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ABSTRACT

Aim this research focous on study and explore customer behavior and the
relationships between sports good's consumers based on the results
obtained from data mining, using the gathered information, and identifying
profitable segments as the target market.

Methods The research method is quantitative and its purpose is practical
The target population of the study is online buyers of sports equipment After
determining the variables based on the literature and designing a
questionnaire derived from structural equation studies, and obtaining formal
and content validity, and after collecting and screening the responses, a total
of 300 samples were left for analysis based on rule of ten times For reliability,
validity, and data fit analysis, SPSS and Amos version 24 software were
used, and for data mining, Excel and Weka 3.9.6 software were utilized.
Results indicate that Big cities, especially the capital, can be considered as
ideal markets for the sale of sports equipment, and in preference among
customers, employed and single people can be considered more profitable
goals for marketers than unemployed or married people in the field of sports
equipment, and women pay more attention to quality in choosing sports
products than men, and men's priority in buying sports equipment is more
reliant on the aspect of entertainment.

Conclusion By combining the three factors of singles, employed, and High
income, a cluster can emerge that will yield the highest profitability for
sellers. In addition, attention will be paid to other gender characteristics of
the program, and this should be the focus of marketers and sellers.
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Extended Abstract

Consumers are essential to a market, as they give it meaning. Tynan and Drayton
(1987) note that customers have different needs, buying habits, resources,
situations, shopping experiences, locations, and views. Because of this diversity,
suppliers must categorize their customers and focus on the most profitable
groups to meet their needs effectively. Market segmentation is a strategy used to
gain a competitive advantage by concentrating on specific customer types. This
process involves designing products and services around the expected values,
economic and social factors, and demographic characteristics of these segments.
Kotler et al. (2018) categorize market customers into four main factors:
geographic, demographic, psychographic, and behavioral.

Pitts and Stotlar (2013) describe customer segmentation in the sports product
market as a six-step process: selecting a market, subdividing segments,
choosing segmentation variables, defining each segment, selecting target
markets, and developing marketing mix strategies. Segmentation variables may
include various dimensions like psychographic, demographic, behavioral,
geographic, and product benefits. Research by Goharpad et al. (2014) on
shampoo market segmentation identified 11 clusters based on consumer
perspectives. More clusters indicate increased complexity in recognizing needs,
so ideal segmentation seeks the fewest clusters while maximizing differentiation
between them. Guerra et al. (2012) showed that limiting clustering algorithms to
two or three clusters often yields accurate results.

Ajzen's studies on the Theory of Planned Behavior suggest that intentions behind
behaviors can be predicted based on attitudes, subjective norms, and perceived
control. He posits that consumer loyalty is linked to repeat purchases due to
satisfaction, measured through purchase repetition.

Dareni et al. (2017) found a significant relationship between mental image and
aspects of customer purchase value, including awareness and loyalty. The
research focuses on using real data to explore clustering strategies through the
EM algorithm.

Clustering is a machine learning method that groups similar data points together
while distinguishing different groups. This unsupervised learning technique helps
analyze statistical data and uncover valuable insights.The Likelihood
Maximization (EM) Algorithm was introduced by Hartley in 1958 but gained
popularity after being named by Dempster, Laird, and Rubin in 1977. It assigns a
probability to each sample, helping to identify how many clusters exist and how
many should be created.

To find the optimal number of clusters, cross-validation is conducted through
several steps, starting with setting the number of clusters to one and dividing the
training set into 10-folds. The logarithm of maximum similarity is calculated for
each fold. If it increases, the number of clusters is raised by one, and the process
repeats. A maximum of 10 iterations is done unless there are fewer than 10
samples, in which case the number of iterations matches the sample count. The
EM algorithm is significant in various fields like clustering, geology for anomaly
detection, bioinformatics for gene expression analysis, and natural language
processing for topic modeling. It aids in discovering hidden topics in large data
sets and analyzing trends. Kak (2017) describes the algorithm as facilitating good
estimates for missing data and forming both “hard” and “soft” clusters. This
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algorithm was chosen for a study focusing on understanding the behavior and
relationships between sporting goods and consumers, aiming to uncover hidden
connections.

The Similarity Maximization Algorithm, also known as the EM Algorithm, was first
introduced by Hartley in 1958 but gained popularity after being named by
Dempster, Laird, and Rubin in 1977. This algorithm assigns a probability to each
sample, indicating its likelihood of belonging to different clusters. It can determine
the number of clusters either through cross-validation or by presetting a number.
This study aims to apply clustering to understand customer behavior and the
relationship between consumers and sporting goods. The research is focused on
data mining to discover hidden connections rather than determining market
shares.

Methodology

The research is quantitative and descriptive, focusing on online customers of
sports equipment in the country. Data was gathered using library and field
methods. An electronic questionnaire was shared through social media, targeting
individuals who had purchased sports-related items, excluding clothing and
shoes. A minimum sample size of 300 was established based on research
guidelines, and 326 responses were collected, with 300 valid ones used for
analysis.

Seven varibles were measured using established questionnaires: Quality and
Enjoyment were assessed with Sanchez Fernandez and Bonillo scale, Attitude,
Subjective Norm, and Behavioral Control were measured using Ajzen’s scale,
The Loyalty index was based on Liu et al.'scale. All items changed to a five-point
Likert scale and received validity confirmation from experts. SPSS 24 and Excel
were utilized for analysis, AMOS 24 for confirmatory factor analysis, and Weka
version 3.9.6 for data mining calculations. The data mining process followed a
specific framework. To decide the number of clusters through cross-validation,
the following steps are taken: set the number of clusters to 1, randomly divide the
training set into 10 parts, use a specific calculation method, average the results,
and increase the cluster count if the averaged logarithm of maximum similarity
rises. Iterations are fixed at 10 unless the sample size is smaller than 10.

The EM algorithm is widely used in various fields such as machine learning,
geological sciences, bioinformatics, natural language processing, and financial
modeling. It aids in clustering, anomaly detection, image segmentation, and topic
modeling. The advantages of the algorithm include optimizing many variables at
once and accommodating missing data.

Finding

The Kaiser-Meyer-Olkin (KMO) test showed a result of 0.850, indicating good
sampling adequacy. The Bartlett’s test of sphericity had a p-value close to zero,
confirming the results' significance and validity. Additionally, all measures of
reliability, validity, and model fit were satisfactorily achieved, including the Fornell-
Larcker criterion and convergent-divergent validity, with all factor loadings of the
questionnaire items confirmed as valid. Veraibles quality and play were assessed
with Sanchez Fernandez and Bonillo scale, achieving a Cronbach’s alpha of
0.934. Attitude, Subjective Norm, and Behavioral Control were measured using
Ajzen’s scale, showing a Cronbach’s alpha of 0.86. The Loyalty index was based
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on Liu et al.'scale, with Cronbach's alpha ranging from 0.74 to 0.83 in previous
studies.

The amount of Omega McDonald’s index for varibles gained: Quality=0.834,
Enjoyment/ play=0.874, Attitudinal Loyalty=0.850, Behavioral Loyalty=0.856
Attitude=0.865, Subjective Mind Norm=0.877, Behavioral Control=0.812

Also these Demographic Information observed. Residence rate: 60% Tehran
province, 16% Alborz province, 24% other provinces.Gender rate: 44% male,
56% female.

Age Groups rate: under 18 years (3.8%), 18-25 years (20.3%), 26-35 years
(22.3%), 36—45 years (42%), above 46 years (6.7%). Marital Status rate: 81%
single, 19% married. Employment rate: 21.5% unemployed, 78.5% employed.
Education rate: 9% below diploma, 34% bachelor's, 46.7% master’'s, 10%
doctorate, 0.3% postdoc. Income rate: less than 3 million (16.3%), 4—8 million
(9.3%), 9-13 million (22.3%), 14-18 million (52%), more than 19 million
(0%).(1401/2023)

Result

The discussion highlights that a large portion of sports equipment buyers is found
in Tehran province, primarily due to several key factors. First, Tehran is the most
populated province and city in Iran, with many commuters from nearby Karaj
adding to its daily population. Second, traffic congestion leads many customers,
especially women, to prefer online shopping. Third, Tehran hosts major sports
institutions, generating more demand for sports goods. Additionally, it has the
highest number of sports stores in the country and a dense network of public
sports facilities. The abundance of clubs and fitness centers further emphasizes
Tehran’s role as a major sports hub.

From the analysis of consumer clusters, four main groups are identified. Cluster
1 consists of single, employed men who prioritize enjoyment and behavioral
loyalty in their purchasing. Their interest lies in products that offer excitement.
Cluster 2 is the largest, made up of single, employed women who value product
quality and customer service, making them a prime target for investment. Cluster
3 includes young single students who are less attractive for investment due to
their limited income. Cluster 4 consists of married, employed individuals who
show loyalty but may have less discretionary spending power due to family
responsibilities, though they could be a secondary market for children’s sports
goods.

Gender differences in consumer behavior were noted, with women prioritizing
quality in products and service, while men focus on enjoyment and recreational
aspects. Single individuals, regardless of gender, are seen as better investment
opportunities compared to married customers. Ultimately, Tehran and Karaj offer
the most promising market for sports equipment, driven by population density and
institutional resources. Single, employed individuals with higher incomes
represent the most profitable consumer segment, with a strong overlap of these
traits creating the ideal market for investment.In summary, the findings highlight
several key points regarding the market for sports equipment. Firstly, the capital
city is an excellent market for selling sports gear due to its large population and
potential customers. Secondly, women are more likely to purchase sports
equipment than men, as they enjoy shopping, while men tend to focus more on
having fun with the equipment. It's important to note that women prioritize product
quality over the service they receive in stores. Additionally, single individuals are
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better targets for sports equipment sales than married ones. A combination of
factors like being single, employed, and having a sufficient income creates an
ideal customer group for investment opportunities.

For practical suggestions, researchers and marketers should focus on specific
best-selling sports goods tailored to different sports disciplines. Furthermore,
sellers, manufacturers, and importers should concentrate on the production and
sale of sports equipment that caters to women's sports needs.
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