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ABSTRACT

Purpose: This study was the design of a fuzzy cognitive mapping model of factors
affecting personalized advertising in the sporting goods industry.

Methodology: The primary research method of this paper, the descriptive-
exploratory study, was semi-structured interviews with the informed and expert
individuals who were active in the intended domain of the study. Sampling was done
using snowhball sampling to select participants from among the Specialists in sports
marketing, sports brand, and sports industry and university professors in Sports
Management, Business Management, Technology management who had the
intended characteristics. After conducting 14 interviews and collecting data, the
obtained data were coded. After summarizing and theming the issues raised by the
experts, seven main indicators and 33 Sub-indices were obtained in personalized
advertisements in the sporting goods industry. Then, based on the knowledge of
experts, the relationships between concepts were drawn in the form of fuzzy cognition
maps. Excel, FCMapper, and FCM EXPERT software were used to draw fuzzy
cognitive maps and calculate the related indicators.

Findings: According to the table, customer relationship management is the most
affected by other factors. Also, the research results showed that Customer Knowledge
Management has the most significant impact on the factors of the ad personalization
model. Customer relationship management, Clustering customers, and Customer
Knowledge Management, respectively, have the highest degree of centrality; this
means that they have the most impact on the model.

Originality: In this study, we examined the development of a fuzzy cognitive
mapping model of factors affecting personalized advertising in the sporting goods
industry that has not been studied so far.
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1. Introduction

The Internet, social media, mobile applications, and other digital communication
technologies have become part of the billion people's daily lives. For example, the current
level of Internet use between adults is about 87% and closer to 100% for demographic
groups, such as adults with higher education and higher revenue (Ziyadin et al., 2019).
Social media promotion uses social systems, social systems, weblog promotion, and more.
It is the newest "buzz" in advertising. Social media promotion uses social systems, social
systems, weblog promotion, and more. It's the newest "buzz" in advertising (Sajid, 2016).
International corporations have distinguished Community Press Marketing as a potential
promotion system and used them with enhancements to expand their marketing via social
media promotion (Sajid, 2016). advertising is simply one way that consumers learn about
new products, as no one prefers to make poor choices when it comes to purchasing. Social
media provides many innovative options more than poor or just many choices (Evans,
1989). Advertising is an example of a simple way consumers know about new products;
thus, no one prefers to make poor choices when it comes to purchasing. Social media
enable many smart choices more than poor or just many choices (Evans, 1989). Sketching
a suitable advertising strategy is a challenging issue since (i) displaying too many ads, or
inappropriate ads will decline user experience and engagement, and on the other hand, (ii)
displaying bad ads will lessen the advertising revenue of the platforms. In real-world
platforms, ads are mostly displayed with commonly recommended items. Recommend
and advertising strategies are typically developed by various departments and optimized
by different techniques with different metrics (Feng et al., 2018). Online advertising is a
kind of advertising that leverages the internet to deliver promotional marketing messages
to consumers (Zhao et al., 2021).

Advertising is a key in the business model of many online services (O'Donnell &
Cramer, 2015). Advertisers try to personalize internet advertising because advertisers
tailor content to individual users (Jai et al., 2013). Internet advertising has become
increasingly personalized as advertisers tailor content to individual users (Zhu & Chang,
2016). Personalization aims to make ads more adapted for users and more efficient for
advertisers (O'Donnell & Cramer, 2015). Personalized advertisement seeks to cater to
each individual's specific interests and style (Zhu & Chang, 2016). Providing personalized
advertising has become one of the hottest trends in online retailing (Turban et al., 2010).
As consumers share a great deal of personal information on social network sites, marketers
can use this information to personalize their advertising messages on social network sites
to a great extent (De Keyzer et al., 2015). Personalization and contextualized targeting
aim to relevant advertising to individual users by adapting ads to user behavior, feature,
and user context. However, the relationship between users and personalized and
contextualized ads is complex (O'Donnell & Cramer, 2015). Ads can be adapted using
implicit user behavior (e.g. based on searches, link clicks, and dwell-time) and frank
feedback (e.g. likes, ratings). This can increase engagement and ad effectiveness (Yan et
al., 2009). For example, Meng et al., 2016 demonstrated that mobile ads delivered by
Google are heavily personalized based on user's interests and demographic information.
More than 57% of ad impressions for 41% of the users match user’s real fondness. More
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than 73% of ad impressions for 92% of users accordance with user’s demographic
information (Meng et al., 2016). Personalized advertising offers remarkable cost
efficiencies for marketers in compare of traditional mass media advertising as it allows
for the distribution of highly tailored commercial messages to individual consumers who
have been identified as permanent consumers (Kim et al., 2001).

Schumann et al. (2014) defined irrelevant advertising as boring and useless for users,
and consumers consider them unworthy of paying more attention. They argue that OPA
is a social exchange between consultants and their users. Social exchange theory
proposes that consumers estimate social interactions based on perceived cost and
rewards. This subjective estimation causes behaviors where people only take part in a
societal exchange when their expected return is greater than or at least compensated by,
the cost of participation (Schumann et al., 2014). Ur et al (2012) understood that
participants were more convenient with advertising based on behavioral tracking if they
knew and reliable the internet firm that allowed such ads. However, users are not always
informed of personalized advertising, and also they do not entirely perceive how such
personalization works (Ur et al., 2012). Zhu and Chang (2016), based on rational choice
theory and self-awareness theory, explored the role of relevance in personalized
advertisements and examined its impact on perceptions of privacy invasion, self-
awareness, and subsequent continuous use intentions of personalized advertising (Zhu
& Chang, 2016). Analysis of survey data from 386 online users found that although
privacy invasion perceptions are negatively related to constant use intentions, perceived
advertisement relevance mitigates consumers' privacy concerns.

Perceived relevance was also positively related to consumers' continuous use
intentions through the mediation of self-awareness (Zhu & Chang, 2016). VVesanen and
Raulas (2006) show how seeing personalization as a process helps marketers manage
and execute it more efficiently. A process view shows how the various phases of
personalization—customer interactions, analyses of customer data, customization based
on customer profiles, and targeting of marketing activities—are connected (Vesanen &
Raulas, 2006). The conclusions of investigations have shown that personalization is
associated with higher customer loyalty and satisfaction (Ball et al., 2006).

The commercialization of the sports industry has international economic and social
implications (Sarlab & Seyed Ameri, 2021). The sports industry is one of the essential
bases for economic development and social improvement, which has played an exciting
and crucial role in the sports economy and even the growth of the national economy. The
sports industry is the emergence of a modern human economy in the form of a new
industrial economy, which is the most diverse industry in the world of business, and
economically, as an essential factor of the regeneration of the national economy in many
countries (Hadian et al., 2020). Modern-day sport, and thus the sports industry itself,
should consist of activities aimed at promoting public welfare for each country (Savi¢ et
al., 2018). Sport has many functions: social, health, educational, entertainment,
recreational, economic, compatibility, integration, and defense (Stryczek, 2011). Sport is
an inseparable element of our daily life, and because of universality, people, social groups,
nations, and societies can communicate without considering their differences. Not only
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the sport's popularity but also its multidimensionality, some of the inherent attributes,
intense feelings, and the excellent efficiency of ads are surrounded (Konczak, 2021).

According to the World Federation of Sporting Goods Industries, China has
become the most extensive sporting goods production base by producing 70% of the
world’s sporting products. Sportswear and equipment take up 80% of China’s sports
industry in China. Recently, the successful holding of the Beijing Olympic Games and
Guangzhou, the Asian Games, has enormously rumble the speedy development of the
sporting goods industry (Ran & Zhang, 2011). Therefore, the sporting goods industry
has the necessary potential and capacity for commercial growth, and in the meantime,
advertising strategy is more significant in this field. Pihl (2006) emphasizes
cyberspace and e-commerce in the marketing and branding of sports goods in today's
world (Pihl, 2006). Considering the economic impact of personalized advertising in
today's world and the capacity of the sports industry, the need for this issue is essential.
So, the present study seeks to answer the question of what is the model of personalized
advertising in the sporting goods industry? And what are the influential factors for
this model? We hope the results of this research will help marketers and sports
managers in advertising and brand management.

2. Methodology

This study developed a fuzzy cognitive mapping model of factors affecting personalized
advertising in the sporting goods industry using qualitative method and grounded theory
based on Glaser’s approach and is based on fuzzy cognitive mapping approach. The
main research instrument of this pure, descriptive-exploratory study was semi-
structured interviews with the informed and expert individuals who were active in the
intended domain of the study. Sampling was done using snowball sampling to select
participants from among the Specialists in sports marketing, sports brand, and sports
industry and university professors in Sport Management, Business Management,
Technology management who had the intended characteristics. After conducting 14
interviews and collecting data, the obtained data were coded.

FCMs constitute a structured modeling technique used in complex systems
(Papageorgiou et al., 2009). Predictions on systems performance are made through a
semi-quantitative or semantic assessment of the relationships between concepts. An
FCM can be described as a qualitative model that portrays how a given system operates
(Ozesmi & Ozesmi, 2004). The qualitative model describes the system in terms of its
component variables and the causalities among these variables (Park & Kim, 1995). An
FCM is a directed network (i.e., diagraph) composed of nodes or concepts used to
describe system behavior and edges representing the causal links between ideas. Each
concept (node) has a state variable that varies from 0 to 1. It is associated with an
activation variable (i.e., {0} means no-activate and means activate). Each link has an
associated real number or weight variable from —1, 1, reflecting the relationship “what-
if” between concepts (Papageorgiou et al., 2009). An FCM connection matrix is
encoded from each FCM as deeply with the fitted connection weights. The main
elements of an FCM are nodes or concepts {C1, C2,..., Cn}; directed edges {C1C2,
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etc.} as a set of directed arcs that represent the relationship (positive or negative)
between concepts. Adjacency matrix (Ec = eij) as a matrix that contains the values of
each relationship (the values belong to the interval from —1, conversely correlated, and
1, directly correlated) and state vector A = (al, a2, ..., an). Where an is a real number
between 0 and 1, from which the categorical concept status is obtained: 1 activate or 0
no-activate (Papageorgiou et al., 2009). Cognitive maps are compounds of a large
number of variables (one per concept) that have many interconnections and feedback
cycles. The direction and numbers of relationships between variables produce three
concepts: transmitter concepts, receiver concepts, and ordinary concepts (Eden et al.,
1992; Harary & Norman, 1965). The type of variables in a map is important because it
shows the relationships among these variables and facilitates an understanding of its
structure. Graph theory indices provide a way to characterize FCM structures utilizing
three indices: outdegree, indegree, and the centrality index (Ozesmi & Ozesmi, 2004).

Once the stakeholder and expert group interviews were conducted, we obtained an
individual FCM from each participant. These individual cognitive maps were
augmented and additively superimposed (Kosko, 1986, 1993) to generate the aggregate
map. Several different methods to aggregate the individual maps (van Vliet et al., 2017)
have advantages and disadvantages. In this case, each personal map was combined to
generate a group or social map (Mouratiadou & Moran, 2007). For that, each individual
matrix was augmented and added, producing a single matrix that represents the FCM.
Then, the final aggregated FCM was obtained by normalizing each adjacency matrix
element according to the number of experts who supported it, k, and their decisional
weight, pi (Eq. (1))

Banini and Bearman (1998) :(1) Ec=Yi=1kpiEi/k Where k represents the number of
experts interviewed; pi is the decisional weight of the expert i, where Y i=1kpi=1; Ec is
the aggregated connection matrix, and Ei is the connection matrix written by the expert
i. The use of decisional weight pi for calculating each adjacency matrix element allows
a freedom degree for generating new scenarios under different social contexts. The
procedure for creating the FCMs are shown in Figure 1 (Rodriguez-Repiso et al., 2007).

Fuzzy Cognitive
Map (FCM)
construction steps
in
[ I I I 1
Data Data fuzzification: Degree of similarity Causality Graphical
acquisition Thresholds and between concepts evaluation Representation
grades of and polarity of the FMS
membership evaluation
¥ Results ¥ Results ¥ Results ¥ Results ¥ Results
IMs ‘ | FZMS ‘ ‘ SRMS | ‘ FMS | ‘ FCM }

Figure 1. Procedure for creating a targeted FCM (Rodriguez-Repiso et al., 2007).
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Excel, FCMapper and FCM EXPERT software were used to draw fuzzy cognitive
maps and calculate the related indicators.

3. Results

In the current study, the grounded theory based on Glaser’s approach has been used for
explaining the Process of sports development in Iran. The demographic data of the 14
experts interviewed in the current study are presented in Table 1.

Table 1. Demographic data of the interviewees.

Category Frequency Percentage of frequency
Gender Men 10 71.42%
Women 4 28.57%
Sport management 8 57.14%
Field of study Business Management 4 28.57%
Technology management 2 14.28%
Education PhD 12 85.72%
Masters 2 14.28%

By reviewing the totality of the interviews conducted during the analysis and review
of scientific sources, 33 concepts (sub-categories) and 7 Core categories were obtained.
Table 2 show Coding output for other main categories.

Table 2. Coding output for other main categories.

Core categories Concepts

Gain knowledge about the customer
Provide knowledge to the customer

Acquire knowledge from the customer

Clustering based on purchasing behavior (level, amount and sensitivity)
Clustering based on demographic characteristics
Clustering based on interest rate
Clustering based on Brand Preference
A comprehensive system for receiving customer information
customer-advertiser relations

customer reward and participation

Customer Knowledge
Management

Clustering customers

Customer relationship

management - - - -
g Analyzing customers buying behavior online
Meetings and Certifications
Advertising space
individual differences and attitudinal reactions
-, Engage the consumer mind
Psychology of Advertising 99

customer emotion and advertisement characteristics
Neuroscientific (hemodynamic activity, eye movements, psychometric
responses, etc.)

Convergence of advertising content with consumer needs

Convergence of advertising culture with customer culture
convergence of advertising Social convergence of advertising with the social level of customers
Economic convergence of advertising with the economic conditions of

customers
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Core categories Concepts

real-time advertising adjustment to the user

Context and product attributes for message customization
Create impactful content and distribute it to audience-aligned destinations.
Curiosity-inducing advertising
Celebrities or Champion Athletes in Advertisements
Use signs of nostalgia
use of humorous advertising

Visual attention

Informed Consent Statement
Based on obtaining permission

Transparency of privacy policies Transparency and customer awareness

Provide clear instructions
Guaranteed Preservation Privacy

cl
c2
c3
c4
c5
c6
c7

After the collection of interviews, the results were defuzzied and entered in the FCM
EXPERT software to draw the FCM and calculate the following:

Total number of components.

Total number of connections.

Indegree and Outdegree of each component.

Connections per component.

Type of component (driver, ordinary, receiver).

Centrality: an absolute value of either a) overall influence in the model (all +
and relationships indicated, for entire model (or b) influence of individual
concepts as indicated by positive (+) or negative (-) values placed on
connections between components; shows a) the total influence (positive and
negative) to be in the system or b) the conceptual weight/importance of
individual concepts (Kosko, 1986, 1993). The higher the value, the greater is
the importance of all concepts or the individual weight of a concept in the
overall modell.

C/N: number of connections divided by the number of variables (concepts).
Complexity: ratio of receiver variables to transmitter variables.

Density: connections number compared to all possible connections numbers
(Kokkinos et al., 2018).

The De-fuzzy matrix of the factors affecting the structured personal
advertisements is shown in Table 3.

Table 3. De-fuzzy matrix of experts' cognitive map.

cl c2 c3 c4 c5 c6 c7
O 0.240531 0.37923 0.398706 0.516737 0.444957 0.154399
0.180894 O 0.345666 0.113968 0.444176 0.522554 0.180236
0.346288 0.180706 O 0.246954 0.444636 0.516501 0.345796
0.509574 0.094023 0.345743 0 0.313014 0.509598 0.18031
0.51021 0.346061 0.247518 0.18102 O 0.444948 0.346037
0.510346 0.11471 0.313602 0.181151 0.445027 0 0.313235
0.574577 0.587607 0.463674 0.509328 0.444141 0.658887 o]
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To examine and analyze the causal map of experts, the similarity and distance
between the causal map of experts are examined using analytical tools. These analyses
determine whether there is a specific pattern on the similarity or difference between
maps and the feasibility of integrating causal maps of experts to extract integrated
cognitive mapping. QAP correlation method and distance ratio index are used to
measure the similarity and distance of nine expert maps (Rezaei Pandari, 2015).

Table 4 shows the calculated pairwise matrix for the cognitive map of the experts in
this study.

Table 4. Matrix paired distance matrix of cognitive experts.

Input dataset: similarityb (C:\Users\MEHDI\Desktop\FCM\testd\similarity6

Measure: Avg absolute difference

Mode: Matrices

Diagonal valid?: YES

Output dataset: similarity-Avg-M6 (C:\Users\MEHDI'\Desktop\FCM\test4\similarity-Avg-M6

1 2 3 4 5 6 7 8 9 1@
exprl expr2 expr3 exprd expr5 exprb expr7 exprd expr9 exprl

8
1 exprl 9 ©.197 ©.254 0.183 0.312 0.114 ©.218 ©.128 ©.243 8.161
2 exprl 8.197 8 8.217 8.317 9.283 0.198 0.367 0.265 @.179 0.242
3 expr3 0.254 8.217 8 8.276 8.312 ©.299 9.164 ©.227 ©.254 0.173
4 exprd 0.183 @.317 0.276 6 9.198 ©.223 0.171 ©.279 0.241 8.374
5 expr5 @.312 0.283 0.312 0.198 8 ©.389 ©.258 ©.311 @.325 0.343
6 exprb ©.114 8.198 ©.299 ©.223 8.389 0 9.234 ©.218 0.247 9.326
7 expr7 ©.218 8.367 6.164 0.171 8.258 0.234 @ 8.314 ©.385 8.217
8 exprB 0.128 8.265 0.227 0.279 8.311 0.218 8.314 8 8.229 8.173
9 expr9 ©.243 0.179 6.254 ©.241 8.325 ©.247 0.385 0.229 B 8.298
10 exprle .16l ©.242 ©.173 ©.374 0,343 ©.326 0.217 ©.173 0.298 8

18 rows, 18 columns, 1 levels.

In the next step, the QAP correlation coefficient matrix was calculated. The output
of this analysis is a square matrix (table) that shows the correlation of expert drawings
in pairs.
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Table 5. QAP correlation.
QAP Correlations

1 2 3 4 5 6 7 8 9 10
exprl expr2 expr3 exprd exprS expré expri7 expr8 expr9 exprl@

1 exprl 1.888 ©.351 ©.258 @.211 ©.395 ©.321 ©.278 0.491 0.359 0.217
2 expr2 8.351 1.86@ ©.334 ©.319 8.355 ©.191 0.463 0.229 0.167 0.361
3 expr3 8.258 0.334 1.800 ©.328 0.198 0.236 0.164 0.129 0.145 0.315
4 exprd @.211 ©.319 0.328 1.000 0.376 0.418 0.113 6.159 6.139 0.219
5 expr5 8.395 8.355 0.198 @.376 1.060 ©.108 ©.233 0.112 8.331 0.336
6 expr6 8.321 0.191 ©.236 @.418 ©.188 1.600 ©.273 0.293 0.118 0.187
7 expr7 8.278 0.463 0.164 @.113 0.233 0.273 1.000 0.237 0.427 0.381
8 expr8 0.491 0.229 0.129 @.159 0.112 ©.298 ©.237 1.000 0.274 0.265
9 exprd 8.359 0.167 0.145 @.139 8.331 ©.118 ©.427 0.274 1.000 0.183
10 exprl® ©.217 ©.361 @.315 ©.219 ©.336 ©.187 ©.381 0.265 ©.183 1.000
Table 6. P-Values/ QAP correlation.

QAP P-Values

1 2 3 4 5 = 7 3 9 1a

1 exprl ©.288 .28 ©.228 0.2 0.0 B.082 8.082 8.008 8.00a 8.008
2 expr2 ©.000 ©.000 ©.000 0.0 @.8e0 ©.0e0 @.060 @.06a 0.00a 0.008
3 expr3 ©.900 ©.902 ©.922 ©.022 @.082 2.08Q 2.002 @.008 2.00a 2.008
4 exprd ©.000 ©0.200 ©.202 ©2.2002 0.220 °.080 8.082 0.28a B.80a 2.008
5 expr5 ©.000 ©0.200 0.9208 0.822 @.022 @.0eQ @.000 @.00a @.00a 8,000
6 exprt ©.220 2.222 2.222 .02 2.022 2.022 2.002 2.002 2.002 2.008
7 expr7 ©.000 ©.200 ©.200 ©0.000 ©.9020 §.080 §.000 0.008 B.008 B.008
8 expr8 ©0.900 ©.922 ©.922 .02 @.082 2.0eQ 2.002 @.008 2.00e 2.008
9 expr9 0.000 .20 .22 0.2 9.0 0.080 2.0 0.008 0.80a 8.0e8
18 exprle ©.000 ©.900 .90 ©.800 @.0a0 @.080 @.080 @.00a 0.00a @.008
QAP statistics sawed as datafile QAP Correlation Results

Examination of the results related to correlation analysis (similarity data) and
distance ratio (difference data) between cognitive maps shows no significant
difference between them. Therefore, there is no obstacle to integrating the cognitive
maps of all experts in model development. Table 7 Showed Indicators of fuzzy
cognitive mapping method.

Table 7. Indicators of fuzzy cognitive mapping method.

Densit Total Nr. Total Nr. Nr. Nr. Nr. Ordina Nr. Regular
y Factors Connections Transmitter Receiver ' y Connections
0.77 7 42 0 0 7 42.0

Density shows how highly the factors are connected within the network. It was
calculated by dividing the number of counted connections (C) by the number of possible
connections between N factors. According to the results of Table 7, a density of 0.77
indicates that the system is highly complex. The density of a cognitive map D is an
index of connectivity. D =C /N (N — 1) or alternatively D = C/ N 2. This is known as
the density equation wherein C represents the number of connections possible between
N variables; if the number of connections possible between N variables can have a
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causal effect on themselves, then the minimum number of connections is N2
Transmitter variables are units whose od(vi) is positive, and their id(vi) is 0. Receiver
variables are units whose od(vi) is 0, and their id (vi) is positive. Other variables which
have both non-zero od (vi) and id (vi) are ordinary variables (mean). According to Table
4, the number of transmitters in the system is zero, and the receivers are zero in the
system. The results also showed that all model factors are of the type of ordinary
variables (Kandasamy & Smarandache, 2003).

The degree of output, the degree of input and the degree of centrality of each factor
are analyzed in FCMapper software. These results are shown in Table 8.

Table 8. The degree of input, the degree of output and the centrality of each factor.

Factors Outdegree  Indegree Centrality Rank
C1 Clustering customers 213 2.63 4.77 2
Cc2 Transparency of privacy policies 1.79 1.56 3.35 7
C3 Psychology of Advertising 2.08 2.10 4.18 5
C4 Visual attention 1.95 1.63 3.58 6
C5 convergence of advertising 2.08 261 4.68 4
C6  Customer relationship management 1.88 3.10 4.98 1
C7  Customer Knowledge Management 3.24 1.52 4.76 3

The structure of an FCM, apart from the number of variables and connections, can
best be analyzed by finding the following variables:

For a given FCM, the transmitter variables (forcing, giving, tails, independent) are
the receiver variables (ends, heads, dependent). These variables are defined by their
outdegree [od(vj)] and indegree [id(vj)]. Outdegree is the row sum of absolute values of
a variable in the adjacency matrix and shows the cumulative strengths of connections
(aij) exiting the variable (Kandasamy & Smarandache, 2003).

N
k=1

Indegree is the column sum of absolute values of a variable and shows the cumulative
strength of variables entering the unit.

N

id(v;) =Y a;.
k=1

The immediate domain is the summation of its in-degree (narrows) and outdegree
(out arrows), also called centrality. The contribution of a variable in a cognitive map
can be understood by calculating its centrality (c), whether it is a transmitter, receiver,
or ordinary variable. The centrality (c) of a variable is also called its total degree [td(vi)]
(Kandasamy & Smarandache, 2003).

¢ = td(vy) = od(v;) + id(v;).
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According to the table results, Customer relationship management is the most
affected by other factors. Also, the research results showed that Customer Knowledge
Management has the most significant impact on the factors of the ad personalization
model. As can be seen, Customer relationship management, Clustering customers, and
Customer Knowledge Management, respectively, have the highest degree of centrality.
The graphical representation of the inter-relationship between the nodes is given in the
form of a directed graph shown in Figure 2.

Figure 2. Cognitive mapping of factors affecting personalized advertising in the sporting goods industry.

4. Discussion and conclusion

This article was the development of a fuzzy cognitive mapping model of factors
affecting personalized advertising in the sporting goods industry using qualitative
method and grounded theory based on Glaser’s approach and is based on fuzzy
cognitive mapping approach. The main research instrument of this pure, descriptive-
exploratory study was semi-structured interviews with the informed and expert
individuals who were active in the intended domain of the study. The research results
showed that Customer relationship management is the most affected by other factors.
Also, the research results showed that Customer Knowledge Management has the most
significant impact on the factors of the ad personalization model. Customer relationship
management, Clustering customers, and Customer Knowledge Management,
respectively, have the highest degree of centrality; this means that they have the most
impact on the model.

In today’s fast-moving world of marketing, from product orientation to customer
orientation, the management of customer treatment can be seen as a key to achieving
revenue growth and profitability. Knowledge of customer behavior can help marketing
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managers re-evaluate their strategies with the customers and plan to improve and expand
their application of the most effective strategy (Hosseini & Shabani, 2015). Customer
segmentation is the process of dividing customers into groups with similar
characteristics or features. Customer behavior analysis and customer segmentation are
mainly based on customer demographic variables (Song et al., 2001). Clustering and
segmentation are two of the most critical marketing and customer-relationship
management technigues. They use customer-purchase transaction data to track buying
behavior and create strategic business initiatives (Rajagopal, 2011). Therefore, knowing
the customer information will help a lot in personalizing advertisements.

Also, Psychologists from many different specialties, particularly cognitive, media,
and social psychologists, have been interested in advertising from many points of view
(Furnham, 2019). In all advertising campaigns, essential decisions lead to failure or
success. In all of these decisions, psychologists do research advertising and present
their knowledge to make marketing more effective. They consider the following
factors Ad Features, Repetition, Price, and Channel. Directed is also essential. For
example, we must use the Internet or mobile phones for advertising if we want to
target teenagers. In addition, given their age, we can support their identity. This is the
most critical issue at this age. The integration of customer information and the science
of psychology is based on various components (mentioned) to formulate ads based on
customer tastes and interests.

Furthermore, compiling convergent advertising messages in different dimensions is
very important in personalizing advertisements. These dimensions include the
convergence of advertising content with consumer needs, the intersection of advertising
culture with customer culture, the social convergence of advertising with the social level
of customers, and the economic convergence of advertising with the economic
conditions of customers. In personalizing advertising, all aspects of an individual in
society are taken into account. Therefore, marketers must consider social, cultural, and
economic characteristics in the formulation of personalized advertisements related to
sporting goods.

Since a significant last of the budget is spent on advertisements that lack
effectiveness, essential elements should be investigated to increase ads' effectiveness
and avoid wasting expenditure (Keimasi & Khoshnevis, 2021). Visual advertising is
one of the most widely used methods in marketing that uses graphic elements to increase
brand awareness in the audience. The use of colors, the effect of direct gaze, the impact
of friendly communities, attention to the focal point, and the rule of a third of the points
that pay attention to them are effective in the success of visual advertising campaigns.
In this regard, the following can be used to personalize ads: curiosity-inducing
advertising, celebrities or champion Athlete in advertisements, use signs of nostalgia,
context, and product attributes for message customization, create impactful content, and
distribute it to audience-aligned destinations and use of humorous advertising.

Customer knowledge is a critical asset, and gathering, managing, and sharing
customer knowledge can be a valuable competitive activity for organizations (Garcia-
Murillo & Annabi, 2002). Customer knowledge can be broadly categorized as
knowledge for customers (i.e., knowledge provided to customers to satisfy their needs),
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knowledge about customers, and knowledge from customers, which is the knowledge
that customers possess that organizations can obtain by interacting with them
(Khodakarami & Chan, 2014). also, Customer relationship management (CRM)
systems are a group of information systems that enable organizations to contact
customers and collect, store and analyze customer data to provide a comprehensive view
of their customers. CRM systems mainly fall into three categories: operational systems
(used for automation and increased efficiency of CRM processes), analytical systems
(used for the analysis of customer data and knowledge), and collaborative systems (used
to manage and integrate communication channels and customer interaction touchpoints)
(Bose & Sugumaran, 2003; Geib et al., 2006).

It is well understood that such personalization is only possible if certain user
information (e.g. interests, demographic information) is available to the party that serves
advertisements. Thus privacy leakage is always a concern (Meng et al., 2016). On the
other hand, customers may find online personalization helpful because personalized
promotions cater to their preference—the value of personalization. On the other hand,
customers may feel uncomfortable and anxious when they learn of their unauthorized
personal information (van Vliet et al., 2017). Also, ad networks are responsible for
protecting users’ privacy (Meng et al., 2016). Baek and Morimoto (2012) research on
advertising avoidance identified two critical triggers for consumers' negative attitudes
toward personalized advertisements: (1) when the message is not well-targeted to their
needs and interests, and (2) when the message raises issues of privacy concern (Baek &
Morimoto, 2012).

Dynamic targeting and retargeting are the facets of personalized advertisements
where companies utilize users' browsing behavior to predict their interests and purchase
patterns to target them better. Relevance plays a key role here since lesser relevance or
uses to the user would often result in negative emotion towards the personalized ads (De
Keyzer et al., 2015). Hence, utilizing relevance and usefulness ensures that users are
hooked better and reduces the companies’ costs of customer search and acquisition.
Practically, we can replace personalization with bearing as any brand/product advertised
outside the interests and needs has meager chances of generating an intrinsic urge to
buy the product/brand. Our findings that the customer purchase intention positively
correlates to the relevance and usefulness metric of personalized advertisements on
social media are concurrent with several other studies.

As aresult, considering the importance of personalized advertising and realizing that
customers want to be meaningful even in advertising, suggestions are provided in this
regard. This type of advertising may be complex at first, but with a bit of creativity and
the right tools, it can be instilled in customers that your interests and desires are really
important and there is no need to change their minds. Using data analysis platforms can
provide accurate information about how the customer operates and make analyzing that
data more accessible. Data management platforms also contain platforms that inform
audiences and campaigns and help marketers manage them when needed. This
information may include age, family income, web browsing habits, shopping behavior,
location, a device used, and other details of users and can be categorized and
differentiated in various ways. Customer relationship has become one of the main pillars
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in personal advertising. To this end, choosing an accurate tool to create an optimized
connection with customers based on the data obtained is essential for success. Email
marketing platforms are one of the main digital marketing tools. If this email also looks
good enough to be personalized, you are more likely to respond to it. Finally, it should
be noted that personalized advertising is different from traditional advertising and seeks
to improve the customer experience. With the right strategy and the right tools for this
type of advertising, you will achieve a mutually enjoyable experience.

Disclosure statement and funding

The authors declare no potential conflicts of interest. The present study received no
financial support from any organization or institution.

References

Baek, T. H., & Morimoto, M. (2012). Stay Away From Me. Journal of Advertising, 41(1), 59-
76. https://doi.org/10.2753/JOA0091-3367410105

Ball, A. D., Coelho, P. S., & Vilares, M. J. (2006). Service personalization and loyalty. Journal
of Services Marketing, 20(6), 391 - 403. https://doi.org/10.1108/08876040610691284

Banini, G. A., & Bearman, R. A. (1998). Application of fuzzy cognitive maps to factors affecting
slurry rheology. International Journal of Mineral Processing, 52(4), 233-244. https://
doi.org/10.1016/S0301-7516(97)00071-9

Bose, R., & Sugumaran, V. (2003). Application of knowledge management technology in
customer relationship management. Knowledge and Process Management, 10(1), 3-17.
https://doi.org/10.1002/kpm.163

De Keyzer, F., Dens, N., & De Pelsmacker, P. (2015). Is this for me? How Consumers Respond
to Personalized Advertising on Social Network Sites. Journal of Interactive
Advertising, 15(2), 124-134. https://doi.org/10.1080/15252019.2015.1082450

Eden, C., Ackermann, F., & Cropper, S. (1992). The analysis of cause maps. Journal of Management
Studies, 29(3), 309-324. https://doi.org/10.1111/j.1467-6486.1992.tb00667.x

Evans, M. (1989). Consumer behaviour towards fashion. European Journal of Marketing, 23(7),
7-16. https://doi.org/10.1108/EUMO0000000000575

Feng, J., Li, H., Huang, M., Liu, S., Ou, W., Wang, Z., & Zhu, X. (2018, April 23-27). Learning
to collaborate: Multi-scenario ranking via multi-agent reinforcement learning.
Proceedings of the 2018 World Wide Web Conference, Lyon France. https://arxiv.org/
pdf/1809.06260.pdf

Furnham, A. (2019). Advertising: The contribution of applied cognitive psychology. Applied
Cognitive Psychology, 33(2), 168-175. https://doi.org/10.1002/acp.3458

Garcia-Murillo, M., & Annabi, H. (2002). Customer knowledge management. Journal of the
Operational Research Society, 53(8), 875-884. https://doi.org/10.1057/palgrave.jors.
2601365

Geib, M., Kolbe, L. M., & Brenner, W. (2006). CRM collaboration in financial services
networks: a multi-case analysis. Journal of Enterprise Information Management, 19(6),
591-607. https://doi.org/10.1108/17410390610708481

Hadian, H., Razavi, S. M. H., Boroumand, M. R., & Amirnejad, S. (2020). Strategies for
Developing Economy of Iran’s Sports Industry. Annals of Applied Sport Science, 8(4),
0-0. https://doi.org/10.29252/aassjournal.843



https://doi.org/10.2753/JOA0091-3367410105
https://doi.org/10.1108/08876040610691284
https://doi.org/10.1016/S0301-7516(97)00071-9
https://doi.org/10.1002/kpm.163
https://doi.org/10.1080/15252019.2015.1082450
https://doi.org/10.1111/j.1467-6486.1992.tb00667.x
https://doi.org/10.1108/EUM0000000000575
https://arxiv.org/pdf/1809.06260.pdf
https://arxiv.org/pdf/1809.06260.pdf
https://doi.org/10.1002/acp.3458
https://doi.org/10.1057/palgrave.jors.2601365
https://doi.org/10.1057/palgrave.jors.2601365
https://doi.org/10.1108/17410390610708481
https://doi.org/10.29252/aassjournal.843

227' Sports Business Journal Summer and Autumn 2021, Vol. 1, Issue 2, p. 213-230

Harary, F., & Norman, R. Z. (1965, January 1). Structural Models: An Introduction to the Theory
of Directed Graphs (1st ed.). John Wiley & Sons. https://www.amazon.com/Structural-
Models-Introduction-Theory-Directed/dp/047135130X

Hosseini, M., & Shabani, M. (2015). New approach to customer segmentation based on changes
in customer value. Journal of Marketing Analytics, 3(3), 110-121. https://doi.org/10.10
57/jma.2015.10

Jai, T.-M,, Burns, L. D., & King, N. J. (2013). The effect of behavioral tracking practices on
consumers’ shopping evaluations and repurchase intention toward trusted online retailers.
Computers in Human Behavior, 29(3), 901-909. https://doi.org/10.1016/j.chb.2012.12.021

Kandasamy, W. V., & Smarandache, F. (2003). Fuzzy cognitive maps and neutrosophic cognitive
maps. Infinite Study. https://arxiv.org/ftp/math/papers/0311/0311063.pdf

Keimasi, M., & Khoshnevis, M. (2021). Analyzing Customers' Behaviors with Approach of
Measuring Visual Attention of Users to Websites Banner Advertising. Consumer
Behavior Studies Journal, 8(1), 22-37. https://doi.org/10.34785/J018.2021.489

Khodakarami, F., & Chan, Y. E. (2014). Exploring the role of customer relationship management
(CRM) systems in customer knowledge creation. Information & Management, 51(1),
27-42. https://doi.org/10.1016/j.im.2013.09.001

Kim, J. W., Lee, B. H., Shaw, M. J., Chang, H.-L., & Nelson, M. (2001). Application of
Decision-Tree Induction Techniques to Personalized Advertisements on Internet
Storefronts. International Journal of Electronic Commerce, 5(3), 45-62. https://doi.org/
10.1080/10864415.2001.11044215

Kokkinos, K., Lakioti, E., Papageorgiou, E., Moustakas, K., & Karayannis, V. (2018). Fuzzy
cognitive map-based modeling of social acceptance to overcome uncertainties in
establishing waste biorefinery facilities. Frontiers in Energy Research, 6, 112. https://
doi.org/10.3389/fenrg.2018.00112

Konczak, J. (2021). Sports themes in advertising. Journal of Physical Education and Sport, 21,
1179-1184.

Kosko, B. (1986). Fuzzy cognitive maps. International Journal of Man-Machine Studies, 24(1),
65-75. https://doi.org/10.1016/S0020-7373(86)80040-2

Kosko, B. (1993). Adaptive inference in fuzzy knowledge networks. In D. Dubois, H. Prade, & R.
R. Yager (Eds.), Readings in Fuzzy Sets for Intelligent Systems (pp. 888-891). Morgan
Kaufmann. https://www.sciencedirect.com/science/article/pii/B9781483214504500936

Meng, W., Ding, R., Chung, S. P., Han, S., & Lee, W. (2016, February 16, 21-24). The Price of
Free: Privacy Leakage in Personalized Mobile In-Apps Ads. The Network and
Distributed System Security (NDSS), San Diego, CA, USA. https://wenke.gtisc.gatech.
edu/papers/ndss16_mobile ad.pdf

Mouratiadou, 1., & Moran, D. (2007). Mapping public participation in the Water Framework
Directive: A case study of the Pinios River Basin, Greece. Ecological Economics, 62(1),
66-76. https://doi.org/10.1016/j.ecolecon.2007.01.009

O'Donnell, K., & Cramer, H. (2015, May 18-22). People's perceptions of personalized ads.
Proceedings of the 24th International Conference on World Wide Web, Florence, Italy.
http://www2015.thewebconf.org/documents/proceedings/companion/p1293.pdf

Ozesmi, U., & Ozesmi, S. L. (2004). Ecological models based on people’s knowledge: a multi-
step fuzzy cognitive mapping approach. Ecological Modelling, 176(1), 43-64. https://
doi.org/10.1016/j.ecolmodel.2003.10.027

Papageorgiou, E. I., Markinos, A., & Gemptos, T. (2009). Application of fuzzy cognitive maps
for cotton yield management in precision farming. Expert Systems with Applications,
36(10), 12399-12413. https://doi.org/10.1016/j.eswa.2009.04.046



https://www.amazon.com/Structural-Models-Introduction-Theory-Directed/dp/047135130X
https://www.amazon.com/Structural-Models-Introduction-Theory-Directed/dp/047135130X
https://doi.org/10.1057/jma.2015.10
https://doi.org/10.1057/jma.2015.10
https://doi.org/10.1016/j.chb.2012.12.021
https://arxiv.org/ftp/math/papers/0311/0311063.pdf
https://doi.org/10.34785/J018.2021.489
https://doi.org/10.1016/j.im.2013.09.001
https://doi.org/10.1080/10864415.2001.11044215
https://doi.org/10.1080/10864415.2001.11044215
https://doi.org/10.3389/fenrg.2018.00112
https://doi.org/10.1016/S0020-7373(86)80040-2
https://www.sciencedirect.com/science/article/pii/B9781483214504500936
https://wenke.gtisc.gatech.edu/papers/ndss16_mobile_ad.pdf
https://wenke.gtisc.gatech.edu/papers/ndss16_mobile_ad.pdf
https://doi.org/10.1016/j.ecolecon.2007.01.009
http://www2015.thewebconf.org/documents/proceedings/companion/p1293.pdf
https://doi.org/10.1016/j.ecolmodel.2003.10.027
https://doi.org/10.1016/j.eswa.2009.04.046

Sarlab and Farid Fathi Design of Fuzzy Cognitive Mapping Model... I228

Park, K. S., & Kim, S. H. (1995). Fuzzy cognitive maps considering time relationships.
International Journal of Human-Computer Studies, 42(2), 157-168. https://doi.org/10.
1006/ijhc.1995.1007

Pihl, P. (2006). An Analysis of the Sports Equipment Industry and One of Its Leading Companies,
Head, NV [Master Thesis, Business Administration, Management, and Operations,
Liberty University]. Lynchburg, Virginia, United States. https://digitalcommons.
liberty.edu/cgi/viewcontent.cgi?article=1176&context=honors

Rajagopal, S. (2011). Customer data clustering using data mining technique. International Journal
of Database Management Systems, 3(4), 1-11. https://doi.org/10.5121/ijdms.2011.3401

Ran, F., & Zhang, X. (2011). Financial competitiveness evaluation on sporting goods listed
enterprises: A China study. African Journal of Business Management, 5(17), 7404-
7409. https://doi.org/10.5897/AJBM11.137

Rodriguez-Repiso, L., Setchi, R., & Salmeron, J. L. (2007). Modelling IT projects success:
Emerging methodologies reviewed. Technovation, 27(10), 582-594. https://doi.org/10.
1016/j.technovation.2006.12.006

Sajid, S. I. (2016). Social media and its role in marketing. Business and Economics Journal, 7(1).
https://doi.org/10.4172/2151-6219.1000203

Sarlab, R., & Seyed Ameri, M. (2021). The Effect of Exchange Rate Volatility on Trade Balance
Sports Sector in Selected Countries in the MENA. Sport Management Studies, 12(64),
17-32. https://doi.org/10.22089/smrj.2020.8573.2930

Savi¢, Z., Randelovié, N., Stojanovi¢, N., Stankovié, V., & Siljak, V. (2018). The sports industry
and achieving top sports results. Facta Universitatis, Series: Physical Education and
Sport, 15(3), 513-522. https://doi.org/10.22190/FUPES1703513S

Schumann, J. H., von Wangenheim, F., & Groene, N. (2014). Targeted online advertising: Using
reciprocity appeals to increase acceptance among users of free web services. Journal of
Marketing, 78(1), 59-75. https://doi.org/10.1509/jm.11.0316

Song, H. S., Kyeong Kim, J., & Kim, S. H. (2001). Mining the change of customer behavior in
an internet shopping mall. Expert Systems with Applications, 21(3), 157-168. https://
doi.org/10.1016/S0957-4174(01)00037-9

Stryczek, M. (2011). Aksjologia sportu. Katolicki Uniwersytet Lubelski Jana Pawta I1. Wydziat
Teologii. Katedra.

Turban, E., King, D., Lee, J. K., Liang, T. P., & Turban, D. (2010). Electronic Commerce 2010:
A Managerial Perspective. Prentice Hall. https://books.google.com/books?id=Qqg
RUPWAACAAJ

Ur, B., Leon, P. G., Cranor, L. F., Shay, R., & Wang, Y. (2012, July 11-13). Smart, useful, scary,
creepy: perceptions of online behavioral advertising. The eighth symposium on usable
privacy and security, Washington, United States. https://www.cylab.cmu.edu/ files/
pdfs/tech_reports/fCMUCyL ab12007.pdf

van Vliet, M., Floérke, M., Varela-Ortega, C., Cakmak, E., Khadra, R., Esteve, P., D’agostino,
D., Dudu, H., Bérlund, I., & Kok, K. (2017). FCMs as a common base for linking
participatory products and models. In Environmental modeling with stakeholders (pp.
145-169). Springer. https://publications.jrc.ec.europa.eu/repository/handle/JRC95999

Vesanen, J., & Raulas, M. (2006). Building bridges for personalization: A process model for
marketing. Journal of Interactive Marketing, 20(1), 5-20. https://doi.org/10.1002/dir.20052

Yan, J.,, Liu, N., Wang, G., Zhang, W., Jiang, Y., & Chen, Z. (2009, April 20-24). How much
can behavioral targeting help online advertising?. Proceedings of the 18th international
conference on World wide web, Madrid, Spain. https://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.215.1473&rep=rep1&type=pdf



https://doi.org/10.1006/ijhc.1995.1007
https://doi.org/10.1006/ijhc.1995.1007
https://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1176&context=honors
https://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1176&context=honors
https://doi.org/10.5121/ijdms.2011.3401
https://doi.org/10.5897/AJBM11.137
https://doi.org/10.1016/j.technovation.2006.12.006
https://doi.org/10.1016/j.technovation.2006.12.006
https://doi.org/10.4172/2151-6219.1000203
https://doi.org/10.22089/smrj.2020.8573.2930
https://doi.org/10.22190/FUPES1703513S
https://doi.org/10.1509/jm.11.0316
https://doi.org/10.1016/S0957-4174(01)00037-9
https://books.google.com/books?id=QgRuPwAACAAJ
https://books.google.com/books?id=QgRuPwAACAAJ
https://www.cylab.cmu.edu/_files/pdfs/tech_reports/CMUCyLab12007.pdf
https://www.cylab.cmu.edu/_files/pdfs/tech_reports/CMUCyLab12007.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC95999
https://doi.org/10.1002/dir.20052
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.215.1473&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.215.1473&rep=rep1&type=pdf

229' Sports Business Journal Summer and Autumn 2021, Vol. 1, Issue 2, p. 213-230

Zhao, X., Gu, C., Zhang, H., Yang, X., Liu, X., Liu, H., & Tang, J. (2021, February 2-9). Dear:
Deep reinforcement learning for online advertising impression in recommender systems.
The Thirty-Fifth AAAI Conference on Atrtificial Intelligence. https://www.semantic
scholar.org/paper/DEAR%3A-Deep-Reinforcement-L earning-for-Online-in-Zhao- Gu/9
4e91560da6e649c2d5eda9e989526697ee3e885

Zhu, Y .-Q., & Chang, J.-H. (2016). The key role of relevance in personalized advertisement:
Examining its impact on perceptions of privacy invasion, self-awareness, and
continuous use intentions. Computers in Human Behavior, 65, 442-447. https://doi.org/
10.1016/j.chb.2016.08.048

Ziyadin, S., Doszhan, R., Borodin, A., Omarova, A., & llyas, A. (2019). The role of social media
marketing in consumer behaviour. E3S Web of Conferences. https://www.e3s-conferences.
org/articles/e3sconf/pdf/2019/61/e3sconf itesel8 04022.pdf



https://www.semanticscholar.org/paper/DEAR%3A-Deep-Reinforcement-Learning-for-Online-in-Zhao-Gu/94e91560da6e649c2d5eda9e989526697ee3e885
https://www.semanticscholar.org/paper/DEAR%3A-Deep-Reinforcement-Learning-for-Online-in-Zhao-Gu/94e91560da6e649c2d5eda9e989526697ee3e885
https://www.semanticscholar.org/paper/DEAR%3A-Deep-Reinforcement-Learning-for-Online-in-Zhao-Gu/94e91560da6e649c2d5eda9e989526697ee3e885
https://doi.org/10.1016/j.chb.2016.08.048
https://doi.org/10.1016/j.chb.2016.08.048
https://www.e3s-conferences.org/articles/e3sconf/pdf/2019/61/e3sconf_itese18_04022.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2019/61/e3sconf_itese18_04022.pdf

k?h!?"";

SBJ

L1895 T8 dy SBJ:

https://sbj.alzahra.ac.ir/ s s

TITI o Y aads ) oys IFee ks (Sl
10.22051/SBJ.2022.39717.1025 M:A.M

29 o0 53l (ot Sl ) Yige Jolgs 538 SSUG (S Juro (39

<339 SLYE caio

Yoo e #) -
B 0 e T e 43

Ol dang ] cding )l olRils ¢ L3355 pole 0aSadls ¢ o) ,59 Ca e 09,5 ¢ Loliul

. . “ o w | A . - - o a. . e A - - Y
ul);l BT oKisls “s))9 551.‘:56.4.‘ oy cuSlisls ()9 S pde 05; ()9 e pde 6‘}"5‘)

0 j1guals’
bl

0l 6}L~“ (ead
P9 Sk

b gl sl

o £
SRR

VRN Y5 28l 4 & )6

VENV A S i &6

oS>

00 (s3laeand Sl 5e Julge 56 (SHLS (SAS Jue (s & sy nl 30R
e 955l 3,80, elol e 4l g (&S gl esliiul b (o859 YIS cais o
el 31 Bl (2SS 5 S0,

Jsb 05 g oT o3 L asdly il des amlas o BLasSh-heogs agh nl Ghol )1l 3Mg
o ol pBanses s obl gl (B AelS 5l eslaiul L (g pFdiges 0g Hlai 5590 059> (0
Cape glaans; jo oy wilul g (b)) Ceaio g (55,5 SN (B9 (2L plaate
S om o8 plosl ing Jla 590 sl Shs shls 45 6)5l8 Cupae (S )5L o e (5855
ol e Blegdge goges | L b (513505 delians 4 slaosls xlas VT sl
pily) a5 o gl e ik o LAl gy TY 5 ol asls ¥ lolid S by
S e B s oalie (o Laly, cohlicale uals Gulul gy s ol s 4y (2259
Sl abge slaald anilre 5 51 (LD Joo s Gln 0D s gl 2L
& eolazwl FCM EXPERT 4 FCMapper (Excel sle 3300 53

et 3o Jolge b 11 8B o it (6 e b Bl e el ol SB4EL
Slaaks (g5l szt Jaa Jalse 1y 53 it e (2018 S e oS 0l LS Guio s
O AYL SIS o a4 (6 e (RIS S ke g (ganadieS (b e s i b bLS g e ol
s Joe 59y 21y 3l ot Lol oS el (e oyl s Sy e a2

» A Jelse 36 (s SBIS Jae (a5 & adlhs cnl 5o 3ailie HUCHT o CILof
Ol 695 2 ladllas (356 a5 b gy (23555 GV Corio o 0ud (g3l pased Slils

RGO PR rn'.?dl

@ rsarlab@urmia.acir Y yw a8y 1 ghowd odcum g b poled


https://sbj.alzahra.ac.ir/
https://sbj.alzahra.ac.ir/article_6267.html?lang=fa
https://orcid.org/0000-0003-2321-8304
https://orcid.org/0000-0001-8215-8829

