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Abstract

The present study is practical as it introduces a novel method for predicting customer lifetime value
and applies it to enhance the profitability of sports organizations. In terms of data collection method,
it employs a field research approach. In this research, the lifetime value of customers in sports clubs
has been calculated and predicted using the GMDH artificial neural network. In the qualitative
section, the sample size of 18 experts (comprising university professors and sports managers) was
determined using a purposive non-random method. These experts had expertise in relevant fields to
the subject, and direct interviews or open-ended questionnaires were conducted with them. To achieve
saturation, the field study continued until no new evidence or components were obtained from the
data. Subsequently, the factors were analyzed, and the research tool was developed. The overall
reliability of the questionnaire was calculated to be 0.85. In the quantitative part of the study, the
statistical population comprises 413 male and female athletes who have at least 6 months of sports
activity and are members of sports clubs located in the western and northwestern provinces of the
country (i.e., Zanjan, Kurdistan, West and East Azarbaijan, Kermanshah and Ardabil). The study
utilized cluster sampling due to the dispersed and diverse nature of the target population. For data
analysis, demographic information, sports history, and 33 independent variables were input into the
network. The findings indicated that using this method allows predicting customer lifetime value with
an accuracy exceeding 95%. Furthermore, the presence of sports infrastructure, financial support
from clubs, societal well-being, effectiveness of sports services, intelligent sports management, and
the skill of the coach were identified as factors with a significant impact on increasing customer
lifetime value.
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Extended Abstract

Background and Purpose

In today's hyper-competitive environment, managers are distinguished by their ability to create and
sustain valuable relationships with customers, rather than solely focusing on economic goals (1).
Organizations that foster a culture centered around customer value across all their operations
demonstrate superior business performance. Today, social institutions have a primary responsibility
to establish optimal, value-creating conditions in delivering top-tier services within the sports industry
(2). Modern management of sports organizations constantly grapples with how to deliver faster, less
expensive, and higher quality services to meet customer needs. As customers increasingly become
aware of the value they receive, satisfying them becomes more challenging (3). The primary objective
of this research is to propose a solution for predicting customer lifetime value using the GMDH
artificial neural network.

Materials and Methods

The present study is practical as it offers a method for calculating and predicting customer lifetime
value, with applications in segmenting and enhancing the profitability of sports organizations. It is
classified as applied research in terms of purpose, and field research in terms of data collection
method. In the qualitative section, 18 experts (comprising university professors and sports managers)
were identified using a purposive non-random method (snowball sampling). Interviews were
conducted directly with them, or an open-ended questionnaire was used. To achieve saturation, the
field study continued until no new evidence or components emerged from the data. Then the factors
were analyzed and ultimately, the research tool was developed. In the quantitative part, the statistical
population of the present study includes 413 male and female athletes who have at least 6 months of
sports experience and are members of sports clubs located in the western and northwestern provinces
of the country (Zanjan, Kurdistan, Kermanshah, West Azarbaijan, East Azarbaijan and Ardabil). Due
to the widespread and diverse nature of the target population, the sample size was determined using
the cluster sampling method. Subsequently, the collected information was utilized to predict customer
lifetime value using the Group Method of Data Handling (GMDH) within the MATLAB software
environment. The input and output files for the neural network were prepared using the information
obtained from the questionnaire. Thus, according to the equation used in the research, the
demographic information of the study sample was used as input and the history of sports activity
served as the output of the equation. The overarching concept is to determine whether there exists a
relationship, based on the input parameters of the research, that specifies whether the activity history
of athletes adheres to these parameters. To achieve this, neural network analysis using the Group
Method of Data Handling was conducted, categorizing codes into several classes.

Findings

After classifying the primary data and coding the neural network by running the codes, the results of
the GMDH neural network were interpreted through linear regression. In this research, a neural
network with 4 layers and 15 neurons per layer was implemented. At each layer, the least squared
error decreased, and in the final stage of implementation, the lowest error reached 0.8136. This error
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value is considered acceptable and does not exceed the expected threshold. Also, upon examining and
evaluating the training data, it is observed that the modeled values closely approximate the
independent output values with significant overlap. The error trend across the entire neural network
training data has also exhibited a normal pattern. Following an analysis of the data graph and error
rates in both the training and evaluation phases, the linear regression graph was examined in three
modes. In this section, it was observed that the best approximation in the training data section is
R=0.67096 and in the evaluation and test data section the value is R=0.65373 and in the entire model,
the value is R=0.66758.

Discussion & Conclusion

Since calculating and predicting customer lifetime value is crucial for customer segmentation,
marketing strategies, and resource allocation in any organization, this research leverages GMDH
neural network technology to forecast future customer lifetimes effectively. Characteristics that
exhibit little or predictable changes over time, or remain unchanged (such as demographic
characteristics), are emphasized. This emphasis assists managers in making decisions and formulating
strategies within sports clubs. According to the research findings, the variables influencing customer
lifetime value in the neural network regression model are ranked as follows: gender (weight: 0.794),
sports infrastructure (weight: 0.632), age (weight: 0.293), education (weight: 0.165), support and
financial backing (weight: 0.123), public welfare (weight: 0.116), service effectiveness (weight:
0.080), sports management (weight: 0.079), intelligent management style (weight: 0.064), and coach's
skill (weight: 0.059). These factors were identified as having the greatest impact on determining
customer lifetime value. Furthermore, the results demonstrated that using this method enables
predicting customer lifetime value with an accuracy exceeding 95%. Additionally, factors such as the
presence of sports infrastructure, financial support from clubs, societal well-being, effectiveness of
sports services, intelligent sports management, and coach's skill were identified as significantly
increasing customer lifetime value.
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Table 2- Convergent validity, divergent validity, reliability and correlation of questionnaire factors
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Command Window

Training GMDH:

Layer 1: Neurons = 15, Min Error = 0.90255
Layer 2: Neurons = 15, Min Error = 0.82543
Layer 3: Neurons = 15, Min Error = 0.82053
Layer 4: Neurons = 1, Min Error = 0.8136

Type "gmdh.Layers" to see the layers' info.
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Figure 2- Linear regression results of GMDH neural network
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Figure 3- Model fitting the tested data
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Figure 4- Comparison between Test Data and Target Data after GMDH network training
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Figure 5- Comparison between Output Data and Target Data after GMDH network training
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Table 3- Prediction error and accuracy with 4-layer network
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Figure 6- Linear regression diagram of GMDH neural network results in three modes
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Table 4- Analysis of indicators affecting customer lifetime value based on linear regression of GMDH
neural network
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