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Abstract−In this study the authors will analyze the comparison of the naïve Bayes classifier and decision tree methods in the 

classification of transaction data types of payments that are often made by customers where the method will analyze which model has 

the best percentage. The author uses the Kaggle deals payment data set. The data mining methods used to classify data are naïve Bayes 
classifier, decision tree, and rule based. For this study the Naïve Bayes Classifier method will be used. The results of the research on 

the accuracy of data classification using a decision tree have an accuracy value of 95.60%. where the predicted data yes with yes 

answers totaled 232 and answer no 17 with a class precision value of 93.17%. While the predictions for no with yes answers totaled 5 

and for answers no totaled 246 with a class precision value of 93.17%. Based on the results of research using the naïve Bayes classifier 
and decision tree, it is possible to classify data on types of deals payment based on age ranges with different accuracies. From the 

percentage results, the decision tree method has the highest or best percentage with a value of 95.60%, while the Naïve Bayes classifier 

has a value of 92.20%. 
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1. INTRODUCTION  

Data mining or data mining in the digital era has become a strategic step for use in various fields. One area that uses data 

mining is sales and payment transactions [1]. 

The evolution of data cannot be separated from the current development of information technology which is 

capable of collecting very large amounts of data [2]. In addition to the ever-increasing data mining needs, various 

classification algorithms have emerged so that large amounts of data can be processed [3]. 

Classification is the process of creating a model or function that describes and characterizes the class of 

information. Classification is a form of analysis of information extraction models that classify information classes [1]. 

Classification is important in determining service class, because service class affects service quality [4]. The results of 

the classification process in service classes are used as a source of information for business needs and national policies in 

the field of data and communication technology [5]. 

In today's digital era, the convenience of data storage and data access is very important. The data received by the 

company is processed into information so that it becomes knowledge that can be used for planning, decision making, 

monitoring, evaluation [6]. To extract knowledge from data that has been processed, certain methods are needed so that 

this knowledge can be useful for users. The method used is data mining. Data mining is used to extract knowledge 

automatically from large data by looking for interesting patterns contained in the data [7]. 

In this study the authors will analyze the comparison of the naïve Bayes classifier and decision tree methods in the 

classification of transaction data types of payments that are often made by customers where the method will analyze 

which model has the best percentage [8]. The author uses the Kaggle deals payment data set. 

The data mining methods used to classify data are naïve Bayes classifier, decision tree, and rule based. For this 

study the Naïve Bayes Classifier method will be used [9]. The advantage of using the Naïve Bayes classifier method 

compared to other methods is that it is a statistical classification method that can be used to predict the probability of 

membership of a class, besides that it is proven to have high accuracy and speed when applied to large databases [10]. 

Comparison of algorithms is a comparison of 2 or more algorithms to find out which algorithm is the best of these 

algorithms. Comparison of these classification algorithms to determine which classification produces the highest accuracy 

value based on the type of payment data [11]. 

Another algorithm that can be used to perform sentiment analysis is the Decision Tree. Decision Tree is a simple 

representation for classification, the process in the Decision Tree is to convert data in the form of tables into a tree or tree 

and then change the shape of the tree into rules or rules [12]. 

The Naive Bayes Algorithm is a method that can handle predictive factors in the next month and trends directly. 

The advantage of this algorithm is that it has a very good ability to estimate data that has trend patterns and predictions 

for the next month [13]. 

The Naïve Bayes classifier is a fairly simple probabilistic classification method. The calculation carried out in this 

method is on a set of opportunities by adding up the frequency and combination of values from the dataset owned. The 

Naïve Bayes Classifier method assumes that each variable in each category is independent of the other [14]. 

A tree is a data structure consisting of nodes and edges. The nodes in a tree are divided into three, namely root 

nodes (root/node), branch/internal nodes (branch/internal nodes) and leaf nodes (leaf nodes) [15]. A decision tree is a 

simple representation of a classification technique for a number of classes. thus, where both internal and root nodes are 

marked with attribute names, the edges are labeled with possible attribute values and leaf nodes are marked with different 

classes [10]. 
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With the growth of 𝑛, the smoothed minimum depth of decision trees solving the problem of recognition 

deterministically is either bounded from above by a constant, or grows as a logarithm, or linearly [16]. For other cases 

(decision trees solving the problem of recognition nondeterministically, and decision trees solving the membership 

problem deterministically and nondeterministically), with the growth of 𝑛, the smoothed minimum depth of decision trees 

is either bounded from above by a constant or grows linearly [17]. 

 The decision tree is a method with the basic concept of turning data into a decision tree and its rules [6]. The 

selected variable will result in a constraint with the same data, and a simple decision tree can be generated with fewer 

iterations. This decision tree is based on rules that aim to divide the number of populations with heterogeneous properties 

into more detailed and homogeneous characteristics [14]. 

In research (Eka Miranda, et al 2018) classifies customers into two classes, namely potential customer classes and 

non-potential customer classes using classification prediction attributes consisting of Occupation, Type of Payment, 

Tenor and Age [9]. The results of the study show that the Naïve Bayes Classifier has been able to classify customers into 

two classes, namely potential customers and non-potential customers with their respective accuracy values as follows: 

Sensitivity 97%, Specificity 99.8%, Precision 99.8%, Recall 97 %, Accuracy 97%, Error Rate 3% [2]. 

In the preprocessing stage before carrying out the data mining process to find out the amount of data per attribute 

then carry out the data mining process using the naïve Bayes algorithm, with a combined percentage split of 60 to 90 

percent showing the results of each accuracy value of 80.137%, 78.0822%, 81, 5060%, and 83.5616%. the best in the 

percentage split combination of 90% with an accuracy percentage of 83.5616%. And the results of the evaluation using 

the confusion matrix show that the status of consumers who have the most and are superior to the employee class and 

student class is the Student Class [18]. 

Based on previous research where the naïve Bayes classifier and decision tree methods can be used in data 

classification, the authors will compare the two methods in classifying payment type transaction data. 

2. RESEARCH METHODOLOGY 

2.1 Research Stages  

The implementation of this research is illustrated by using a fishbone flowchart as shown in the following figure. 

 

Figure 1. Research Fishbone Model 

This framework is the steps that will be taken in order to solve the problem to be discussed. Figure 2. below is 

the framework (framework) used in this study. 

 

Figure 2. Research Procedure Framework 
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Based on the framework in Figure 2, each step can be described as follows: 

1. Describe the Problem 

Describe the problem clearly to get the results of a comparative study of the naïve Bayes classifier and decision tree 

methods in the classification of payment type data. 

2. Problem Analysis 

The problem analysis step is a step to understand the problem whose scope or boundaries have been determined. By 

analyzing the predetermined problem, it is hoped that the problem can be well understood. 

3. Setting Goals 

Based on the understanding of the problems of the problems, the objectives to be achieved in this study were 

determined. This goal determines the targets to be achieved, especially those that can overcome existing problems. 

4. Studying Literature Related to the Title 

To achieve the goal, then studied some of the literature that is expected to be used. Then the literature studied is 

selected which will be used in this study. Literature sources were obtained from books and journals. 

5. Data Collection 

The data needed is data that will be used as material for research, namely data on types of payment deals from 

Kaggle. 

6. System Analysis 

System analysis is quite important to do, because here the author must know the weaknesses of the system, obstacles, 

constraints and opportunities that are not able to be achieved by the current system in order to find alternative 

solutions to the problem. 

7. System Design 

The system is designed using rapid miner tools to manage payment type data by looking at the accuracy and 

percentage of calculations for each method. 

8. Program Structure 

Program Structure Design is a design that describes the relationship between a communication system with other 

communication systems. 

9. Analysis Results 

At this stage it will provide the results of the research analysis of the naïve Bayes classifier and decision tree models 

which produce the percentage model of each method. 

2.2 Naïve Bayes Classifier  

The Naïve Bayes classifier is a fairly simple probabilistic classification method. The calculation carried out in this method 

is on a set of opportunities by adding up the frequency and combination of values from the dataset owned. The Naïve 

Bayes Classifier method assumes that each variable in each category is independent of the other  [14]. 

Naive Bayes is one classic machine learning algorithm based on a Bayesian network, which is usually applied to 

classification problems and has excellent performance. When using naive Bayes for classification, from the perspective 

of probability, for the item to be classified, it needs to calculate the probability of the item appearing in each target 

category, then choose the most significant probability and find the corresponding category, as the classification result 

[19] 

The Naïve Bayes Classifier algorithm has no relationship between one attribute and another, or in other words one 

attribute has no effect on other attributes, even though these attributes may be related [1]. 

Classification capabilities in Naïve Bayes are based on the Bayes theorem. In addition, the Naïve Bayes Classifier 

can also be said to be a method for making predictions in the future based on previous experience [14]. Based the Bayes 

theorem formula can be written as follows: 

𝑃(𝐻|𝑋) = 𝑃(𝑋|𝐻).𝑃(𝐻) 

𝑃(𝑋) .............. (1) 

where: 

𝑋 : unknown class data 

𝐻 : hypothesis from data 𝑋, whose class specifications are known 

𝑃(𝐻|𝑋) : the probability of conjecture 𝐻 based on state 𝑋 (posterior probability) 

𝑃(𝐻) : the probability of conjecture 𝐻 (prior probability) 

𝑃(𝑋|𝐻) : the probability of 𝑋 based on the state of the conjecture 𝐻 

𝑃(𝑋) : the probability of 𝑋 

2.3 Decision Tree  

 A tree is a data structure consisting of nodes and edges. The nodes in a tree are divided into three, namely the root node 

(root/node), branch/internal node (branch/internal node) and leaf node (leaf node) [20]. 

The decision tree is a simple representation of a classification technique for a finite number of classes, where 

internal nodes and root nodes are marked with attribute names, the edges are labeled with possible attribute values and 

leaf nodes are marked with different classes [20]. 
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Decision Tree is an algorithm commonly used for decision making. The Decision Tree will look for solutions to 

problems by making criteria as nodes that are interconnected to form a tree-like structure. Decision tree is a predictive 

model for a decision using a hierarchical or tree structure. Each tree has branches, branches represent an attribute that 

must be fulfilled to go to the next branch until it ends in a leaf. The concept of data in the Decision Tree is data expressed 

in the form of a table consisting of attributes and records  [21]. 

The decision tree is a method with the basic concept of turning data into a decision tree and its rules. The selected 

variable will result in a constraint with the same data, and a simple decision tree can be generated with fewer iterations. 

This decision tree is based on rules that aim to divide the number of populations with heterogeneous properties into more 

detailed and homogeneous characteristics [14]. 

3. RESULT AND DISCUSSION 

The data mining process is carried out using naïve Bayes classification and decision trees because these algorithms can 

be used in classifying payment type data. 

In this study two main research approaches were carried out, namely the qualitative and the qualitative approaches 

quantitative approach. A qualitative approach is used to analyze the literature review regarding variables that affect the 

selling price. While the quantitative approach is research the method used to examine a particular population or sample 

from a data set used for classification of sales prices [21]. The research methodology carried out consisted of 4 stages, 

which can be seen as follows:  

 

Figure 3. Research Methodology 

3.1 Data Understanding 

At this stage is data collection, analyzing data to understand the data to be used, identifying problems by understanding 

the substance in the data and looking for interesting things in the data. Broadly speaking, data understanding is used to 

check data so that we can identify problems in the data we get. This stage provides an analytical foundation for a study 

by making a summary and identifying potential problems in the data. This stage must also be carried out carefully and 

not in a hurry by data practitioners. Examples of data visualization performed by data practitioners. Usually, if you are 

not careful, insight or conclusions cannot be found immediately. The data in this study were obtained from the Kaggle 

deals dataset. Data deals for payment types with a total of 500 with 1 special attribute and 3 regular attributes. 

 

Figure 4. Deals Payment Type Data 
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3.2 Data Preprocessing 

The next process before the algorithm model is made is data preprocessing. In this research, preprocessing techniques 

were used, namely: cleansing, data aggregation, checking for missing values.  

The resulting data from Kaggle still contains redundancies which will interfere with the classification process, so 

preprocessing is needed to filter and clean. The following is the process of naïve bayes classifier and decision tree. 

3.3 Naïve Bayes Classifier 

When classifying in the naïve Bayes classification, training data is needed which will measure the data to be classified. 

Retrieving 500 Kaggle deals payment type data and labeling them manually to become training data. The training data 

will be classified into naïve Bayes classification and a model will be created and this model will automatically become 

test data and be given an automatic classification. 

 

Figure 5. Naïve Bayes Classifier Process 

In processing the classification using rapid miner tools by using the payment type deals dataset on Kaggle. The 

dataset will be processed naïve Bayes by applying the model and testing the performance of the results of the classification 

model. From the results of the training data and test data with the naïve Bayes classifier, a predictive data table and 

confidence value will be formed. So that a classification of payment types will be formed as shown in the following data. 

 

Figure 6. Results of Naïve Bayes Classifier Process Test and Training Data 

The results of the test and training data where the prediction is true if the data is correct then the prediction is yes, 

as in the first row where the data is yes and the prediction results are yes with a confidence value of 0.836, then if the data 

is no then the prediction results are no which indicates conformity data, all results from the classification model are in 

accordance with the modeling process. 
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Figure 7. Graph of Classification Results of the Naïve Bayes Classifier Method 

Furthermore, after the classification results with the naïve Bayes classifier, the following is a graph where the 

graphic results display data with the variable age, personal data on payments. In the graph, it can be seen that the age 

range of 20 – 40 makes payments while those over 50 have not made payment transactions so that the pattern has 

decreased on the chart. 

 

Figure 8. Naïve Bayes Classifier Accuracy Percentage 

The results of the training and testing data will be seen for accuracy which has 92.20% accuracy obtained based 

on true and false values in the data after being processed for classification using the Naïve Bayes classification model. 

Where from the amount of data 500 with the predicted value of yes 217 and value no 19 with an accuracy class of 91.95%. 

While the prediction no with the answer yes 20 and no 244 with an accuracy of 92.42%. 

3.4 Decision Tree 

In the next process of classification with a decision tree where the training data process will be the measurement of the 

data to be classified. Retrieving 500 Kaggle deals payment type data and labeling them manually to become training data. 

The training data will be classified into a decision tree and a model will be created and this model will automatically 

become test data and be given an automatic classification. 

 

Figure 9. Picture of the Decision Tree Process 

 In the process using rapid miner tools which use data deals for the type of payment, then apply a decision tree 

using a model, then determine the performance of the classification.  
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Figure 10. Results of Test Data and Decision Tree Process Training 

The results of the data from the process of classifying the types of deals payment using 500 data, the results of the 

prediction data are yes if the data is yes and the prediction results are worth no if the data is no, from the first data it has 

a confidence value of 0.847, and 0.153. 

 

Figure 11. Graph of Classification Results of the Decision Tree Method 

The results of the classification chart of the decision tree method are relatively balanced values based on the age 

variable data, on the graph the confidence data is with an interval of 0 to 0.2 with no answers, while yes answers are with 

intervals of 0.8 to 1. 

 

Figure 11. Percentage Accuracy of the Decision Tree 
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The results of the accuracy of data classification using a decision tree has an accuracy value of 95.60%. where the 

predicted data yes with yes answers totaled 232 and answer no 17 with a class precision value of 93.17%. While the 

predictions for no with yes answers totaled 5 and for answers no totaled 246 with a class precision value of 93.17%. 

Based on the results of research using the naïve Bayes classifier and decision tree, it is possible to classify data on types 

of deals payment based on age ranges with different accuracies. From the percentage results, the decision tree method has 

the highest or best percentage with a value of 95.60%, while the Naïve Bayes classifier has a value of 92.20%. 

4. CONCLUSION 

In this study the authors will analyze the comparison of the naïve Bayes classifier and decision tree methods in the 

classification of transaction data types of payments that are often made by customers where the method will analyze 

which model has the best percentage. The author uses the Kaggle deals payment data set. The data mining methods used 

to classify data are naïve Bayes classifier, decision tree, and rule based. For this study the Naïve Bayes Classifier method 

will be used. The advantage of using the Naïve Bayes classifier method compared to other methods is that it is a statistical 

classification method that can be used to predict the probability of membership of a class, besides that it is proven to have 

high accuracy and speed when applied to large databases. The results of the accuracy of data classification using a decision 

tree has an accuracy value of 95.60%. where the predicted data yes with yes answers totaled 232 and answer no 17 with 

a class precision value of 93.17%. While the predictions for no with yes answers totaled 5 and for answers no totaled 246 

with a class precision value of 93.17%. Based on the results of research using the naïve Bayes classifier and decision tree, 

it is possible to classify data on types of deals payment based on age ranges with different accuracies. From the percentage 

results, the decision tree method has the highest or best percentage with a value of 95.60%, while the Naïve Bayes 

classifier has a value of 92.20%. This decision tree method has better accuracy than the naïve Bayes classifier. In the 

future it will be interesting for future researchers to be more specific in determining the imbalanced data set. 
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