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Abstract - The business world is always experiencing rapid changes, so it requires companies to be able to 

respond to these changes quickly and precisely. PT. Fitindo Sehat Sempurna as a company engaged in fitness 

services wants to do data mining to predict the smooth financing of its members and strive to increase 

sustainable sales turnover. One of the classification algorithms that is often used and gets a lot of attention 

from researchers in predicting problematic financing is Naive Bayes, Decision Tree C4.5 and then tries to 

compare it with the Fuzzy Decision Tree (ID3). Of all the trials of the three methods, the best results were 

obtained, namely Naive Bayes with the highest calculation result of accuracy of 85,00% and AUC = 0,960 as 

the best results. This test uses 80 training data and 20 testing data. 

Keywords: Financing, Membership, ID3, Fuzzy, Decision Tree, C4.5, Naive Bayes. 

 

Abstrak - Dunia bisnis selalu mengalami perubahan yang cepat, sehingga menuntut perusahaan untuk dapat 

merespon perubahan tersebut dengan cepat dan tepat. PT. Fitindo Sehat Sempurna sebagai perusahaan yang 

bergerak di bidang jasa kebugaran ingin melakukan data mining untuk memprediksi kelancaran pembiayaan 

para anggotanya dan berupaya untuk meningkatkan omset penjualan yang berkelanjutan. Salah satu algoritma 

klasifikasi yang sering digunakan dan mendapat banyak perhatian dari para peneliti dalam memprediksi 

pembiayaan bermasalah adalah Naive Bayes, Decision Tree C4.5 dan kemudian mencoba membandingkannya 

dengan Fuzzy Decision Tree (ID3). Dari semua uji coba ketiga metode tersebut, didapatkan hasil terbaik yaitu 

Naive Bayes dengan hasil perhitungan akurasi tertinggi yaitu 85,00% dan AUC = 0,960 sebagai hasil terbaik. 

Pengujian ini menggunakan 80 data training dan 20 data testing. 

Kata kunci: Pembiayaan, Keanggotaan, ID3, Fuzzy, Decision Tree, C4.5, Naive Bayes 

 

 
1. Introduction 

The business world continues to change rapidly, so companies must quickly and appropriately respond to 

changes. In the era of globalization, the industry demands sophisticated systems to advance, including in fitness 

services. Fitness centers are growing because they attract different ages who want to exercise comfortably and 

flexibly time. PT. Fititndo Sehat Sempurna, a fitness service provider, faced problems in membership 

assessment because the data only focused on one prospective member without considering previous financing 

experience. 

From the above problems can be taken alternatives by utilizing techniques data mining by comparing three 

algorithms for the identification of member growth and development. Algorithms are measures that are always 

used in everyday life [1].   Algorithms also serve as supporting tools that ensure the smooth operation of a 

system. In a variety of contexts, algorithms provide structured instructions and rules, allowing systems to work 

efficiently and effectively [2]. In this study, the algorithm to be used is the method Naive Bayes, Decision Tree 

C4.5 and Fuzzy Decision Tree (ID3). With hope after being processed with data mining can help predict the 

likelihood of stalled member financing. 

Naïve Bayes is a classification technique that uses probability and statistical methods to make predictions  

[3]. This technique is based on Bayes' Theorem, which calculates the probability of an event based on prior 

knowledge of related conditions [4]. In the context of classification, Naïve Bayes assumes that each feature or 

attribute of the data used is independent of each other, although in reality this assumption may not always be 

true [5].  

Decision Tree is one of the most powerful and efficient techniques in data mining that it has been widely 

used by researchers [6]. A decision tree represents a tree-like structure for classified data. Decision trees 

produce rules for classification [7]. 
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Fuzzy decision trees utilize fuzzy set theory to describe the level of connectedness of an attribute, while for 

the process of forming decision trees using the decision tree induction process [8]. 

Research on Models Data Mining In determining the feasibility of choosing a place of residence using the 

method Naïve Bayes, the criteria used include clean water sanitation, location security, prices and house 

facilities for residence, garbage disposal, transportation, house models, and of course must be flood-free [9]. 

Method Naive Bayes for determination in the selection of residence, it is used to facilitate consumers in 

choosing a place to live in accordance with consumer wishes, which can result in a habitable or inappropriate 

residence [10]. 

In a study entitled Hypertension Risk Classification Using Fuzzy Decision Tree Iterative Dichotomiser 3 

(ID3), Given that hypertension is one of the dangerous diseases, researchers have conducted research related 

to the classification of hypertension based on existing factors. One of the methods that is often used for 

classification is Fuzzy Decision Tree [11]. 

This study will compare the Naive Bayes  method with Decission Tree (C4.5), the results of the analysis of 

the two methods will be compared again with  the Fuzzy  method to see the ease of use and accuracy of the 

calculation results of each algorithm to analyze the smooth financing of fitness studio  fitness centersat PT 

Fitindo Sehat Sempurna hopefully this research can help the effectiveness, as well as better system performance 

in the future. 

The development and success of a fitness studio is very dependent on the sales turnover or users of the 

fitness center. PT. Fitindo Sehat Sempurna wants to maintain customer loyalty and conduct a smooth financing 

analysis. In this study, Data Mining will be compared using Naive Bayes, Decission Tree C4.5 and Fuzzy 

Decission Tree (ID3) to predict the smooth financing of fitness center members. From the results of the analysis 

of the three methods, it will be seen, which method produces the best value. 

Based on the identification and scope of the research problem to be carried out, the problems in this study 

can be summarized in the problem formulation, namely: How to get the best results in predicting the smooth 

financing of fitness center members with data mining using the Naïve Bayes method, Decision Tree C4.5 and 

Fuzzy Decision Tree (ID3)? and How to design Data mining so that it can be used to determine the right 

business strategy? 

 

2. Literature Review  

Research conducted by Sinta Amanda Pratiwi et al. related Prediction of Drug Inventory at Pharmacies 

Using the Decision Tree Algorithm obtained an accuracy of 98.28%, Precision 0.9832, Recall 0.9828, and F1-

Score 0.9804. with these results, this research can be continued by implementing drug inventory predictions 

using Decision Tree into an application [12].  

Research conducted by Amelia Ramadhani et al. showed an accuracy of 98.50%, with precision for Drop 

Out and No Drop Out respectively 93.18% and 100.00%. Recalls of Drop Out and No Drop Out data are 

64.44% and 100.00% [13]. 

Research conducted by Azwanti related to Motorcycle Sales Prediction at PT. Capella Dynamics Nusantara 

Yellow Face Branch Using Algorithm C4.5, The test results are very good because Rule the resulting is almost 

the same [14]. 

Research conducted by Prayoga et al related to Liver Disease Diagnosis Using Method Naïve Bayes, 

Accuracy testing of 40 test data obtained an accuracy rate of 87.5%. [15]. 

 

3. Result and Discussion 

The results of research and testing to obtain the model and the results of calculating and comparing the 

three proposed algorithms, followed by testing the data into the model to get better results. 

3.1 Data Training 

Data collection techniques are various methods or approaches used to collect information or data required 

for research or analysis [16]. 

The amount of data obtained from data collection is as many as 100 records, with attributes of Member 

Status, Gender, Age, Package, Income, and distance. 

3.2 Data Testing 

After preparing 20 data test data records, the next step is to perform calculations by multiplying the Current 

and Non-Current classes/labels. 

3.3 Test Result with Naïve Bayes Algorithm 

Member data testing is carried out using the RapidMiner 9.7.0 application, the Naive Bayes test flow is as 

follows; 
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Figure 1. Naive Bayes Test Flow 

 

First, processing begins with inputting training data and testing data that will be used in excel read operators 

and then connected to the Naive Bayes method in data testing to produce the best performance. 

The results of the prediction of CURRENT and NON-CURRENT payments, the data used in the Naive 

Bayes method is 20 records with 6 attributes as shown in Figure 2. 

 

 
Figure 2. Naive Bayes Accuracy Results 

 

The test results using the Naïve Bayes method above obtained results with an accuracy rate of 85.00%, 

which means that the level of data accuracy is good. 

Class Precission can be interpreted as a match between a request for information and an answer to the 

request, so the match between the request and the CURRENT prediction is 81.82% and the match with the 

CURRENT prediction is 88.89%. 

Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 90.00% and 

true NOT CURRENT is 80.00%. The processing AUC for the Naive Bayes Algorithm is 0.960, as seen in 

Figure 3. 

 

 
Figure 3. AUC Naive Bayes Results 

 

AUC (Area Under the Curve) is calculated to measure performance differences. The ROC curve shows 

accuracy and compares the classification visually with false positives as horizontal lines and true positives as 

vertical lines. From the data above, analysis using the RapidMiner 9.7.0 application with Naive Bayes 

measurements obtained AUC results of 0.960 which are included in the excellent category (Excellent 

Classification). 

3.4 Test Results with Algorithm Decision Tree C4.5 

Decision Tree C4.5 is one of the algorithms used to form decision trees, the decision tree method of 

converting facts into decision trees that represent a rule. 



 Jurnal Nasional Komputasi dan Teknologi Informasi (JNKTI) 

Vol. 7 No. 6, Desember 2024 

P-ISSN 2620-8342 

E-ISSN 2621-3052 

 

1530 

Copyright © Jurnal Nasional Komputasi dan Teknologi Informasi (JNKTI )   

  

Data testing was performed using the RapidMiner 9.7.0 application following Figure 4 of the Decision Tree 

C4.5 test flow. 

 

 
Figure 4. Decision Tree C4.5 Test Flow 

 

First, processing begins with inputting training data and testing data that will be used in excel read operators 

and then connected to the Decision Tree C4.5 method in data testing to produce the best performance. 

The results of the payment prediction are CURRENT and NOT CURRENT, the data used in the Decision 

Tree C4.5 method is 20 records with 6 attributes as shown in Figure 5. 

 

 
Figure 5. Decision Tree Accuracy Results C4.5 

 

The test results that have been carried out using the Decision Tree model obtained an accuracy of 80.00% 

as seen in Figure 4.6. 

Class Precission can be interpreted as a match between a request for information and an answer to that 

request, so the match between the request and the CURRENT prediction is 75.00% and the match with the 

NOT CURRENT prediction is 87.50%. 

Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 90.00% and 

true NOT CURRENT is 70.00%. 

 

 
Figure 6. Data Set Decision Tree C4.5 

 

From the results of the analysis above, we can see that there are 11 attribute columns consisting of 6 ordinary 

attribute columns and 4 attribute special columns with the names Result, Prediction Result, Confidence 

CURRENT and Confidence NOT CURRENT, this is because these columns determine the results of member 

data analysis. From the data of 20 members, there are some data that are declared not to match the prediction 

of Decision Tree C4.5. 
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Figure 7. Data Wrong Prediction Decision Tree C4.5 

 

 
Figure 8. Formation of Decision Tree C4.5 

 

The processing AUC for the C4.5 Decision Tree Algorithm is 0.915, as seen in Figure 9. 

 

 
Figure 9. AUC Decision Tree C4.5 Results 

 

AUC (Area Under the Curve) is calculated to measure performance differences. The ROC curve shows 

accuracy and compares the classification visually with false positives as horizontal lines and true positives as 

vertical lines. From the data above, analysis using the RapidMiner 9.7.0 application with Decision Tree C4.5 

measurements obtained AUC results of 0.915 which are included in the excellent category (Excellent 

Classification). 

3.5 Fuzzy Decision Tree (ID3) 

This process requires training data taken from the classification data set using the attributes of Member 

status, Gender, Age, Package, Income and Distance. 

Data testing was performed using the RapidMiner 9.7.0 application following Figure 10 of the Fuzzy 

Decision Tree (ID3) test flow. 

 

 
Figure 10.  Fuzzy Decision Tree (ID3) Test Flow 
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First, processing begins with inputting training data and testing data that will be used in excel read operators 

then connected to the Fuzzy Decision Tree (ID3) method in data testing to produce the best performance.  

The results of the payment prediction are CURRENT and NOT CURRENT, the data used in the Fuzzy 

Decision Tree (ID3) method is 20 records with 6 attributes as shown in Figure 11. 

 

 
Figure 11. Fuzzy Decision Tree (ID3) Accuracy Results 

 

The test results that have been carried out using the Decision Tree model obtained an accuracy of 75.00% 

as seen in Figure 11. 

Class Precission can be interpreted as a match between a request for information and an answer to the 

request, so the match between the request and the CURRENT prediction is 77.78% and the match with the 

CURRENT prediction is 72.73%. 

Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 70.00% and 

true NOT CURRENT is 80.00%. 

 

 
Figure 12.  Data Set Fuzzy Decision Tree (ID3) 

 

From the results of the analysis above, we can see that there are 11 attribute columns consisting of 6 ordinary 

attribute columns and 4 attribute special columns with the names Result, Prediction Result, Confidence 

CURRENT and Confidence NOT CURRENT, this is because these columns determine the results of member 

data analysis. From the data of 20 members, there are some data that are declared not to match the predictions 

of the Fuzzy Decision Tree (ID3). 

 

 
Figure 13. Data Wrong Prediction Fuzzy Decision Tree (ID3) 
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Figure 14. Tree Formation Rules 

 

The processing AUC for Fuzzy Decision Tree (ID3) is 0.620, as seen in Figure 15. 

 

 
Figure 15. AUC Fuzzy Decision Tree (ID3) Results 

 

AUC (Area Under the Curve) is calculated to measure performance differences. The ROC curve shows 

accuracy and compares the classification visually with false positives as horizontal lines and true positives as 

vertical lines. From the data above, analysis using the RapidMiner 9.7.0 application with Fuzzy Decision Tree 

(ID3) measurements obtained AUC results of 0.620 which are included in the low category. 

3.6 Confusion Matrix Algoritma Naive Bayes 

Confusion matrix is a method that uses true positives, false positives, false negatives and true negatives, to 

calculate the accuracy of data mining concepts as follows: 

The test results that have been carried out using the Naive Bayes model, obtained an accuracy of 85.00% 

as seen in Figure 16 below. 

 

 
Figure 16. Naive Bayes Accuracy Results 

 

The number of CURRENT predictions whose reality is CURRENT is 9 and the number of CURRENT 

predictions whose reality is NOT CURRENT is 2, Next The number of CURRENT predictions whose reality 

is NOT CURRENT is 8 and the number of CURRENT predictions whose reality is CURRENT is 1.  

The test results using the Naïve Bayes method above obtained results with an accuracy rate of 85.00%, 

which means that the level of data accuracy is good. 

Class Precission can be interpreted as a match between a request for information and an answer to the 

request, so the match between the request and the CURRENT prediction is 81.82% and the match with the 

CURRENT prediction is 88.89%. 
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Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 90.00% and 

true NOT CURRENT is 80.00%. 

3.7 Confusion Matrix Decision Tree C4.5 

Confusion matrix is a method that uses true positives, false positives, false negatives and true negatives, to 

calculate the accuracy of data mining concepts as follows: 

The results of training data testing that has been carried out using the Decision Tree C4.5 model obtained 

an accuracy of 80.00% as seen in Figure 17 below. 

 

 
Figure 17. Decision Tree Accuracy Results C4.5 

 

The number of CURRENT predictions whose reality is CURRENT is 9 and the number of CURRENT 

predictions whose reality is NOT CURRENT is 3, Next The number of CURRENT predictions whose reality 

is NOT CURRENT is 7 and the number of CURRENT predictions whose reality is CURRENT is 1.  

The test results that have been carried out using the Decision Tree model obtained an accuracy of 80.00% 

as seen in Figure 4.18. 

Class Precission can be interpreted as a match between a request for information and an answer to that 

request, so the match between the request and the CURRENT prediction is 75.00% and the match with the 

NOT CURRENT prediction is 87.50%. 

Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 90.00% and 

true NOT CURRENT is 70.00%. 

3.8 Confusion Matrix Fuzzy Decision Tree (ID3) 

Confusion matrix is a method that uses true positives, false positives, false negatives and true negatives, to 

calculate the accuracy of data mining concepts as follows: 

The test results that have been carried out using the Fuzzy Decision Tree (ID3) model, obtained an accuracy 

of 75.00% as seen in Figure 18 below. 

 

 
Figure 18. Fuzzy Decision Tree (ID3) Accuracy Results 

 

The number of CURRENT predictions that are CURRENT reality is 7 and the number of CURRENT 

predictions that are CURRENT reality is 2, Next The number of CURRENT predictions that reality is NOT 

CURRENT is 8 and the number of CURRENT predictions that reality is CURRENT is 3.  

 The test results that have been carried out using the Fuzzy Decision Tree (ID3) model obtained an accuracy 

of 75.00% as seen in Figure 4.19. 

Class Precission can be interpreted as a match between a request for information and an answer to the 

request, so the match between the request and the CURRENT prediction is 77.78% and the match with the 

CURRENT prediction is 72.73%. 

Class Recall is defined as the ratio of the selected relevant items to the total number of relevant items 

available. So, from the data above, it can be concluded that the relevant level of true CURRENT is 70.00% and 

true NOT CURRENT is 80.00%. 
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4. Analysis of Method Comparison Results 

Models using Naive Bayes, Decision Tree C4.5 and Fuzzy Decision Tree (ID3) tested for accuracy produced 

accuracy, precision and recall values from all three models as shown in Table 1. 

 
Table 1. Accuracy, Precision, Recall and ROC values 

 Naive Bayes Decision Tree C4.5 Fuzzy Decision Tree (ID3) 

Accuracy 85,00% 80,00% 75,00% 

Submitted Date: 

MMMM dd, yyyy 

Reviewed Date 

 MMMM dd, yyyy 

Revised Date: 

MMMM dd, yyyy 

Accepted Date: 

MMMM dd, yyyy 

Recall 80,00% 70,00% 80,00% 

 

Based on Table 1 of the performance comparison results of the three algorithms, the test results for Naive 

Bayes have a higher accuracy value than Decision Tree C4.5 and Fuzzy Decision Tree (ID3) with a Naive 

Bayes Algorithm accuracy value of 85.00% while the accuracy value of Decision Tree C4.5 is 80.00% and 

Fuzzy Decision Tree (ID3) has an accuracy of 75.00%.  

In terms of prediction true positive FLUENT Naive Bayes is 9 and true positive NOT CURRENT 8, then 

true positive FLUENT Decision Tree C4.5 is 9 and true positive NOT CURRENT 7, while true positive 

FLUENT Fuzzy Decision Tree (ID3) is 7 and true positive NOT CURRENT 8, So predictions for CURRENT 

and NON-CURRENT results, Naïve Bayes Higher accuracy compared to Decision Tree C4.5 and Fuzzy 

Decision Tree (ID3). 

Furthermore, the comparison of AUC (Area Under Curve) values between the three models is Table 2. 

 
Table 2. Method Performance Comparison 

 Naive Bayes Decision Tree C4.5 Fuzzy Decision Tree (ID3) 

AUC 0,960 0,915 0,620 

 

Based on Table 2 the Naive Bayes method produces the highest value with an AUC value of 0.960. Included 

in the Excellent Classification category. 

 

5. Conclusion  

From the results of the comparison above, it can be concluded that these three methods namely Naïve Bayes, 

Decision Tree C4.5 and Fuzzy Decision Tree (ID3) include very good predictions with AUC Naive Bayes = 

0.960, Decision Tree C4.5 = 0.915 and Fuzzy Decision Tree (ID3) = 0.620, but the Naive Bayes methodsuperior 

with an accuracy value of 85.00% compared to the Decision Tree C4.5 method of 80.00% and the Fuzzy 

Decision Tree (ID3) method of 75.00%. 

After conducting this research, the highest accuracy was produced by the Naïve Bayes algorithm because 

the probability calculation of the Naïve Bayes algorithm was able to predict a greater positive true value 

compared to Decision Tree C4.5 and Fuzzy Decision Tree (ID3). 

Based on the results of research in predictions determine the smooth financing of fitness center members at 

PT. Fitindo Sehat Sempurna with a comparison of three data mining classification algorithms, it was concluded 

that Naive Bayes produced 85.00% accuracy and AUC = 0.960, Decision Tree C4.5 produced 80.00% accuracy 

and AUC = 0.915, while Fuzzy Decision Tree (ID3) produced 75.00% accuracy and AUC = 0.620; This 

research makes the Naive Bayes algorithm the best model with the highest accuracy of 85.00% and AUC = 

0.960 for solving the problem of predicting smooth financing of fitness center members at PT. Fitindo Sehat 

Sempurna uses 80 data training and 20 data testing to determine data mining design. 
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