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The development of digital technology has encouraged the use of machine learning
algorithms to understand and predict consumer behavior, particularly in the e-commerce
sector. This study aims to build a predictive model for user purchasing decisions based on
their interactions with digital product pages. The model was developed using a variant of
the Decision Tree algorithm, namely C4.5, utilizing Gain Ratio as the best attribute
selection criterion. The dataset used is synthetic and consists of several entries representing
three main features: user visit duration, interaction with product reviews, and access to
discount information. Training results show that the model is capable of producing good
classification in identifying users who are likely to purchase the product. The feature

“viewing reviews” is the most dominant attribute based on the highest Gain Ratio value,
which is also the main node in the decision tree structure. Evaluation of the model's
performance shows an increase in accuracy, precision, and recall after the application of
the C4.5 algorithm, with the best accuracy reaching 88%. This study recommends further
exploration using actual data and the addition of other behavioral variables to further
improve the model's accuracy and generalizability in a real e-commerce context.
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1. INTRODUCTION

The current evolution of digital technology has brought about significant changes across nearly every aspect of
human life, ranging from patterns of social interaction and information acquisition to the execution of economic transactions
[1]. One sector that has undergone a particularly notable transformation due to these technological advancements is
e-commerce. The emergence of online platforms facilitating buying and selling has altered how consumers search for,
evaluate, and purchase products [2]. Furthermore, this landscape compels businesses to continuously innovate in their use of
technology to gain a deeper understanding of consumer behavior. In this context, the utilization of data-driven technology
plays a pivotal role [3]. By analyzing user interaction data, e-commerce businesses can derive valuable insights into
consumer behavioral patterns, product preferences, and the factors influencing purchasing decisions [4].

One widely used approach for analyzing such patterns is the machine learning method—specifically predictive
algorithms like the Decision Tree—which can link input variables to a target (output) variable. Decision Tree algorithms
excel at hierarchically partitioning data based on specific attributes to reach a final conclusion, such as a target class
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prediction (e.g., a "Buy" or "Don't Buy" decision) [5]. Another advantage is their ability to handle both categorical and
numerical data simultaneously, while producing a tree structure that is easily understood and interpreted, even by
non-technical stakeholders [6]. There are several variants of Decision Tree algorithms, with C4.5 being one of the most
widely used. C4.5 is an evolution of the ID3 algorithm; it is capable of handling both numerical and categorical attributes
and missing values, and it employs an automatic pruning process to prevent overfitting [7]. A key advantage is its use of the
Gain Ratio as the attribute selection criterion, which yields a more balanced and informative data split compared to standard
Information Gain [8].

Given these characteristics, the C4.5 Decision Tree algorithm is highly suitable for binary classification tasks—such
as predicting purchase decisions in e-commerce—as it can process diverse user interaction data and generate a logical
decision tree. This study aims to apply the C4.5 Decision Tree algorithm to build a model for predicting consumer purchase
decisions on e-commerce platforms based on interaction patterns on digital product pages [9]. The variables utilized include
the duration of user visits to product pages, access to discount information, and interactions with product reviews. The
research seeks to identify the factors that most significantly influence consumers when making purchase decisions [10]. The
research process begins with the collection of a dataset comprising user interaction data that includes these variables,
followed by a preprocessing stage to prepare the data for analysis using the C4.5 algorithm. Once the model is successfully
constructed, it is evaluated to measure performance and prediction accuracy, and the decision tree structure is visualized to
provide a clearer view of the decision-making flow [11].

The results of this study reveal an interesting data distribution: out of the 17 interaction data points collected,
58.82% resulted in a "Buy" decision, while the remaining 41.18% resulted in a "No Buy" decision. Although the dataset is
relatively small and preliminary in nature, these findings represent a significant initial step toward understanding consumer
behavior on e-commerce platforms [12]. Furthermore, the resulting decision tree structure illustrates how individual
attributes contribute to the final decision; this insight can be leveraged by e-commerce managers to formulate more targeted
marketing strategies—such as increasing the visibility of positive reviews or offering personalized discounts. Implementing
the C4.5 Decision Tree model offers benefits beyond merely describing consumer behavior; it can also serve as a foundation
for developing automated recommendation systems that adapt to individual user preferences. Consequently, businesses can
deliver more personalized shopping experiences, boost sales conversion rates, and strengthen their competitiveness in the
increasingly fierce digital economy [13]. Advantages such as ease of interpretation, support for diverse data types, and the
ability to uncover hidden patterns make this algorithm highly promising for future studies on consumer behavior prediction.

The C4.5 Decision Tree algorithm is expected to serve as a strategic solution for developing data-driven consumer
behavior analysis systems, while also opening avenues for further research involving larger and more complex datasets [14].
This method is particularly well-suited for classifying purchasing behavior that requires logical and transparent
interpretation, as the decision tree structure is easily traceable and aligns with the analytical needs of e-commerce regarding
user interactions. However, this study has limitations—specifically regarding the use of synthetic data and a limited dataset
size—meaning that generalizability to actual user behavior cannot yet be fully guaranteed. Therefore, future research should
utilize larger volumes of actual data and incorporate additional behavioral variables, such as purchase time, the device used,
and the user's geographic location. Furthermore, model evaluation could be enhanced by combining ensemble
methods—such as Boosting or Bagging—to improve prediction accuracy and sensitivity [15]. This study not only offers
practical contributions in the form of insights directly applicable to the e-commerce industry but also enriches academic
literature regarding the development of predictive models based on the C4.5 Decision Tree algorithm [16].

2. RESEARCH METHOD (12 PT)

Explaining research chronological, including research design, research procedure (in the form of algorithms,
Pseudocode or other), how to test and data acquisition [6-9]. The description of the course of research should be supported
references, so the explanation can be accepted scientifically [4, 10].

Tables and Figures are presented center, as shown in Table 1 and Figure 1 and cited in the manuscript before
appeared.

Table 1. The performance of ...
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Figure 1. Effects of selecting different switching under dynamic condition

3. RESULTS AND DISCUSSION (12PT)

In this section, it is explained the results of research and at the same time is given the comprehensive discussion.
Results can be presented in figures, graphs, tables and others that make the reader understand
easily [11-15]. The discussion can be made in several sub-chapters.

3.1. Sub Section 1
Xx

3.2. Sub Section 2
Yy

4.  CONCLUSION (12 PT)

Provide a statement that what is expected, as stated in the "Introduction” chapter can ultimately result in "Results
and Discussion" chapter, so there is compatibility. Moreover, it can also be added to the prospect of the development of
research results and application prospects of further studies into the next (based on result and discussion)(10pt).
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