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KEYWORDS ABSTRACT

Customer churn; Customer churn is one of the fundamental and critical challenges in the e-commerce space that
E-commerce; has a direct and widespread impact on the profitability, growth, and long-term sustainability of
Business intelligence; organizations. The main goal of this research is to provide a comprehensive and efficient model
Machine learning ML. for predicting and preventing customer churn in the e-commerce context by utilizing modern

business intelligence technologies and advanced machine learning algorithms. In this direction,
the Support Vector Machine (SVM) algorithm was selected as a powerful tool for analyzing
customer data and predicting their behavior. For this purpose, first, real and valid data was
collected from customers of an active e-commerce platform. Then, data preprocessing steps
including cleaning, normalization, and selection of influential features were carefully performed
to optimize the quality of data for training the model. The SVM model was trained based on this
processed data and then evaluated using standard evaluation criteria including Accuracy, Recall,
and the F1 composite criterion. The results showed that the model has a good ability to identify
customers at risk of churn with acceptable accuracy and can be used as an effective tool in
predicting customer behavior. Next, in order to examine the managerial and organizational
dimensions of the issue, hypotheses related to the factors affecting customer churn were developed
and analyzed using valid statistical tests. The findings indicate that the business intelligence
approach based on machine learning plays a prominent role not only in predicting churn but also
in improving strategic decision-making processes and customer retention. This research, while
promoting scientific knowledge in the field of customer churn management, provides practical
and effective solutions to improve the organization's interactions with customers and increase their
satisfaction and loyalty. Finally, the proposed model can help organizations to develop and
implement targeted and efficient policies and strategies to reduce chumn and strengthen customer
loyalty by more accurately recognizing customer behavior patterns.

Extended Abstract
1. Introduction

With the growth of e-commerce and the increasing importance of customer retention, businesses face the critical
challenge of customer churn, which impacts profitability and increases marketing costs. Leveraging business

intelligence and machine learning, especially algorithms like Support Vector Machine (SVM), enables companies to
analyze historical data, identify behavioral patterns, and predict the likelihood of churn. These technologies help organizations
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take timely, data-driven actions to retain customers, enhance user experience, and increase loyalty—particularly vital for small
and medium-sized enterprises with limited resources. This study focuses on developing a predictive model to address customer
churn using such intelligent methods.

2. Design/Methodology/Appraoch

In this study, using real data related to customer behavior on the Pasargad electronic payment platform, hypotheses have
been developed that examine the impact of behavioral variables, customer satisfaction, and digital interaction on the probability
of customer churn. Therefore, the research is based on hypothesis testing. To collect data, real data on transactions, visits,
satisfaction surveys, and user feedback from a company active in the field of e-commerce was used. This data was extracted in
a structured form and prepared for statistical analysis and modeling. Some qualitative data (such as user opinions) were also
considered to complete the analysis, but the main focus was on numerical and quantitative data. In the data analysis stage,
machine learning algorithms were used to model customer behavior and predict the probability of their churn. In addition,
hypothesis testing was carried out through methods such as regression, analysis of variance, or decision trees to evaluate the
relationships between variables. The tools used included Python and business intelligence software. Overall, the present study
utilized a data-driven approach and, based on a combination of statistical methods and intelligent algorithms, examined
hypotheses and extracted knowledge that can be used by businesses to prevent customer churn. In this article, an attempt has
been made to present an analytical approach to identify factors affecting churn by considering various aspects of customer data.
The data examined include purchasing behavior, level of interaction with the platform, text feedback, and user satisfaction
levels, each of which represents a dimension of the customer relationship with the business.

3. Finding

The findings of this study showed that some behavioral variables have a positive and significant relationship with the
probability of churn. For example, a high number of visits without making a purchase acts as a warning indicator and can be a
sign of hidden dissatisfaction or hesitation of the customer to continue interacting with the platform. It was also found that the
"type of products purchased" also affects churn, such that some product groups cause greater loyalty in customers and others
are associated with a higher rate of churn. Statistical analyses including linear regression, coefficient of determination (R?) and
Pearson correlation confirmed that a significant part of the variation in customer churn can be explained by behavioral variables.

4. Conclusion

The use of machine learning-based business intelligence strategies provides an efficient platform for analyzing the large,
diverse, and complex data that is continuously generated in customers’ digital interactions in the e-commerce context. In the
e-commerce space, a large volume of behavioral data is recorded, including purchase patterns, website visits, duration of
interaction with different pages, visit-to-purchase conversion rates, abandoned shopping carts, and customer interests. The use
of machine learning algorithms makes it possible to identify hidden patterns in this data and predictably model future customer
behavior, especially their likelihood of churn.

These results show that customer behavioral data not only has acceptable explanatory power, but also, by applying
intelligent data-based methods, can be used as effective tools in the management decision-making process. In fact, machine
learning analytics can automatically identify customers at risk of churn and pave the way for timely implementation of
preventive policies. Such an approach not only increases customer satisfaction and loyalty, but can also directly contribute to
improving key performance indicators of the organization, including profitability, reducing new customer acquisition costs,
and increasing business sustainability.

Finally, this research shows that the combination of data mining, machine learning, and business intelligence is an
innovative and forward-looking solution to address the challenge of customer churn in e-commerce. On the one hand, this
approach clarifies the reasons for churn through deep data analysis, and on the other hand, by providing operational solutions,
it helps businesses design effective customer retention policies. Such an application of artificial intelligence can serve as a
sustainable competitive advantage in today's digital markets.
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