1t 15 trying to answer a problem and the practical
problems that exist in the real world, therefore, this study
1s considered as an applied research m terms of purpose.
At first, we gather the necessary information to identify
the criteria and sub-criteria. In the present study data
were collected using the library method (population data
centers and health statistics 1394, library studies, essays,
thesis) and field studies (completed questionnaires and
picked coordinate branches of different banks in the city
of Yasow)). Two groups of experts (including 10 women)
and customers have deposited m Pasargad Bank branch
of Yasoyj (including 1000). A sample of experts in the
study has formed 270 people the entire population of
professionals and customers sample size according to
Cochran formula with a level of 5%. The necessary
information 1s obtained by providing two questionnaires
between the two communities on the theme of paired
comparisons of obtained criteria and sub-criteria. The
reliability of the questiommaire used for identifying factors
influencing the location of bank branches (35 of proposal)
have the appropriate reliability, Crombach’s alpha
coefficients higher than 0.7. They were studied after
reviewing the prelimmary results of the questionnaires,
the & criteria and 15 sub criteria for inventory experts
and five criteria and 20 sub-criteria for mamn index
questionnaire and effective for the analysis base of
customer at different stages. The aim of this questionnaire
is weight extraction criteria and sub-criteria through paired
comparisons. That fnally 1t 15 calculated m analyzed
expert choice software and their coefficients. We need a
set of data for each sub-criterion. Some data layers to
analyze in GIS Software has done by the municipality and
the Center for Health and it 1s used from Google Earth in
some places where it is not clear in this layer. This means
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that the coordinates of the location is record through
Google Earth device and then 1s used as layer in GIS. In
this study, it is used from four-level hierarchy to solve the
problem selection that includes the main purpose, main
criteria, sub-criteria and layers. So, the decision to place
here is formed from the set of location options (Land), a
set of criteria (the main target, the target component, etc.)
and their related weight. After preparing the layers 1s the
turn of the weight of the layers and their combinations.
The spots were identified for the establishment of
branches by GIS software and the construction of all
branches is not possible for the institution due to cost
constraints. Using MCLP mathematical models, we will be
able to identify best places through potential points
which are able to have maximum coverage to the
population of the study area. This software Lingo
(LINGO) 1s much simpler (Fig. 1).

Background research: Thunen (1875) developed the
general framework for the economic analysis of Location
Theory (Badri, 2007). He initiated thought about the
optimal location for agriculture, considering land and
transportation costs (Lee and Wilhelm, 2010). Of the early
theorists, Launhardt whose research appeared in 1885,
provided the most significant contributions (Badri, 2007).
Launhardt (1885) explained the differences m the location
of industry by variations in cost and demand factors at
alternative locations. He demonstrated the importance of
transportation costs. Weber developed a comprehensive
theory in 1909 for the location of manufacturing
activities (Weber, 1929; Tsard, 1956; Badri, 2007). We
define the best location which 1s usually called “Weber
optimum location” as the point that minimizes total
transportation cost. Weber location-production theory
is very simple and has a lot of assumptions which
are not likely to be true in the real world However, this
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theory is a basis for some theories such as “the Moses
location-production theory” which was developed by
Moses (1958) and McCann (2001). Isard (1956) attempted
to develop principles for a general theory of location
by combining the thoughts of earlier location theorists
(Lee and Wilhelm, 2010). Location theory gained renewed
interest in 1964 with a publication by Hakimi (1964) who
sought to locate switching centers in a communications
network and police stations in a highway system. To do
so, Hakimi considered the more general problem of
locating one or more facilities on a network so as to
minimize the total distance between customers and their
closest facility or to minimize the maximum such distance
(Daskin, 1995).

Then a lot of people in the 1980s and 1990s did
extensive research for the invention of models to location
and classification models.

Porter (2000), on the other hand, tries to incorporate
several factors into his model. This makes this model be
more mteresting and realistic.

RESULTS AND DISCUSSION

Data analysis: Our research method 1s carried out in four
phases. Based on the results of studies conducted by
Alhnbly m Jordan (Al-Hanbali, 2003), Miliotis and
colleagues in Greece (Miliotis ef al., 2002), Zhao and
colleagues m Australia (Zhao et af., 2004), Yang and
colleagues in China (Yang and Huei, 1997, Almossawi,
2001), Aldjany and colleagues in Saudi Arabia (Aldajani
and Alfares, 2009) in Tran and Pasargad Bank’s experts
can summary criteria and factors as Table 1-4 and it was
considered through fill out a questionnaire criteria for
site selection, the mutial selection criteria. At this
point, experts and customers through two questionnaires

6
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10\ &
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13 1t 9
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Fig. 1: Area study, Yasouyj
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Table 1: Questionnaire measures of experts

Category Standards
Population Income customers
Characteristics  The population density of the area

Cost Construction costs (purchase of land and construction)
or rentals to set up a branch
Access tourban  Close to parking; near to malls and shopping centers; near

facilities the hospital; near the hotel and restaurant; close to the
market; near the offices of the company

Cormpetition Close to rival bank branches
Close to his own bank branches

Flexibility Land for future development.
Earth near the facility (facility for development)

Traffic system  Close to downtown

Proximity to intersections and three squares and
main roads

Table 2: Measures of customer guestionnaire
Standards Sub-standards

Quality of Facilities

banking services Receive and payment
Deposit and savings accounts
Electronic Services

Extended warranty

Branches appearance
Discipline branches

The distribution of staff’
Getting organized and wear uniforms
Proximity to major roads
Near the petrol station

Close to work

Proximity to location

Building Beauty

Urban facilities

Reason of the Diversity and speed of service delivery
relationship with Lower fees, more profitable to deposit facility
the bank Having more branches

Monopoly in the provision of services
Quality area The stylish street where the building the banks

Convenient parking space existence near the branches
Regional security in bank margins

Table 3: Experts data

were collected with the following criteria. First of all we
describe  the research data obtamned from the
questionnaires will be discussed experts and customers.

It 1s time to mmplement Analytic Hierarchy Process.
The AHP (Analytic Hierarchy Process) was developed by
Saaty (1980) to determine the relative importance of a set
of altematives in a complex, unstructured and multi criteria
decision problem (Chen and Tsai, 2016). There are three
basic steps in using AHP the design of the hierarchy to
describe the decision problem; the prioritization of
various attributes in each level of the hierarchy by
pairwise comparisons and the integration of the pairwise
comparisons to develop the overall evaluation of these
alternatives (Partovi, 2001 ).

The first and second steps of the process have done
according to experts and Pasargad Bank customers’
questionnaire in this way that the index is of the same
criteria and sub-criteria decision options in the
questionnaires (Fig. 2 and 3).

Now, 1t’s tume to calculate the weights of the criteria
and sub-criteria by mformation obtained from experts and
customers questionnaire that the weighting and data
analysis are calculated in software Expert Choice Version
11.

Among the criteria measured with the competition
criteria by weight 0.353 rated and sub-criteria of proximity
to malls and shopping centers by weight 0.275 have the
first level of importance in criteria and sub-priority for the
experts. Inconsistency rate derived from measures 0.03
<0.1 calculated that the rate is appropriate incompatibility
(Table 5).

Sexuality Age (years) Duration (vears) Education

Male Female <40 >40 <14 14-24 14-35 Associate degree Bachelor MA
9 1 8 2 98 1 1 1 7 2
Table 4: Customer data

Sexuality Age (years) Education

Male Female 25-30 30-35 35-40 40-45 Diploma Associate degree Bachelor MA
171 99 90 117 9 54 27 36 171 36

Table 5: The final weight of sub experts

Standards Standards weight (A)  Sub-standards Sub-standards weight (B) Final weight (A)x(B)
Population characteristics 0.107 Custorners Income 0.667 0.071
The population density of the area 0.333 0.036
Exposure 0.049 Constitution cost (land purchase and building) 0.049 0.002
or rent for branches initiation
Access to urban loans 0.07 Close to parking 0.252 0.018
Close to malls and city centers 0.394 0.275
Close to hospital 0.039 0.003
Close to hotels and restaurants 0.098 0.007
Close to market 0.156 0.011
Close to offices and firms 0.061 0.004
Competition 0.353 Close to branches of competitor’s bank 0.353 0.125
Flexibility 0.169 Land existence for future development 0.667 0.113
Loans for development 0.333 0.057
Traffic system 0.253 Proximity to intersections and three squares 0.667 0.169

and main roads
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Table 6: Final weight of customers® sub-criteria

Standards Standards weight (A)  Sub-standards Sub-standards weight (B) Final weight (A)x(B)
The quality of 0.471 Loans 0.471 0.002
bank services Receive and payment. 0.268 0.127
Deposit and savings accounts 0.143 0.067
Electronic services 0.075 0.036
Guarantees 0.044 0.021
Building beauty 0.268 Branches appearance 0.513 0.138
Discipline branches 0.275 0.074
The distribution of staff 0.138 0.037
Getting organized and wear uniforms 0.074 0.02
Lrban loans 0.143 Proximity to major roads 0.513 0.073
Near the petrol station 0.275 0.04
Close to work 0.138 0.02
Proximity to location 0.074 0.011
Reason of relationship 0.075 Diversity and speed of service delivery 0.513 0.038
with bank Lower fees, more profitable to deposit facility 0.275 0.021
Having more branches 0.138 0.01
Monopoly in the provision of services 0.074 0.006
Regional quality 0.044 The stylish street where the building the banks 0.571 0.026
convenient parking space existence near the branches 0.286 0.013
Regional security in bank margins 0.143 0.006
Services quality standard by 0.471 weight and  Table7: The boundaries in terms of the criteria
[ 5 : : Privacy
t.;ub-crlter.la of branches appearance by 0.138 weights is Standard Compatible/incompatible (Metro)
in the first degree of importance among measured Income customers The more money, the location is desirable 500
standards m terms of customers. It has stated that The population The more population, the place is better 500
obtained inconsistence rate is calculated from standards Parking [Uis better to distance was less 1000
. . . Mall Tt is better to distance be less 500
0.01 <0.1 that has appropnate mconsistence rate (Table 6). Hospital Tt is better to distance be less 1000
In this stage, we provide data layers and allocate Hotel and restaurant Tt is better to distance be less 500
: : : Market It is better to distance be less 500
calculate(jl we.lghts to. each one gf .layers.. Locatlon. in Offices It s botter to distarice be less 00
geographical information system 15 including following Competitor bank It is better to distance be less 100
stages. Own bank It is better to distance be more. 500
: o : : Tand Tt is better to distance be less. 500
. Sta_ndards ar_e 1dent1f¥mg 1.1’1 terms of Ccfm_SlStenCy a_nd City center Tt is better to distance be less. 1000
in-consistency with bank in this stage and it is determine  Squares and crossroads It is better to distance be less. 500

an adytum for each standards. If standards 13 consistent
with banl, this means that it 18 better to be closer that
standard to bank and if this standard 1s in-consistence
with bank, this means that it 1s better to that standard be
far from bank, standards, customer income, population,
parking lots, malls and shopping centers, hospitals, hotels
and restaurants, market day, office, bank competitor, land,
downtown squares and intersections were consistent with
the bank among the criteria that means that it 1s better the
bank be closer. The only criterion incompatible with the
Pasargadae bank is its own branches that it is better to
mimmum distance between stations were 500 m msiders
(Table 7).

At this point you should be prepared layers
necessary of criteria. The layers are: ncome customers,
offices and compames, market days, hotels and
restaurants, hospitals, malls and shopping centers, public
parking, close ground facilities for the development of
land for development, downtown, squares and
crossroads, branches competitor, price land, population
density area (Fig. 4). At this stage, privacy must be
determined for each of the layers, according to the
boundaries specified above. Below is an example of this
layer (Fig. 5).

of three main roads

At this stage, layer must be aclieved on assembly
and final output. We have used from Boolean method that
18 very accurate and desirable in this thesis to locate
Pasargad Bank in the city of Yasouj. The work in this way
15 that in the third stage should any of the layers with
respect to privacy for which we defined the optimal value
of 1 and 0 or negative values as well. Fmally, all output
maps of the third stage will have two values 0 and 1 and
output map will be zero and one in this stage by
multiplying these maps in each other (Fig. 6).

At this point, we can delineate areas because in this
range, the result of software is geographic information
system and as well as to better display the desirable range
for locating Pasargad Banlk; we should transfer the output
layer to our satellite images.

At thus stage, we should intervene the results of
expert choice program and weight resulting m a final
location that should be selected in the selection locations.
By incorporating the analytic hierarchy process
(leading to weighted layer) and sub-criteria based on
expert planning horizon of Experts on the location of the
bank as well as bank customers in selecting mndicators
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Fig. 5: Final location map of Pasargad Bank on satellite images

that the better we will be able to choose the desired.
Suggested areas of the mentioned processes are 11
points. Due to the limited budget of the bank, it is better
to have one or more branches of the potential pomnts to be
selected. Atthis stage, we use from mathematical models
MIP. The purpose of this model is maximizing the total
demand have covered.

Tt has written the results of this study as
well as an approximate population of each area in Table 8
(table covers) and finally MCLP mathematical model and
solve our model using LINGO softwar (Table ). Max
27y +8y, +8y,+20y,+1 2v.+1 1y A1 5y A8y, + 7y 49y, 1 Oy, +
9y, subject to:
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Fig. 6 LINGO software

Table 8: Cover table

BBIN( 11);6BIN( Y2);@BIN{ ¥3) ;@BIN( ¥4);0BIN( Y5):@BIN( 18)
BBIN( Y12);8BIN( x1);@BIN( x2);@BIN( x3);0BIN{ =4);@BIN| x5)

{EEL

7lga

Hi8| |18 2 dejo] BREE BeE 1

N( 7):@BIN( ¥8);8BIN( Y0);EBIN( Y10);0BIN( Yi1):
;@BIN( x6);8BIN{ 7);8BIN{ 28) ;@BIN| x8);@BIN{ x10);@BIN{ x11);

Place regional Approximate population

branches demand 1 2 3 4 5 6 7 8 9 10 11 by a thousand

1 0 0 0 0 0 0 0 0 0 0 1 27

2 0 0 0 0 0 0 0 0 0 0 0 8

3 0 0 0 1 1 0 0 0 1 0 1 8

4 1 1 1 1 0 1 1 1 0 0 0 20

5 0 0 0 0 0 0 0 0 0 0 0 12

6 0 0 1 1 1 0 1 1 1 0 1 11

7 0 0 0 0 0 1 0 1 0 1 1 15

8 0 0 0 0 0 0 0 0 0 0 0 8

9 1 0 0 0 0 0 0 0 0 0 0 7

10 0 0 0 0 0 0 0 0 0 0 0 9

11 0 0 0 0 0 0 0 0 0 0 0 10

12 0 0 0 0 0 0 0 0 0 0 0 9
X, 2Y, Vi, Vs ¥e with a total of 39 thousand are covered
X 2, by the construction of the three branch locations.

X, X, +X, +x, 2y,

XX, P X, Xt Xt X, X2y,

Xt Xy t X X, +X, % X, 2V,

X +X, +X,+X, 2V,

X, 2y

X H, XX, TR P PR X X, X, =3
X, =1

Ky Ko Xgo Xy X5 %o X0 X0 X0, X €40, 1}

Yo Yoo ¥ar ¥ao Y5 Yoo Yo Yo Yoo Yoo Yo Y2 €10, 1}

Places x;, x,, %, were selected for the construction
branch among the potential sites for the construction
branch location with regard to 3 (p = 3). Places of

CONCLUSION

It has been used from one or two areas in which
science location mapping, and GIS operations research in
most studies but in this study, all three areas were
used to achieve a stronger research. To identify effective
measures in determining the location of branch locations,
the science of operations research in the use of
hierarchical analysis and model MCLP and GIS 15 used to
locate potential hotspots that the combination of these
three areas would strengthen the results. Banks then have
the competitive advantage that they can consolidate its
position mn the target market by delivering superior value.
The present study 1s an applied research location in the
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financial and credit institutions and can also be used to
decide to build a branch in the future. The followmng
locations were chosen for the establishment of branches
after entering data to model and solve it.

Selected locations:

*  Yasouj; comer three-way martyr of Beheshti Hospital

¢ Yasouj; the end of Northern Street of Sardar Jangal

¢ Yasouj; last open Jomhoory Street next to the Bank
Saderat Iran

With the construction of this branch are no longer
covered by 39 thousand will be studied by 19 thousand
demand covered by existing branch (branch built), a total
of 58 thousand demand in the region.
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