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1. INTRODUCTION

Along with the development of technology, online transportation services such as Maxim have made it easier
for people to meet their mobility needs. The presence of this service is very helpful, especially in urban areas that
often experience congestion due to dense population and excessive use of private vehicles. However, although
Maxim has become an important choice for many people, there are a number of problems that affect customer
satisfaction, such as punctuality, fleet comfort, and ease of ordering [2] . The tight competition between online
transportation service providers, such as Gojek , Grab, and Maxim, is also a challenge in itself. To remain
competitive, Maxim must continue to innovate and provide excellent service that can meet customer expectations.
This study aims to measure the level of Maxim user satisfaction using quantitative methods and data analysis
through the C4.5 algorithm, which shows that security factors, service availability, and waiting time greatly affect
user satisfaction.

Maxim Transportation Online faces various significant challenges in its efforts to classify the level of
customer satisfaction, especially for GoBike service users. Although Maxim has tried to provide the best service,
there are a number of problems that hinder the achievement of optimal levels of satisfaction. Some of the main
factors that cause customer dissatisfaction include prices that are considered less competitive, inadequate facilities
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compared to competitors, driver services that have not met expectations, and the level of company loyalty that is
considered still lacking in maintaining long-term relationships with customers . Based on data obtained in 2021,
around 17.53% of customers expressed their dissatisfaction with various aspects provided by Maxim [1] . This
problem becomes even more complex considering that Maxim needs to classify customer satisfaction levels more
effectively. So far, customer satisfaction level classification has been done manually using applications such as
Microsoft Office Excel. This process groups customers based on satisfied and dissatisfied categories regarding
various aspects such as price, facilities, driver service, and company loyalty. However, this manual process has
limitations, especially in managing large amounts of data and analyzing the relationship between interrelated
variables. Therefore, to increase the effectiveness of managing and analyzing customer satisfaction data, Maxim
requires a more sophisticated and automatic system.

The solution that can be applied to overcome this problem is to build a data mining-based application system
that utilizes the C4.5 algorithm. The C4.5 algorithm is one of the effective methods for big data classification and
can be used to analyze customer data more quickly and accurately. By using this algorithm, Maxim can produce
a decision tree that describes the relationship between factors that influence customer satisfaction levels, such as
price, facilities, driver service, and company loyalty. Through this system, Maxim is expected to be able to classify
customer satisfaction levels more efficiently, so that it can make more appropriate decisions in an effort to improve
service quality and retain customers [1] . Maxim Transportation Online, as one of the online transportation service
providers, faces various obstacles in classifying customer satisfaction levels, especially for GoBike service users
who use motorbikes as a means of transportation. Some of the main problems that arise in measuring this level of
satisfaction include customer dissatisfaction with various aspects, such as prices that are considered less
competitive, inadequate facilities, inconsistent service quality from drivers, and lack of company loyalty in
maintaining good relationships with customers. Based on the analysis conducted

2. METHOD
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Figure 1. Research Stages

Description framework Work study :

1. Identification Problem

Step beginning in do study is identify problem. At the stage this, formulation problem must have done with
appropriate for the application of data mining using C4.5 algorithm for classify satisfaction customer online
transportation can give optimal benefits for Maxim Transportation Online. This is cover observation to factors or
constraint in classify level satisfaction user GoBike , so that Maxim Transportation Online can avoid mistakes
and difficulties in analyze as well as classify satisfaction customers, in particular customer online transportation.
2. Data Collection

a. Study Literature

Data obtained from various source like books electronic (ebook , journal scientific, articles research, and
internet site searches. The results of studies literature This is the collection relevant references with formulation
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problem for strengthen problem , building base theory, and become reference in design control and simulation
flow in data mining applications.

b. Interview

Data collection was carried out through interview direct with Maxim Order section on Maxim Transportation
Online. Respondents main in interview This is Mr. Muhammad Farizi as head of Maxim Order.

3. Data Analysis
After the data is complete collected, steps next is do processing or data analysis. Research This use C4.5
algorithm for data analysis. In In general, the C4.5 algorithm has a number of step in build tree decision:

Choose attribute as root.
For branch for every mark attributes.
For case to in each branch.
Repeat the process for every branch until all case in branch own same class.
Election attribute as root based on the highest Gain value from available attributes. Gain calculation is
performed with use formula following:
Gain( S,A ) =Entropy (S ) - > n|Si| *Entropy(S ) [3]
I=1]S I
Before co‘uLt Gain value, need counted Entropy value first before. Entropy is used for determine how much
informative A attribute in produce decision. Formula The basis of Entropy is as following:
Entropy(S,A)=- Y'n Pi* Log2Pi [4]

Information:

S : Set case.

A : Attributes.

n : Amount partition on S.

P_i: Proportion from a subset of.

If There is attributes that have Lots value , need calculate Gain Ratio. Before that, it is necessary calculated Split
Information, which is formulated as following:

Split Info (S,A)=Yc Si Log2 Si [5]
i=18 S
Information :

S : Data set used for training.

A : Attributes,

S_i: Amount sample for subset.

: Number of subsets generated from breakdown use attributes .

After the Split Information value is calculated , the Gain Ratio can be counted use formula:
Gain Ratio ( S,A )=Gan G4
SplitInfo (S,A) (6]

Steps This ensure that algorithm choose the most informative attribute For build tree decision with high
efficiency and accuracy.

Steps data analysis with The C4.5 algorithm is:

1. Data Selection

Selecting level data satisfaction customer online transportation (especially user GoBike on Maxim
Transportation Online). Data selected based on relevant attributes For reduce room scope research [7] .
2. Pre-Processing

Cleaning level data satisfaction customers , namely delete information that is not relevant , check data
inconsistencies , and fix them error [8] .

3. Transformation

Convert data to in a format that can be processed in a way mathematical For ensure data validity and avoid data
corruption during the classification process [9] .

4. Data Mining
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Do data classification with C4.5 algorithm for find pattern or rules that can used For predict level satisfaction
customers [10] .

5. Interpretation/Evaluation

Implement and evaluate the resulting pattern from the data mining process [11] . The results of the analysis served
in an easy format understood by the parties user system , namely Maxim Order on Maxim Transportation Online.

Design system is a process that includes various activity For explain in detail how system will function . Modeling
system done using UML (Unified Modeling Language), which consists of from use case to describe functionality
system , activity diagram for visualize channel Work syste , and class diagram as representation objects used as
base in development system. Stage making program code aims For simplify Name column during the data entry
process ( entering) ortabulate data). The coding process This use Language PHP programming and utilizing
MySQL database. Testing system aiming For verify functionality overall system and ensure Handling error
Already in accordance with what is expected . Testing beginning done on the localhost server, such as :
http://localhost/customer-satisfaction-classification/ . Implementation is stage end in the process of
implementation system new , where the system prepared For operated . Stage This aiming For to realize the system
that has been designed previously .

3. RESULTS AND DISCUSSION

Data is obtained from the Maxim Order section as input with a total of 155 data. This data is divided into two
parts:

e 100 data for training.
e 55 data for testing.

Table 1. Scale Likert Satisfaction Customer

Choice Star Abbreviation Score
Very Satisfied SP 5
Satisfied P 4
Enough CP 3
Satisfied
No Satisfied TP 2
Very No STP

The data selection stage is carried out to obtain data that meets the needs in classifying satisfaction.
customer user transportation on line, needed data classification results satisfaction customer Which in can from
previous data collection. In this data selection stage, the types of classification attributes are first determined
with the aim of matching the needs of the system to be built, Price (A1), Facilities (A2), Service (A3), Loyalty
(A4), Category (AS). After determining the attributes in classifying customer satisfaction of online
transportation users, the next step is to group the attributes .

In the data mining process, there is often incomplete data, which can be caused by missing values or
errors in attributes. In the analysis of the classification of customer satisfaction levels of Maxim online
transportation service users, some attributes may be irrelevant, so a data preprocessing stage is needed to
adjust the database to the specified standards. The C4.5 algorithm, which is used to build a decision tree ,
involves two types of attributes, namely input attributes and target attributes. These attributes are used to make
comparisons in the calculation of Gain and Ratio .

Steps in determine node root the is as following:

a. Calculation Entropy

Step beginning algorithm C4.5 is look for entropy value , use formula equality :

Entropy(S) = (-3 *Log S + (-2 *Log S
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[N}

S2(g)S2(g) ' [12]

b. Calculation Information Gains
Results information calculation gain Information Gains Attribute Price = 0.123, Information Gains Attribute

Facility = 0.003, Information Gain Service Attribute = 0.007, Information Gain Loyalty Attribute = 0.016.

c. Calculation Split Information
Split information used as divider from Gains (4) Which will produce gain ratio . calculation split info
from every attribute with use formula equality following This

SplitInfo=->" |S| Log2 ISi] [13]

=1 s| Is
Results calculation Split Information Attribute Price = 1,867, Split Information Attribute Facility =1.801,
Split Information Service Attributes
= 1.966, Split Information Attribute Loyalty = 2.009.

d. Calculation Gains Calculation Ratio gain ratio in classify satisfaction customer transportation on line:

GainRatio (A )= Gain4) [10]

SplitinfoA (D
Calculation results GainRatio Attribute Price = 0.066, GainRatio Attribute Facilities = 0.002, GainRatio Attribute
Service = 0.003, GainRatio Attribute Loyalty = 0.008.

Implementation system , the program is hosted on the server so that it can be accessed . For example on the
localhost server: http://localhost/klasifikasi-kepuasan-pelanggan-maxim/. Implementation of Accuracy Test
Result Output Tree The decision is appearance Implementation of the output form for accuracy test results
classification satisfaction customer user online transportation

Picturel. mplementation of Decision Tree Accuracy Test Result Output

The data mining application to classify customer satisfaction of online transportation users has been
successfully implemented in the system by applying the C4.5 Algorithm, the results of the classification of
customer satisfaction of online transportation users, the number of online transportation users with the
classification of "Dissatisfied" is 91 customers, while those who are "Dissatisfied" are 9 customers.

e. CONCLUSION

System classification satisfaction customer user service this online transportation use data mining method
with implementation C4.5 Algorithm. The process carried out covering calculation mark entropy, information
split info, gain, and gain ratio, which then produce tree decision as output for determine level satisfaction
Customer . Application This can give information in the form of results analysis as well as calculation based on
method C4.5, accompanied by with appearance tree prepared decision for admin. Testing done using 100 training
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data consisting from four attribute classification , namely price , facilities , service , and loyalty. From the results
said , obtained tree decisions that describe level satisfaction customer user online transportation.
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