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Abstract 

Customer churn, or the loss of customers, is a significant challenge for e-commerce businesses, as 
it leads to revenue loss and increased marketing costs. Most online marketplaces have insufficient 
awareness of the e-commerce customer churn rate that can be analysed before conducting customer 
retention activities or management. It is crucial for an online marketplace to handle customer churn 
as it is more high-value to manage existing customers than to have new customers on the platform. 
This study uses machine learning algorithms to predict e-commerce customer churn. This study has 
three (3) goals that must be met, which include identifying the attributes with high association to e-
commerce customer churn for the online marketplace in Malaysia, constructing e-commerce 
customer churn prediction model with the important attributes by using the machine learning 
techniques, and evaluating and comparing the performance of the e-commerce customer churn 
prediction models using evaluation metrics. The machine learning techniques chosen based on the 
literature review are Decision Tree (DT), Random Forest (RF), Naïve Bayes (NB), Logistics 
Regression (LR), K-Nearest Neighbours (KNN), and eXtreme Gradient Boosting (XGB). The dataset 
involved in the study was compiled from a leading e-commerce platform in Malaysia – online 
marketplace ABC, and it contains customer demographic information, purchase history etc. The 
dataset and model uses Python as the analytics tool and extended CRISP-DM with TDSP as the 
methodology. There are four (4) evaluation metrics to compare and evaluate the performance of the 
prediction models, including accuracy, precision, recall, and F1-score. The desired outcome shows 
that machine learning can predict Malaysian e-commerce customer churn. This study can help 
Malaysian e-commerce companies identify at-risk customers and retain them. Additionally, this 
study can inform e-commerce customer churn prediction research.  
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1. Introduction 

The e-commerce marketplace, also known as online e-commerce marketing, is a 
venue or website where customers may access a wide range of product brands 
shown alongside those from other vendors, businesses, or people. The marketplace 
owner attracts customers and conducts transactions while third-party providers 
handle manufacturing and shipment.[1] Online marketplaces speed up production 
by enabling manufacturers to sell directly to consumers, avoiding wasteful stock-
holding methods. Some of the popular online marketplaces in Malaysia include 
Lazada, Shopee, and 11street. These marketplaces provide a diverse selection of 
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items, including but not limited to fashion, electronics, and household items. In 
addition to that, the ever-increasing number of people who utilise mobile devices in 
the country has also helped drive the growth of online shopping. [2] Despite the 
growth, the online marketplace in Malaysia faces challenges such as competition 
from established brick-and-mortar retailers and the need to build trust among 
consumers. The industry also faces challenges related to logistics, delivery, and 
payment methods. To overcome these challenges, e-commerce companies in 
Malaysia are focusing on offering a superior customer experience and building 
strong customer relationships. [3] Generally, the online marketplace in Malaysia is 
projected to continue to expand in the future as more and more consumers embrace 
e-commerce as a way to shop and as the government continues to support its 
development. 

Malaysia is an appealing Southeast Asian e-commerce market due to its varied 
economy and sophisticated digital technology infrastructure. In 2021, 80 percent of 
Malaysia's population (27.4 million) was active internet users, and mobile phone 
penetration was high (84.2 percent ).[4] As of January 2021, Malaysia has 28 
million social media users and 39.99 million mobile connections.[1] Additionally, 
e-commerce has seen significant growth in Malaysia in recent years. With online 
marketplaces are becoming a popular choice for consumers in Malaysia, especially 
during the pandemic. In 2020, the e-commerce industry in Malaysia was valued at 
over $2 billion, and it is projected to reach $3.6 billion by 2025. [5] The Malaysian 
government has also been supportive of the growth of e-commerce, as they see it as 
a way to drive economic growth and create new job opportunities. 

Nevertheless, the high competition in the e-commerce industry has led to a 
significant challenge for online businesses - customer churn. Customer churn, also 
known as customer attrition or customer loss, may result in significant revenue loss 
and higher marketing expenditures for e-commerce enterprises.[6] In the case of an 
online marketplace, churn happens when a customer discontinues the use of a 
product or service. In Malaysia, the average customer churn rate for e-commerce 
businesses is around 20%. [4] This highlights the need for effective retention 
strategies to reduce customer churn. The practise of identifying consumers who are 
likely to discontinue using a product or service in the near future is known as churn 
prediction. To address this challenge, this research aims to use machine learning 
techniques to predict customer churn in the e-commerce marketplace in Malaysia. 
The study employs a combination of supervised learning algorithms, including 
decision tree (DT), random forest (RF), Naïve Bayes (NB), logistics regression 
(LR), K-Nearest Neighbours (KNN), and eXtreme Gradient Boosting (XGB) to 
predict customer churn. The dataset used consist of e-commerce customer data 
collected from a popular online marketplace in Malaysia. 
 
2. Problem Background 

Online marketplaces rely on a large customer base to drive revenue and growth. 
When customers leave, they take their purchasing power with them, and the 
marketplace loses out on future revenue. [7] Additionally, it can be costly to acquire 
new customers, so retaining existing customers is crucial to the success of an online 
marketplace. As a result, forecasting customer churn is critical for online 
marketplaces because it helps them to identify at-risk clients early and take efforts 
to keep them, such as delivering special incentives or specialised customer 
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support.[8] By identifying and retaining at-risk customers, online marketplaces can 
reduce the impact of churn on their revenue and growth.  

In addition to customer retention, customer churn prediction can also help online 
marketplaces to identify the factors that influence customer behaviour, such as 
product prices, product quality, and customer service, which can help them improve 
their offerings and customer service. [9] In summary, customer churn prediction for 
an online marketplace is important because it enables the marketplace to identify 
and retain at-risk customers, reducing the impact of churn on their revenue and 
growth and improving their offerings and customer service.  

Furthermore, the ability to predict customer churn in the e-commerce 
marketplace in Malaysia would be a valuable tool for online businesses. Predictive 
models may help firms identify at-risk clients and take proactive efforts to keep 
them.[8] However, predicting customer turnover in e-commerce is a difficult 
problem, and previous research has indicated that typical approaches, such as 
logistic regression and decision trees, may not be enough. [7] In light of these 
challenges, there is a need for research that employs machine learning techniques 
to predict customer churn in the e-commerce marketplace in Malaysia. The 
application of these techniques can provide a more accurate and reliable prediction 
of customer churn and inform the development of retention strategies for e-
commerce businesses in Malaysia.  

The gaps in research on e-commerce customer churn prediction include the lack 
of comprehensive data on customer behaviour, as the e-commerce industry is 
different across different countries and regions. [10] Cultural and geographic 
differences may affect customer behaviour and may not be captured by existing 
models; giving the quality and quantity of data available for customer churn 
prediction may not be adequate. [11] This can affect the accuracy of the prediction 
models. Besides limited access to customer data due to privacy concerns, 
researchers struggled to gain access to customer data that is needed to build effective 
prediction models. Moreover, the need for more advanced machine learning 
techniques to accurately predict customer churn or the complexity of the prediction 
models used may not be suitable for the e-commerce industry. It may not effectively 
capture the diverse and dynamic customer behaviour in this sector. Additionally, 
there is a need for more cross-industry studies to understand the generalizability of 
findings and to develop more robust models that can be applied across different e-
commerce platforms and industries. [12] Predictive models may be biased towards 
certain customer segments, leading to inaccurate results and may not be integrated 
into the day-to-day business processes of e-commerce companies, making it 
difficult for companies to act on the results of the predictions, as well as may not be 
clear what metrics should be used to evaluate the success of customer churn 
prediction models. 

The proposed model focuses online marketplace in Malaysia as there is no or 
minimal paper study on e-commerce customer churn in Malaysia; by understanding 
Malaysian consumer behaviour and focusing on seller-view, which is from SME, 
MSME. The effectiveness of the prediction model’s performance are assessed using 
a range of metrics, including accuracy, precision, recall, and F1-score. The findings 
from this study offer valuable understanding regarding the elements that contribute 
to customer churn within the e-commerce market in Malaysia and inform the 
development of retention strategies for e-commerce businesses in the country. 
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3. Literature Reviews 

Raeisi and Sajedi attempt to obtain an understanding of a data set offered by 
the most prominent online food ordering business in Tehran, Iran. Six data 
mining techniques, including k-NN, Naïve Bayes, Decision Tree, Random 
Forest, Gradient Boosted Tree, and Rule Induction, were utilised to forecast 
whether or not a user would discontinue using the service in view of the online 
properties and user behaviour. The findings demonstrate that Gradient Boosted 
Trees (gradient boosting employs two distinct models: A “weak” machine 
learning model, usually a decision tree) outperform other approaches with an 
accuracy of 86.90%. Besides, there is a study addressing the challenge of high-
precision customer churn prediction using a single model. The combined model 
provides improved interpretability like the decision tree model and higher 
prediction accuracy like the neural network model. [13] 

Besides, the study by Zhuang showed the accuracy of predictions is 
improved through consumer segmentation, and the XG-Boost algorithm is 
better than other algorithms, with an accuracy of 88%. Furthermore, Ait Daoud 
et al. proposed a customer attrition model with k-means approach, including 
the clustering step, in which the dependent variable is categorised as non-
churn, partial churn and churn. As a result, the effectiveness of the decision 
tree ensemble model in detecting both partial churn and complete churn in 
comparison to other models. According to Gan’s study, the XGBoost algorithm 
may successfully anticipate e-commerce customer loss and then give a 
decision-making reference for e-commerce firms' customer care strategy. [14] 

In a study on a dataset from Kaggle for a leading e-commerce platform, the 
researcher uses the synthetic minority oversampling method (SMOTE) to 
equalize the intensity of the Churn column by creating clean sampling of the 
minority subclass (Churned) based on the nearest neighbours. The accuracy 
and kappa metrics of 93.5% and 0.75, respectively, indicate that Random 
Forest is the best-suited machine learning method [7]. Another study shows 
that RF performed with AUC = 0.7162 compared to DT and LR. The finding 
is that the chance of churning for Paradox whales seems predictable. More data 
and fine-tuning the concept of churn might help to enhance the model even 
more. [15] In the study by ÇAlli and Kasim, different machine learning 
algorithms were used to analyze ten features and determine the best algorithm 
for predicting customer churn. The random forest algorithm was found to be 
the most effective in predicting customer churn in the SaaS industry. [16] 

On the other hand, Xia et al. developed a two-layer fusion model based on 
stacking integration to increase the accuracy of online shopping customer 
attrition prediction. The experimental findings reveal that a two-tier fusion 
model may significantly increase the accuracy of customer loss prediction for 
online shopping and that an upgraded data set can substantially improve the 
prediction impact of the two-tier model giving the best accuracy of 93.72% 
using logistic regression. Other than that, a study shows the established 
machine learning classifiers can predict learner churning behaviour with a high 
recall value of 0.824 and F1-score of 0.778 by using LR, which is better than 
RF and NB. This churn detection allows app developers to intervene in learner 
retention. [17] 
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Based on the literature review done, a summary of machine learning 
techniques used in the previous works is shown in Table 1 and Table 2. Besides, 
Figure 1 show the literature map on the related definitions and concepts on e-
commerce customer churn prediction model. 

Table 1. Comparison of the Related Works on the Attributes used in the e-
Commerce Customer Churn Prediction Model 

Attributes Related Works on e-Commerce 
Customer Churn Prediction Model* 

Total 
Count 

1 2 3 4 5 6 7 8 9 10 
Amount of consumption 
(price) 

/  / / / / / / /  8 

Number of days since last 
purchase 

/ / /  / / / / /  8 

Frequency of purchasing  /  /  / / / / /  7 
Enjoyment/ratings  / / / / / /  /  7 
Total amount of product / / /  / /  /   6 
Number of time periods of 
first to last purchase 

/  /   /  / /  5 

Customer group/categories /       /  / 3 
Payment method  / /  /      3 
Area/location  / /       / 3 
Gender  / / /       3 
Number of visits/duration   /       / 2 
Product category     /     / 2 
Devices used   /  /      2 
Discount/cashback   / /       2 
Age  /  /       2 
Estimated salary  /  /       2 
Credit balance  /         1 
Marital status   /        1 

Table 2. Comparison of the Related Works on the Machine Learning 
Techniques Used in the e-Commerce Customer Churn Prediction Model 

 
Machine Learning 

Techniques 
Related Works on e-Commerce 

Customer Churn Prediction Model* 
Total 
Count 

1 2 3 4 5 6 7 8 9 10 
Logistic Regression 

 
/ / / 

 
/ / / 

 
/ 7 

Random Forest / 
  

/ / 
 

/ / 
 

/ 6 
Decision Tree / / 

 
/ 

  
/ / 

  
5 

XG-Boost Tree 
  

/ 
 

/ / 
 

/ 
 

/ 5 
K-NN / 

  
/ 

 
/ 

   
/ 4 

Naïve Bayes / 
  

/ 
 

/ 
  

/ 
 

4 
Support Vector Machines 

 
/ / 

      
/ 3 

Gradient Boosted Trees / 
        

/ 2 
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BP Neural Network 
  

/ 
  

/ 
    

2 
ANN 

   
/ 

 
/ 

    
2 

Rule Induction / 
         

1 
Multi-Layer Perceptron 

 
/ 

        
1 

 
Figure 1. Literature Map 

 
4. Research Methodology 

This paper discussed the first research question which is “What are the important 
attributes that are highly associated to e-commerce customer churn for the online 
marketplace in Malaysia?” and relating to the question with the research objective of 
“To identify the attributes with high association to e-commerce customer churn for 
the online marketplace in Malaysia.” together with selection of the machine learning 
techniques from the related papers. As show in section 2 on the literature reviews, the 
studies the related attributes, and modelling for e-commerce customer churn 
prediction were from Scopus, ScienceDirect, IEEE, Google Scholar etc. The initial 
screening of the related/relevant papers were based on titles and abstracts, followed 
by a full-text review. In addition, complete texts were collected via institutional 
access and assessed for relevance and quality. Furthermore, the data about the author, 
publication year, study technique, significant results, and limitations was extracted. 
The literature based on common themes and examined trends, controversies, and gaps 
were categorised. Each study’s methodology, theoretical frameworks, and 
contribution were examined critically. A conceptual model was created by 
synthesising fundamental ideas and linkages. The output from this method resulted 
with the identification about related attributes, and modelling used in the e-commerce 
industry on customer churn and customer retention. As showed in Figure 1 on the 
literature map, the related keywords in the figure were taken into consideration in 
selecting the journals, papers etc. and were taken from the past five years which is 
from 2018 to 2022. The summary of the attributes and machine learning techniques 
showed in Table 1 and Table 2. 

Figure 2 depicts the overall research design and procedural flowchart of the study. 
The flowchart explained the research's phases/stages, beginning with defining the 

E-Commerce 
Customer Churn

E-Commerce 
Marketplace

Challenges/Issue
s

Competition and 
Coordination

Solutions

Customer Relationship 
Management (CRM)

Online 
Customer 
Behaviour

Customer 
Retention

External Factors

Government 
Regulations and 

Policies

Future/ 
Uncertainties

Data 
Preparation 

Process
Prediction 

Model

Machine 
Learning 

Techniques

Decision Tree 
(DT)

Random Forest 
(RF)

Naïve Bayes 
(NB)

K-Nearest 
Neighbours 

(KNN) 

Logistics 
Regression (LR)

eXtreme 
Gradient 

Boosting (XGB)



Open International Journal of Informatics (OIJI)                                                    Vol. 11 No. 2 (2023) 
 
 

64 

issue and case study. Data collecting from the online marketplace ABC was followed 
by development and experimentation, testing and validation, result analysis, 
assessment, and discussion, and documentation. 

 

 
Figure 2. Overall Research Design and Procedure Flowchart 
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5. Conclusion and Expected Outcome 
The paper mostly representing the initial stages to partially of the mid-stages of 

the prediction models for the e-commerce customer churn on seller view. However, 
this study constructs prediction models for e-commerce customer churn on seller 
view. Allowing online marketplace to retain the existing customers (sellers) who 
are more high-value than new customers. Actual sample data is gathered from the 
ABC online marketplace. This research also employs an improved data mining 
technique (CRISP-DM with TDSP), making it more user-friendly to the business, 
particularly in terms of visualisation.This may assist Malaysian online marketplaces 
in taking proactive actions to retain these clients and decrease churn rates. The 
output may also include a better knowledge of the primary elements that lead to 
customer turnover, which may be used to develop strategies for lowering churn and 
enhancing customer retention. A prediction model or algorithm that can continually 
monitor and forecast customer turnover in real time may also be included in the 
result. 

On the other side, this initiative may help firms better understand Malaysian 
online buying behaviour and how to increase client retention.Aside from that, 
this study may assist companies in determining the most efficient machine 
learning approach for customer churn prediction, which may be useful for other 
online marketplace enterprises or e-commerce in Malaysia and other countries 
with comparable characteristics. This research might also give a comparison of 
the models' performance and accuracy by using different machine learning 
approaches. Finally, it might be a useful resource for academics and 
practitioners working in the fields of e-commerce, machine learning, and 
customer churn prediction. 
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