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Abstract

Service in companies operating in the service system plays a very important role, including in one of the companies in the
city of Palembang which we call Company XXX. The level of customer satisfaction with service at Company XXX needs to
be considered in order to find out how satisfied customers are with the service system provided by Company XXX. On this
occasion the researcher aims to analyze and predict the level of customer satisfaction at Company XXX using the C4.5
classification method. Customer satisfaction is an important factor in maintaining customer loyalty and improving company
performance. Using historical customer data for the last 1 year, we apply the C4.5 algorithm to predict customer satisfaction
levels. The research results show that the C4.5 method has quite high prediction accuracy, which reaches 83%. It is hoped
that the findings from this research can help XXX Company identify the factors that influence customer satisfaction and be
able to take strategic steps to improve the quality of service.
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1. Introduction

In this digital era, understanding and predicting customer satisfaction levels is very important for companies that
want to maintain a competitive advantage. Customer satisfaction is not only related to the quality of the product
or service offered, but also involves the overall experience experienced by the customer [1]. High satisfaction
can increase customer loyalty, while dissatisfaction can cause a decrease in market share and company reputation
[2]. The development of information technology has enabled companies to collect and analyze large amounts of
customer data [3]. This data includes various aspects such as purchase history, interactions with customer
service, as well as feedback through surveys and social media. By utilizing sophisticated data analysis
techniques, companies can create predictive models to identify the factors that most influence customer
satisfaction. One method used to predict customer satisfaction is machine learning [4]. This technique allows
companies to analyze patterns in historical data and predict future levels of satisfaction. Machine learning
algorithms such as linear regression, decision trees, and artificial neural networks can help in modeling the
complex relationships between various variables that influence customer satisfaction. Utilizing predictions of
customer satisfaction levels also allows companies to take proactive action [5] [6]. For example, if predictions
indicate potential dissatisfaction, the company can immediately intervene such as offering discounts or
improving service quality. This not only increases customer satisfaction but can also prevent customers from
switching to competitors. Additionally, customer satisfaction predictions also provide valuable insights for
product development and marketing strategies. By knowing the factors that most influence satisfaction,
companies can focus on these aspects in efforts to develop new products or services. It also helps in designing
marketing campaigns that are more effective and suit customer needs and expectations. However, despite
advances in data analysis and prediction technology, challenges remain. One of them is ensuring that the data
used is accurate and representative. Apart from that, companies must also maintain the privacy and security of
customer data so as not to cause legal or ethical problems. Therefore, companies must develop good and ethical
data management strategies in an effort to increase customer satisfaction through accurate predictions.

Customer satisfaction is one of the main indicators of business success, especially in the service industry where
customer experience greatly influences their loyalty and retention [7] [8]. XXX Company, operating in this
sector, seeks to understand and improve the level of satisfaction of its customers through predictive analytics.
With advances in big data and machine learning technologies, classification techniques have become valuable
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tools for analyzing customer data and predicting their behavior [9]. The classification method is a method in
machine learning that aims to categorize objects into predetermined classes based on the input features [10]. This
is a type of supervised learning where the model is trained using data that has been labeled. The C4.5
classification method is a decision tree algorithm that is used to predict the category or class of new data based
on historical data that has been labeled [11]. This algorithm is known for its ability to handle numerical and
categorical data, as well as producing easy-to-understand decision trees [12], [13] [14]. This research focuses on
the application of the C4.5 algorithm to predict the level of customer satisfaction at Company XXX, with the aim
of identifying the main factors that influence customer satisfaction and providing strategic recommendations for
improvement.

2. Research Methods

In this research, researchers apply the C4.5 classification method which will predict the level of customer
satisfaction with the service system in one of the companies in the city of Palembang to get a good accuracy
value. The stages of this research are shown in Figure 1 below:
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Figure 1. Research Stages

Researchers in this study use several stages for the process of solving problems which will be carried out in
several stages, namely carrying out the process of searching for problems in Company XXX, then observing,
then processing the testing process of all data which will be divided into several testing processes using using the
C4.5 classification method including training data, test data and test data, then conclusions will be obtained from
the test results.
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2.1. Classification
One of the well-known classification methods and has high prediction results in the application of data mining
[15]. Classification is an important component in machine learning with wide applications in various fields [16].
Advances in algorithms and techniques have improved the accuracy and efficiency of classification models,
making them very useful tools in data analysis. The data mining processing carried out in this research follows
the stages in Knowledge Discovery in Database (KDD) to produce information according to a predetermined
sequence [17], along with the stages in this classification, including :
a. Data Preprocessing
Removing noise, handling missing data, and feature normalization, underscore the importance of
preprocessing in improving the performance of classification models [18].
b. Dataset Sharing
Split the dataset into training and test sets for model evaluation. A common division is 70% of the data for
training and 30% for testing [19].
c. Model Training
Uses a training dataset to teach the model to recognize relevant patterns. This shows that selecting
appropriate hyperparameters during training can significantly improve model performance [20].
d. Model Evaluation
Using metrics such as accuracy, precision, recall, and F1-score to measure model performance, therefore
suggests the use of multiple metrics for comprehensive evaluation of classification models [21].

2.2. Method Decision Trees C4.5
Tree-based methods that break down a dataset into smaller subsets based on features, resulting in a model that
can be used for class prediction. Decision trees are easy to interpret but are susceptible to overfitting if not
pruned well [22]. C4.5 is a machine learning algorithm used to build decision trees. This algorithm is a
development of ID3 (lterative Dichotomiser 3) which was developed by Ross Quinlan. C4.5 is used for data
classification and is known for its ability to handle continuous data and missing attributes. C4.5 is a powerful and
flexible algorithm for classification, capable of handling diverse and complex data. Although it has some
disadvantages in terms of computational complexity, its advantages in dealing with continuous data and missing
attributes make it a popular choice in various applications. The process stages in the C4.5 Algorithm are as
follows :

a. Finding Information Gain: Calculate the information gain for each attribute and select the attribute with the
highest information gain to become the dividing node. High information gain ensures that data sharing is as
optimal as possible [23].

b. Building a Tree: Uses selected attributes to divide the dataset and repeats this process recursively for the
resulting subsets until all data in the subset has the same class or there are no more attributes to divide. Here
it is stated that this recursive process allows the formation of detailed and accurate trees [24].

c. Tree Pruning: Performs pruning to reduce the size of the tree and improve generalization by removing
branches that make a small contribution to the classification. Pruning is effective for reducing overfitting
[25].

3. Results and Discussion

The data produced by this research is data from one of the service companies in the city of Palembang. The data
used is customer satisfaction data from the last year from researchers conducting tests, including from May 2023
to April 2024. This data has a total of 3078 customer data. The following is a table of the data:

Table 1. Research data

No Month PR PS D
1 April 2024 107 15 1
2 March 2024 70 8 7
3 February 2024 69 18 1
4 January 2024 333 15 10
5 December 2023 197 23 1
6 November 2023 49 0 1
7 October 2023 280 31 1
8 September 2023 252 56 1
9 August 2023 248 80 12
10 July 2023 353 46 2
11 June 2023 411 62 24
12 May 2023 263 69 15

Where:
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PR = Promotor
PS = Pasiver
D = Detractor

PR is an assessment between 9-10, while PS is an assessment between 6-8, while D is an assessment between 1-
5. From this data, the researcher then determines the attributes that will be used in this research process. There
are 12 (twelve) attributes in question, namely as follows:

Table 2. Attribute

Attribute Information
April 2024
March 2024

February 2024
January 2024
December 2023
November 2023
October 2023
September 2023
August 2023

July 2023

June 2023

May 2023

REBoom~wousrwnr|Z
22 222 222 2 2 2 2|

Data from the attributes above are used in accordance with the needs of researchers which is expected to make it
easier for researchers in the calculation process using the C4.5 classification method. Researchers use a
classification method where the existing data will be subjected to a data classification process so that the
calculation process can be carried out using the C4.5 method. The data has been classified by combining the
ratings between Types PR and PS because they can still be categorized as good ratings from customers while D
remains alone which is categorized as bad ratings from customers. The classification data includes the following:

Table 3. Data Classification

No Month Good Bad
1 April 2024 122 1
2 March 2024 78 7
3 February 2024 87 1
4 January 2024 348 10
5 December 2023 220 1
6 November 2023 49 1
7 October 2023 311 1
8 September 2023 308 1
9 August 2023 364 12
10 July 2023 311 1
11 June 2023 473 24
12 May 2023 332 15

In this research, the C4.5 method will produce a decision tree, which means we will determine which attribute
will become the root, this can all be seen from the results of the highest gain value of all the attributes we use.
Calculations on the data we use can be seen in the following table:

Table 4. Node Calculation

Amount

Month of data Good Bad Entropy Gain
3078 3008 70 0.095857334

0.11770929

April 2024 123 122 1 0.044761789

March 2024 85 78 7 0.182860378
February 2024 88 87 1 0.057101874
January 2024 358 348 10 0.104456209
December 2023 221 220 1 0.028726138
November 2023 50 49 1 0.084313705
October 2023 312 311 1 0.021939172
September 2023 309 308 1 0.022107136
August 2023 376 364 12 0.113304317
July 2023 312 311 1 0.021939172
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June 2023 497 473 24 0.143171968
May 2023 347 332 15 0.13490696

The results of the calculation trial process using the C4.5 classification method, here are results that have
customer satisfaction values from calculation results using data from the last 1 year. March has the highest
Entropy value compared to other months, from here the Team Leader can discuss what statements will be made
to customers in the future.

3. Conclusion

In this research, the highest gain value was the gain in March 2024. Meanwhile, the lowest gain was in October
2023 and July 2023. Results from testing using the weka application, tsshis research shows that the C4.5
classification algorithm is effective in predicting the level of customer satisfaction at Company XXX, with a
prediction accuracy level of 83%. These results show that the C4.5 method can capture complexity and variation
in customer data well. By identifying the main factors that influence customer satisfaction, Company XXX can
direct their efforts to improve the most influential aspects of service, thereby increasing customer loyalty and
overall business performance.
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