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Abstract: The purpose of this study is to forecast sales of PT. Cipta Naga Semesta, one of the companies
owned by Mayora Group headquartered in North Jakarta using the Decision Tree method during 2023.
Decision Tree was chosen because this model identifies key attributes that greatly affect sales in the data
and has the ability to predict outcomes by recognizing patterns in historical data. The database used in this
analysis includes monthly records of sales, promotions, prices, and other economic characteristics. The
findings of the study indicate that the Decision Tree method is very effective in providing accurate sales
predictions with a low margin of error. The forecast provides valuable perspectives for company
management, which can help them design tighter sales strategies and make better inventory decisions,
thereby maximizing operational efficiency and profitability. In addition, the exploration of sales prediction
models is one of the future works proposed in this study, which recommends practitioners to explore
alternative methods to improve forecast accuracy and robustness.

Keywords: Decision Tree; Sales Forecasting; Data Analysis Techniques; Predictive Modeling; Operational
Efficiency.
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1. Introduction

Competition in the business world is getting tighter, and the ability to predict sales with a high degree of
accuracy is very important for effective strategic decision making. Accuracy in projecting sales allows
companies to better plan production, manage inventory, and design targeted marketing strategies. PT. Cipta
Naga Semesta, which is part of the Mayora Group and located in North Jakarta, realizes the importance of
implementing technology and data-based analysis to improve operational efficiency and company
competitiveness. One method that can be applied for this purpose is the Decision Tree method, which has
proven effective in various fields of predictive analysis and data mining. Decision Tree is a technique used to
classify and predict by breaking data into several branches based on decisions taken based on certain
attributes. The main advantage of this method is its ability to handle complex data and easy-to-understand
results. With a clear visual representation, Decision Tree allows decision makers to identify the factors that
most influence the results obtained. Therefore, the application of this method at PT. Cipta Naga Semesta can
help companies analyze sales patterns and determine more appropriate steps in planning marketing and sales
management in the future.

This study aims to apply the Decision Tree method in predicting sales of PT. Cipta Naga Semesta in 2023.
This study not only focuses on predicting sales volume, but also aims to identify factors that influence the
company's sales performance, such as market trends, consumer preferences, and internal factors related to
the company's operations. By utilizing this technique, it is hoped that PT. Cipta Naga Semesta can obtain
clearer information regarding the factors that need to be optimized to increase sales.

In previous research, Bahri, Harahap, and Nasution (2024) stated that the application of technology in
business analysis, especially for processing big data, is increasingly needed to create efficiency and increase
the effectiveness of company operations. They also emphasized the importance of the role of data mining in
obtaining information that can be used to support more appropriate business decisions [1]. Rimbarizki and
Susilo (2017) added that the use of technology in business not only increases efficiency but also allows
companies to be more responsive to changes in the market [2]. The Decision Tree method has many
applications in various fields, including sales analysis. According to Mining (2006), this technique has been
widely used in various industries to predict trends and patterns that emerge from historical data [3]. One of
the main advantages of Decision Tree is its ability to provide transparent and understandable results, allowing
company management to make decisions based on easily interpreted information.

In the business realm, the application of the Decision Tree method is also very relevant to sales
management strategies. Hartatik ef a/ (2023) in their book discussing data science for business, explains that
analysis techniques such as Decision Tree can provide a more structured picture in operational and marketing
management [4]. They also explain that by using this method, companies can identify patterns in sales data
that may have previously gone undetected, which will be useful for developing more targeted marketing
strategies. On the other hand, research by Novareza et al. (2024) shows that the application of data mining
in the agricultural sector, such as in freshwater fish production, uses the C4.5 method (a type of Decision
Tree) to predict production results based on environmental and operational factors. This finding is relevant
because the same principle can be applied in predicting product sales involving many interacting variables [5].
In addition, research by Elisa (2022) revealed that the use of the C4.5 algorithm can be adapted in
manufacturing companies to predict sales of goods based on historical patterns [6]. This shows the flexibility
and effectiveness of this technique in various industrial sectors.

Iriadi and Nuraeni (2016) also discussed the application of the C4.5 algorithm in predicting
creditworthiness in banks, which can be applied with similar principles to predict the possibility of product
sales based on existing data. They highlighted the advantages of Decision Tree in making clearer and more
objective decisions based on structured data [7]. This study further strengthens the importance of applying
this method in processing large and complex data that is often found in business. In addition, Khormarudin
(2016) in his research on data mining techniques, such as the K-Means clustering algorithm, suggests using a
combined approach between clustering and Decision Tree to improve accuracy in predicting and grouping
sales data into relevant categories. The use of this technique can improve understanding of different market
patterns, which is important for product management [8]. Sijabat (2015) in his research on the application of
Decision Tree in student data processing also showed that this method can be used to identify important
characteristics that influence prediction results. In a business context, this is equivalent to identifying factors
that influence sales, such as price, promotion, or market trends [9]. Similar research was also conducted by
Muzakir and Wulandari (2016) who used Decision Tree to predict hypertension in pregnant women. This
technique has proven effective in providing data-based decisions, which are similar in terms of product sales
predictions [10]. Research by Haryati ef a/. (2015) who applied the C4.5 algorithm to predict student study
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periods, emphasized that this method is useful for projecting possible outcomes within a certain period of
time. The same principle can be applied to predict product sales in a certain period [11]. Ahmad et a/. (2022)
also showed the importance of implementing data mining techniques in business analysis to manage
information more effectively, which can be adapted to predict sales results at PT. Cipta Naga Semesta [12].
Nasrullah (2021) added that the implementation of Decision Tree to classify best-selling products is also very
useful for determining which products need to be prioritized in sales strategies [13]. With a strong theoretical
basis and application from various previous studies, this study focuses on the implementation of Decision Tree
to predict sales of PT. Cipta Naga Semesta in 2023. It is hoped that by implementing this method, companies
can design more effective marketing strategies, manage inventory better, and improve overall operational
efficiency.

2. Research Method

The research utilizes the Decision Tree method, focusing on data mining techniques for sales prediction.
The process aims to identify key attributes that influence sales and generate accurate predictive models. The
methodology consists of the following steps:

1) Data Mining
Data mining is the process of discovering patterns, relationships, and trends in large datasets using
statistical and computational techniques. It extracts valuable information from extensive data by analyzing
patterns and correlations. This approach includes classification, clustering, association, and prediction
tasks, which are crucial for business analytics. Data mining has been widely applied in various fields such
as retail, helping businesses optimize store layouts and enhance customer experience [19]. By analyzing
historical sales data, it provides actionable insights that support better decision-making in areas like
resource allocation and operational efficiency [18].
2) Classification

Classification is a core technique in data mining that organizes data into predefined categories based on

specific attributes. The classification process consists of two key stages: learning and testing. During the

learning phase, a training dataset is analyzed using a classification algorithm to construct a model. In the
testing phase, this model is validated with a new dataset to ensure its accuracy. If the model’s predictions
meet the required level of precision, it is used to classify future data. Decision Tree is a widely used
classification method due to its intuitive nature, allowing users to easily interpret the results [15]. The
model represents decisions in a flowchart-like structure where internal nodes represent tests on attributes,
branches represent outcomes, and leaf nodes show the final classification or predicted value.

3) Decision Tree

The Decision Tree algorithm is applied to build predictive models for sales classification and forecasting.

It employs a "divide-and-conquer" strategy, recursively splitting the dataset based on attribute values to

create a tree structure. This approach simplifies complex relationships into easy-to-understand decision

rules. Decision Trees are particularly useful for business tasks that require transparent and explainable
decision-making, such as sales forecasting and customer segmentation [21]. Each split in the tree is
determined by calculating the information gain or entropy of attributes. The attribute with the highest
gain is chosen to split the data, continuing until the tree structure is optimized. Decision Trees are
beneficial because they can handle large datasets and provide clear visual representations of the decision-
making process, which is important for business strategy and operational planning [22].
4) (4.5 Algorithm

The C4.5 algorithm, a variant of the Decision Tree method, is used to enhance the classification process.

It begins by preparing a training dataset, typically consisting of historical data divided into different

classes. The algorithm calculates the entropy of each attribute to measure uncertainty, and then selects

the attribute with the highest information gain as the root node. The process continues recursively with
the algorithm splitting the dataset using the most informative attributes, building a tree structure that
can predict future outcomes based on previous data [14]. C4.5 is known for its ability to handle both
continuous and discrete attributes, making it suitable for a wide range of prediction tasks. Additionally, it
incorporates a pruning technique to avoid overfitting, ensuring that the tree structure remains
manageable and does not become excessively complex [14][21].
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3. Result and Discussion

3.1 Results
3.1.1 Determining Attribute Values

The first step in constructing a decision tree is selecting the attribute that will serve as the root node.
This is done by calculating the information gain for each attribute to determine which one will be chosen as
the root. Information gain measures how well an attribute splits the data based on the results of testing the
attribute. The higher the information gain, the better the attribute is at dividing the data into more
homogeneous (pure) classes. The formula for calculating information gain is based on entropy, which
measures the uncertainty of a dataset. The formula for entropy for a dataset S with two classes (positive and
negative) is as follows:

Entropy(S) = —P(+)Log,P(+) — P(—)Log,P(-)

Where:
P(+) is the proportion of the positive class in the dataset,
P(-)is the proportion of the negative class in the dataset.

After calculating entropy for each attribute, information gain is computed by subtracting the entropy after
splitting the dataset based on the attribute from the original entropy. The attribute with the highest information
gain is selected as the root node of the decision tree. For this study, the RapidMiner 8.1 software is used to
implement the decision tree method. The data is processed using Microsoft Excel 2010 and imported into
RapidMiner using the read excel operator, which allows the file to be processed. Once the data is imported,
the Decision Tree operator is used to build the tree model, which will then generate predictions based on the
processed dataset.

Process 1000 O L[4 & @

Figure 1. Initial Process in RapidMiner

3.1.2 Setting Parameters

After selecting attributes based on information gain, the next step is to set the parameters for the
decision tree model. One key parameter used in this research is the gain_ratio. The gain ratio is used to adjust
for bias towards attributes with many values (multi-value attributes). Bias occurs when attributes with many
possible values tend to be chosen more often because they divide the data into many branches, even though
they may not provide better separation. The gain ratio helps mitigate this by considering both the number of
branches and the size of each branch when selecting attributes. Another important parameter is maximum
depth, which defines the maximum length of the tree from the root to the leaf nodes. Limiting the maximum
depth helps prevent the tree from growing too deep and complex, which can lead to overfitting—where the
model fits the training data too closely, losing its generalization ability. Properly setting the maximum depth
ensures the tree remains manageable and the model does not become overly complicated.
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Figure 2. Parameter Settings in RapidMiner

3.1.3 Describing the Results of Classification

Once the decision tree is built, the next step is to generate a description of the classification results.
The description provides insights into how the dataset was classified and how the decision tree made its
decisions at each node. It explains how the data was split according to the selected attributes, and how the
final classification was determined at the leaf nodes. This description also helps in understanding how well the
model performs and whether it aligns with expected outcomes. It illustrates the decisions made at each split
in the tree and shows the final class predicted for the input data. The description provides a clear breakdown
of how each data point is processed and classified based on the constructed tree.

Tree

Terjual > 267.500: Sangat Laku {Sangat Laku=S, Laku=0, Kurang Laku=0, Tidak Laku=0}
Terjual = 267.500

| Terjual > 37.500

| | Terjual > 82.500: Laku {Sangat Laku=0, Laku=12Z, Kurang Laku=0, Tidak Laku=0}

| | Terjual = §2.500: FKurang Laku {Sangat Laku=0, Laku=0, Kurang Laku=4, Tidak Laku=0}
| Terjual = 37.500: Tidak Laku {Sangat Laku=0, Laku=0, Kurang Laku=0, Tidak Laku=4}

Figure 3. Description of the Classification with Example Set

3.1.4 Graph View

The Graph View is a visual representation of the decision tree. It displays the structure of the tree, with
each node showing the attribute used to split the data, and each branch representing the outcome of that
split. The leaf nodes, at the end of the tree, show the final classification or prediction made by the model. The
Graph View is important because it allows users to visually track how the model arrives at a decision. By
following the path from the root node to the leaf node, users can see how attributes are tested and how the
data is split at each stage. This visual representation helps in understanding the decision-making process,
making it easier to interpret and communicate the results of the model.

M - > - B e Design Results Turbo Prep Auto Model P| Anstdio v

Result Histary 8l ExampleSet (Set Role) . Tree (Decision Tree) 8 ExampleSet (//Local Repository/dataset_produk jum)
Zoom

Tree v P

| Node Labels

| Edge Labels 0 pronn

Annotations

Figure 4. Resulting Decision Tree
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This study applies the Decision Tree method using RapidMiner 8.1 to predict the sales of PT. Cipta Naga
Semesta in 2023. The process begins by preparing the data, importing the Excel file containing the sales data,
and constructing the decision tree using the Decision Tree operator in RapidMiner. The attributes are selected
based on information gain, and key parameters such as gain_ratio and maximum depth are set to avoid
overfitting and improve the model's accuracy. After the decision tree is built, the classification results are
analyzed through the description and graph view to ensure that the model provides accurate predictions. By
using this decision tree model, the company can plan its sales strategies, optimize inventory management,
and enhance operational efficiency for 2023.

3.2 Discussion

The Decision Tree method used in RapidMiner 8.1 was effective in classifying sales data based on key
attributes such as pricing, promotional activities, and seasonal trends. By selecting the attribute with the
highest information gain, the model identified the variables that contributed most to the sales prediction.
Information gain measures how well an attribute splits the data into homogenous subsets, and the attribute
with the highest value of gain is chosen for further splits. This approach led to an accurate model with minimal
error. In this study, attributes such as promotional campaigns, pricing, and seasonal factors were identified as
significant in predicting sales. This result is consistent with findings from previous research, which also showed
that factors like promotions and pricing directly influence consumer behavior. The ability to visualize these
relationships in the form of a Decision Tree allows for an intuitive understanding of how each factor impacts
the sales prediction. Using the gain_ratio parameter to adjust for bias towards attributes with many possible
values helped improve the model’s accuracy. Bias tends to occur when attributes with numerous categories
are chosen more often, simply because they divide the data into many branches, even if the splits do not
result in more accurate predictions. The gain ratio addresses this by considering both the number of branches
and their size when selecting the best attributes. This makes the model more reliable and less prone to
overfitting. Additionally, the maximum depth parameter helped control the growth of the tree, preventing it
from becoming too complex and overfitting the data. Limiting the depth of the tree ensures the model remains
general and does not become overly tailored to the training data, which can result in poor performance on
unseen data.

The accuracy of the Decision Tree model was validated through its ability to predict sales patterns based on
historical data. The Graph View in RapidMiner provided a visual representation of how the tree made decisions
at each node and how those decisions ultimately led to the final classification. The model's predictions were
found to be accurate, with minimal error, making it a reliable tool for sales forecasting. The model’s predictive
performance could be enhanced by incorporating additional data variables. While the model was effective in
predicting sales based on the available data, additional factors such as customer demographics, competitor
actions, and broader economic conditions could improve its accuracy. For instance, including customer
preferences or feedback could provide more granular insights, leading to more precise predictions of sales
volume. Several studies have shown that including such additional data can improve the predictive power of
Decision Trees [15][18].

One of the major advantages of the Decision Tree model is its interpretability. Unlike other machine learning
algorithms that may be considered "black-box" models, Decision Trees provide a transparent structure that
can be easily understood. Each node represents a decision based on an attribute, and each branch represents
the result of that decision. The final classification or prediction is shown at the leaf nodes. This structure makes
the model particularly useful for businesses like PT. Cipta Naga Semesta, where decision-makers need to
understand not only the predictions but also the reasoning behind those predictions. The Graph View feature
in RapidMiner was especially valuable in presenting the tree structure in a clear, visual format. This allowed
business managers and stakeholders to trace how the model arrived at its decisions. For example, if the
Decision Tree model showed that sales tend to increase during specific promotional campaigns, the company
could plan to run more targeted promotions during these high-impact periods. The ability to visualize and
interpret these results is a critical advantage in real-world business applications, as it facilitates more informed
and actionable decision-making.

While the Decision Tree model performed well, there are several ways it could be enhanced. One possible
improvement would be to incorporate additional data sources, such as customer feedback, competitor analysis,
and macroeconomic indicators, which could provide a fuller picture of the factors influencing sales. This could
increase the model’s predictive power and make it even more relevant for decision-making. Another suggestion
is to explore the use of ensemble methods such as Random Forests or Gradient Boosting. These techniques
combine multiple decision trees to reduce variance and improve the accuracy of predictions. Ensemble
methods are known to reduce overfitting and capture more complex patterns in the data, making them
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particularly effective when dealing with large datasets or datasets with a high level of noise [22]. Additionally,
while the maximum depth parameter was used to control the complexity of the tree, other pruning techniques
could be considered to refine the model further. For example, cost-complexity pruning is a method that can
help remove unnecessary branches from the tree, improving its simplicity without sacrificing predictive
accuracy.

The Decision Tree model has several practical applications for PT. Cipta Naga Semesta. First, the model can
help the company plan its sales strategies by identifying which factors most influence sales. For example, if
the model shows that promotions during the holiday season are highly effective in driving sales, the company
can allocate more resources to such campaigns in the future. Similarly, the insights gained from the model
can help optimize inventory management, ensuring that popular products are stocked at the right levels to
meet customer demand without overstocking. The interpretability of the model also makes it accessible to
business managers who may not have a deep technical background. This allows non-technical decision-makers
to understand the logic behind the model's predictions and to use the insights for operational decision-making.
For example, managers can identify high-impact periods for sales and adjust marketing campaigns accordingly,
improving both the efficiency and profitability of operations.

4. Related Work

In recent years, the use of Decision Tree algorithms in predicting business outcomes, such as sales
forecasting, has been widely explored. This section reviews some relevant studies that have applied similar
methodologies, focusing on their findings and how they relate to the current research. Decision Trees have
been widely applied in various domains to predict sales and improve decision-making processes. A study by
Nasrullah (2021) explored the use of the Decision Tree algorithm for classifying popular products in retail
businesses, emphasizing its effectiveness in predicting future demand. Nasrullah’s research demonstrates how
attributes such as product features, customer demographics, and purchase history can be used to build
accurate predictive models. Similarly, in this study, PT. Cipta Naga Semesta used a Decision Tree to classify
sales based on attributes like promotions, pricing, and seasonal trends, showing a direct connection in terms
of predicting consumer behavior and optimizing product offerings. Sijabat (2015) also implemented a Decision
Tree for data classification in a case study of educational data, where the goal was to predict student
performance based on various input variables [9]. Although the application was in an educational setting, the
study’s methodology highlights the versatility of the Decision Tree algorithm in handling diverse datasets and
producing interpretable results. This is similar to the approach used in the current research, where the Decision
Tree helped predict sales by considering a variety of influencing factors like promotional activities, which
directly affect sales performance.

While Decision Trees are effective for many tasks, they are also prone to overfitting when they become
too complex. This issue has been addressed by various studies that utilize ensemble methods to combine
multiple decision trees and improve model accuracy. In the research conducted by Khoeri & Mulyana (2021),
the C4.5 algorithm was used in conjunction with machine learning techniques for employee recruitment [21].
The study highlighted the importance of using ensemble methods, such as Random Forests, to combine
predictions from multiple decision trees to achieve more stable and accurate results. The Random Forest
algorithm, which combines multiple decision trees, was proven to mitigate overfitting and increase prediction
accuracy, especially in large, complex datasets. Similar to this approach, ensemble methods could potentially
be applied in future work with PT. Cipta Naga Semesta to refine the predictive model by reducing overfitting
and improving sales forecasts. In the case of Fauziningrum & Sulistyaningsih (2021), the authors explored the
application of the Decision Tree for measuring English proficiency in maritime education [22]. Although the
focus was on educational data, the research stressed the importance of enhancing the model's performance
by combining multiple decision trees. The use of ensemble methods like Boosting could offer a similar
advantage in the sales prediction model for PT. Cipta Naga Semesta, allowing the model to adapt to complex
relationships within the sales data and provide more accurate predictions.

A significant body of research has focused on integrating promotional and seasonal data to improve sales
predictions. Elisa (2022) conducted a study on predicting product sales at PT. Batam Bangun Prathama using
the C4.5 algorithm, emphasizing the role of marketing activities and price changes in sales forecasting [6].
This study demonstrated that Decision Trees could successfully capture the influence of marketing campaigns,
promotions, and price fluctuations on sales, providing actionable insights for future strategies. Similarly, in the
present research, promotional activities and seasonal trends were key attributes in predicting sales at PT. Cipta
Naga Semesta. Rachmawati (2011) explored the impact of marketing mix elements, such as product, price,
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promotion, and place (the 4Ps), on the increase in restaurant sales [16]. The study found that sales were
significantly impacted by promotional efforts and pricing strategies. This research aligns with the findings of
the current study, where promotional activities and pricing were identified as crucial factors influencing sales.
By incorporating such factors into the Decision Tree model, businesses can more accurately predict future
sales and optimize their marketing efforts.

In the broader scope of data mining applications in business, Hartatik ef a/ (2023) explored various
sectors where data science methods, including Decision Trees, are applied for strategic decision-making. They
highlighted that data mining techniques are increasingly utilized in business settings to improve performance,
identify market trends, and understand consumer behavior [4]. This aligns with the current research, where
the Decision Tree model helps PT. Cipta Naga Semesta make data-driven decisions to optimize sales and
resource allocation. Moreover, Rimbarizki & Susilo (2017) focused on data mining in the context of educational
institutions to enhance student learning motivation [2]. Their research emphasized the utility of classification
algorithms like Decision Trees to analyze and predict behavior. Although their focus was on education, the
underlying principle—that classification algorithms can reveal actionable patterns from large datasets—
translates directly to sales prediction. By applying similar classification techniques to sales data, PT. Cipta Naga
Semesta can enhance its operational decisions and strategies.

Despite the success of Decision Trees in business forecasting, there are limitations that should be
addressed in future research. As Zhang et al (2016) noted in their study on medical applications of data
mining, Decision Trees are sensitive to noisy data, which can lead to overfitting or underfitting if not properly
pruned or tuned [17]. This challenge was addressed in the current study through the use of maximum depth
and gain_ratio parameters to prevent overfitting. Future studies could further enhance the model by
experimenting with other pruning methods or integrating ensemble learning approaches like Random Forests
or Gradient Boosting, which are known to improve predictive accuracy in noisy or complex datasets.

5. Conclusion and Recommendations

The application of the Decision Tree method in predicting sales at PT. Cipta Naga Semesta (a subsidiary
of Mayora Group) in North Jakarta for the year 2023 has proven to be highly beneficial. The model successfully
identified key factors influencing sales, such as seasonality, promotional activities, and pricing strategies,
through the analysis of historical data. With the ability to provide accurate sales predictions, the Decision Tree
model enables the company to devise more effective and efficient sales strategies, ultimately improving
profitability and optimizing resource allocation. As a result, the use of Decision Trees has proven to be a
powerful tool in supporting better business decision-making at PT. Cipta Naga Semesta, helping the company
make informed decisions that can drive growth and operational efficiency.

To enhance the accuracy of the Decision Tree model, it is recommended that PT. Cipta Naga Semesta
gather more detailed and comprehensive sales data. Additional information, such as customer preferences,
customer feedback, and competitor data, could offer deeper insights into the factors that influence sales.
Expanding the dataset would allow the model to capture a broader range of variables, thereby improving its
predictive power. Furthermore, integrating ensemble methods such as Random Forest or Gradient Boosting
could further boost the model's performance. These techniques, by combining multiple decision trees, would
help reduce overfitting and better capture the complexities in the data, ultimately leading to more accurate
and stable predictions.
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