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Abstract 
 The global economy continues to recover as trade flows, employment, and incomes 

improve. However, the economic recovery is uneven across countries and business sectors. The 
economic recovery has also resulted in structural changes, meaning that some sectors, jobs, 
technologies and behaviors will not return to pre-pandemic trends. Future developments 
depend on local economic conditions. The economy has the most important aspect in a country 
where the economy makes a country capable of meeting its needs by utilizing limited resources. 
This study aims to compare two data mining classification algorithms, namely Naïve Bayes and 
K-Nearest Neighbor, in analyzing socio-economic data in Indonesia. Based on this problem, the 
data mining classification method is used in determining the algorithm that is suitable for 
predicting socio-economic data in Indonesia. The two algorithms used are K-NN and Naive 
Bayes. After testing the two algorithms using confusion matrix and K-Fold Cross Validation, the 
results obtained from the two models have an accuracy of Naïve Bayes 98.25% and K-NN 
97.78% and the results of K-Fold Cross Validation Naïve Bayes 98% and K-NN 96%. Naïve 
Bayes is superior to K-NN in this context of socioeconomic data classification in Indonesia, 
especially in terms of accuracy. Although K-NN shows good consistency, Naïve Bayes provides 
more accurate results. 
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1. Introduction 

The global economy continues to recover as trade flows, employment, and incomes 
improve. However, the economic recovery is uneven across countries and business sectors. The 
economic recovery has also resulted in structural changes, meaning that some sectors, jobs, 
technologies and behaviors will not return to pre-pandemic trends. Future developments depend 
on local economic conditions. The economy has the most important aspect in a country where 
the economy makes a country capable of meeting its needs by utilizing limited resources. from 
limited resources, economic problems arise due to unlimited human needs, however, Indonesia 
also faces various challenges in achieving socio-economic welfare for all its people [1]. On the 
other hand, the increase in international commodity prices is still supporting Indonesia's export 
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performance which again recorded the highest value. Even so, the increase in imports this time 
was higher than exports, resulting in a trade balance surplus [2]. Indonesia's domestic economic 
development is considered quite stable in strengthening and industrial expansion continues. To 
understand and analyze the socio-economy in Indonesia, accurate, relevant, and up-to-date data 
and information that can be accessed by various parties, including the government, private 
sector, academics, and the public are also needed. This socioeconomic data is a valuable asset 
that can be processed and analyzed for various purposes, including understanding the 
socioeconomic conditions of the community. In the literature study, there are several theories 
that researchers use for the purposes of analyzing problems and also solving them. Data mining 
is the process of extracting useful patterns or knowledge from large and complex data. Data 
mining can be used for various purposes, such as classification, clustering, association, 
prediction, estimation, description, and visualization. Data mining can be applied to various 
fields, such as business, education, health and security [3]. One of the most commonly used data 
mining techniques is classification. Classification is the process of categorizing data into certain 
classes based on their attributes  [4]. Classification can be used to identify characteristics, 
recognize patterns, make decisions, and predict outcomes. There are many classification 
algorithms that have been developed, such as Decision Tree, Naïve Bayes, K-Nearest Neighbor, 
Neural Network, Support Vector Machine, and others [5]. Naïve Bayes and K-Nearest Neighbor 
(KNN) algorithms were chosen because they offer different approaches to the classification 
process, which are relevant for various dataset scenarios. Naïve Bayes was chosen for its 
simplicity, speed and efficiency, especially on large datasets with the assumption of 
independence between features. This makes Naïve Bayes often used in classification problems, 
while KNN was chosen for its ability to capture non-linear patterns through a distance-based 
approach [6]. This algorithm can provide good classification results on datasets with complex 
data distributions. The selection of these two algorithms is also based on the consideration that 
they have different working methods Naïve Bayes is based on probability and statistical 
assumptions, while KNN is based on instance learning so that it provides room for a more in-
depth comparison regarding the advantages and limitations of each in handling the dataset used. 

The methodology used by the Cross-Industry Standard Process for Data Mining (CRIDP-
DM), this method includes stages ranging from Business Understanding, Data Understanding, 
Data Preparation, Modeling, Evaluation and Deployment [7]. In this context, data mining can be 
used to classify socio-economic data in Indonesia based on certain categories. The Naïve Bayes 
algorithm is a classification method based on Bayes theory and probability methods. This 
algorithm is used to classify data into predetermined categories or groups based on the 
characteristics or attributes possessed by the data concerned [8]. K-Nearest Neighbor algorithm, 
on the other hand, is used to classify data based on predefined labels or categories. This 
algorithm belongs to the supervised learning category, which is learning that uses labeled data 
as input [9].  

The selection of Naïve Bayes and K-Nearest Neighbor (KNN) algorithms in this research 
is in line with the stages of the Cross-Industry Standard Process for Data Mining (CRISP-DM), 
which includes the steps of Business Understanding, Data Understanding, Data Preparation, 
Modeling, Evaluation, and Deployment. In this context, data mining is used to classify 
socioeconomic data in Indonesia based on certain categories, with the selected algorithm having 
specific advantages in the classification task [10]. 

The Naïve Bayes algorithm, which is based on Bayes theory and probability methods, is 
able to classify data into predefined categories based on the characteristics or attributes 
possessed by the data. Its simple and efficient nature makes it suitable for high-dimensional 
data, such as text or categorical data. Meanwhile, the KNN algorithm, which belongs to the 
supervised learning category, is used to classify data based on pre-existing labels or categories. 
With its distance-based approach, KNN provides flexibility in handling non-linear data 
distribution patterns, making it an ideal choice for datasets that require sensitivity to local 
patterns [11]. By combining these two algorithms, the classification process of socio-economic 
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data can be done effectively, utilizing the advantages of each method to provide accurate and 
relevant results. 

This research aims to evaluate the effectiveness of K-Nearest Neighbors (KNN) and 
Naive Bayes algorithms in classifying socioeconomic data in Indonesia. Specifically, this 
research will measure the performance of both algorithms, compare their prediction accuracy, 
and analyze how different training and test data split ratios (80/20, 70/30, 60/40, and 50/50). 
This research is important because socio economic data classification in Indonesia still faces 
various challenges, such as data heterogeneity, information gaps, and lack of application of 
effective data mining methods. To date, KNN and Naïve Bayes-based approaches have not been 
widely applied or developed in the context of socio economic analysis in Indonesia. These 
approaches offer the potential to improve accuracy and efficiency in processing complex and 
diverse data, thereby generating deeper insights. 
 
2. Research Methods 

This research was conducted with the methodology used in the research to classify socio-
economic data using the K-Nearest Neighbors (KNN) and Naive Bayes algorithms. The 
methodology used is Cross-Industry Standard Process for Data Mining (CRIDP-DM), this 
method includes stages ranging from Business Understanding, Data Understanding, Data 
Preparation, Modeling, Evaluation and Deployment [12]. The steps taken in this research are 
shown below:  

 
Figure 1. CRIDP-DM Method 

CRISP-DM (Cross Industry Standard Process for Data Mining) is a standardization of 
data mining processing that has been developed where existing data will go through each 
structured and defined phase clearly and efficiently. In addition to applying a model in the data 
mining process, algorithm selection greatly affects the performance comparison of data mining 
methods.  [13]. CRISP-DM is used to analyze strategies that are useful in solving research 
problems or business and corporate problems. The CRISP-DM (Cross-Industry Standard 
Process Model for Data Mining) method explains the data mining process which consists of six 
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stages. The stages in the CRISP-DM method include business understanding, data 
understanding, data preparation, modeling, evaluation, and deployment [14].  

 
Figure 2. Flow of Research 

 
2.1. Business Undertanding 

In this stage, this objective is to identify the problem and literature study in comparing the 
performance of KNN and Naive Bayes algorithms in classifying socio-economic data in 
Indonesia. This objective will be broken down into several specific data analysis objectives, 
such as measuring the performance of KNN and Naive Bayes algorithms in the classification of 
socio-economic data, comparing the classification results of both algorithms and using linear 
regression to predict relevant variables and evaluating the results.  

 
2.2. Data Understanding 

This stage of the study includes various indicators that describe the socio-economic 
conditions of regions in Indonesia. These indicators help in analyzing and understanding the 
differences and similarities between the regions based on various socio-economic aspects 
consisting of: 

1. Percentage of poor people, showing the proportion of people living below the poverty 
line in a region. 

2. Human development index (HDI), measures human development based on three basic 
dimensions: health (long and healthy life), education (knowledge), and decent standard 
of living. 

3. Labor force participation rate, shows the percentage of the population that is actively in 
the labor force either working or looking for work. This is how to start another 
subsection. 

 
2.3. Data Preparation 

This study uses data obtained for this study as many as 514 records of socio-economic data 
that have a percentage of the increase in human resources to be tested. 

1. Data Normalization 
Normalization is done to standardize the features in the dataset to have a uniform scale. 
The method used is StandardScaler from Scikit-Learn, which ensures each feature has a 
mean of 0 and a standard deviation of 1. This is important for the classification 
algorithm to work efficiently and accurately. 
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2. Labeling Process 
In this stage, the labeling process uses the K-means Clustering method, where the 𝑘 
value is set to 5. The normalized socio-economic data is used as input for the K-means 
algorithm. The columns used for clustering include; Percentage of Poor Population, 
Human Development Index and Labor Force Participation Rate. 

2.4. Modeling 
At this stage, the training data is processed so that it will produce several rules and will 

form an accurate decision. There are two models that will be used, namely the Naïve Bayes 
classification algorithm and the K-Nearest Neighbor classification algorithm [15]. 
2.5. Evaluasi 

In the evaluation stage, it is called the classification stage because at this stage the test for 
accuracy will be determined. The testing stage is to see the accuracy results in the classification 
process on the two algorithms and evaluate with Confusion Matrix and K-fold Cross Validation 
[16]. 
 
3. Results and Discussion 

In the initial data processing stage, the experiments used in this study used the Cross-
Standard Industry for Data Mining (CRISP-DM) model.  
 

 
Figure 3. Socio-economic Data 

Based on Figure 3. is a socio-economic dataset used in this analysis covering 514 regencies and 
cities from various provinces in Indonesia. This data provides insight into the socio-economic 
conditions in each region through several key variables. dataset display used as a comparison of 
testing using the KNN and Naive Bayes algorithms where testing is divided into 2 (two), 
namely testing training data and test data. 
3.1. Business Understanding 
Socio-economic conditions in Indonesia are diverse and influenced by various factors such as 
the percentage of poor people, human development index and labor force participation rate. 
Clustering regions based on socioeconomic indicators can help in understanding and addressing 
inequality as well as designing more effective and focused policies. In this research, analyzing 
socioeconomic data using machine learning algorithms such as K-Nearest Neighbor (KNN) and 
Naïve Bayes can provide a deeper and more accurate insight into the socioeconomic conditions 
in Indonesia. 
3.2. Data Understandig 
The main focus in understanding the socioeconomic data used in the study. This data includes a 
wide range of indicators that reflect the social and economic conditions of regions in Indonesia. 
A good understanding of the structure and characteristics of the data is essential to ensure 
accurate and relevant analysis. 
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Figure 4. Research Dataset Variables 

In the figure this dataset is a dataset used to conduct research that provides valuable insights. 
This data can be used by policymakers to improve the quality of life of the population, 
alleviating poverty. With a good understanding of each indicator, local governments can make 
more informed decisions for the well-being of the community. 
 

 
Figure 5. Data Normalization Results 

Normalizing the data with MinMaxScaler helps ensure that all features are on the same scale, 
which is critical to the performance and accuracy of machine learning models. This normalized 
data is ready to be used in the training and testing process of the model, ensuring that the model 
can learn and make predictions more effectively and efficiently. 
 

 
Figure 6. Labeling Process Result 

In the picture above, is the clustering process in determining the group label into 5 (five) and 
what data will be used as validation test material. From 5 groups, labels are made into 3 (three) 
consisting of mid, low and high. This also determines the variables that will be taken, namely 
the percentage of poor people, the human development index and the labor force participation 
rate, which are 10 variables. 
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3.3. Modeling dan Evaluation 
 

 
Figure 7. Modeling Naïve Bayes dan KNN 

From the figure above, we can see how the Naive Bayes and KNN models work with various 
train-test data splits. Each model is tested with different proportions of training data to measure 
the model's performance under different data conditions. 
 
3.4. Modeling dan Evaluation 
In this test using socio-economic data where the results of the confusion matrix evaluation of 
each algorithm have accuracy results with testing data Train-Test Split 80:20, 70:30, 60:40 and 
50:50: 

 
Figure 8. Result Confusion Matrix 80:20 

Both models perform very well in classification, as evidenced by the high values on the main 
diagonal of the confusion matrix (dark blue color). This indicates that most of the predictions 
match the actual labels. K-Nearest Neighbor had almost all accurate predictions; there was only 
one misclassification, when the label was first predicted to be 1 but ended up being 2. Although 
Naive Bayes also performed well, there were some misclassifications. There were two cases 
where the clear label was 0 but predicted to be 1, and one case where the clear label was 1 but 
predicted to be 2. 99.03% was K-Nearest Neighbor. It has a very high accuracy, indicating that 
this model is very good at predicting labels accurately. The accuracy of Naive Bayes (97.09%) 
is also quite high, although somewhat lower than K-Nearest Neighbor. 
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Figure 9. Confusion Matrix 70:30 

This figure shows the evaluation comparison between two classification models, K-Nearest 
Neighbor (KNN) and Naive Bayes. Both models were evaluated using Confusion Matrix and 
accuracy metrics, with 70% data split for training and 30% for testing. As a result, KNN showed 
slightly superior performance with 98.06% accuracy, having only one misclassification. Naive 
Bayes also performed well with 96.13% accuracy, but there were slightly more 
misclassifications. Although KNN is slightly superior in this case, the selection of the best 
model still depends on the context of the problem and other considerations such as complexity 
and interpretability. Additional information such as the dataset used and other evaluation 
metrics will provide a more complete picture of the performance of both modes. 
 

 
Figure 10. Confusion Matrix 60:40 

This figure compares the performance of two classification models, K-Nearest Neighbor (KNN) 
and Naive Bayes, using Confusion Matrix and accuracy on a 60/40 data split. KNN shows 
slightly higher accuracy (98.06%) than Naive Bayes (97.09%), with fewer misclassifications in 
the Confusion Matrix. Although KNN had a slight edge, the selection of the best model depends 
on the context of the problem and other factors such as complexity and interpretability. 
Additional information on other datasets and evaluation metrics will provide a more 
comprehensive understanding of the performance of both models. 
 
 

 
Figure 11. Confusion Matrix 50:50 

The images of both models show excellent performance with accuracy above 96%. KNN is 
slightly ahead with an accuracy of 98.05%, compared to Naive Bayes which has an accuracy of 
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96.89%. The Confusion Matrix provides more details on the types of errors made by each 
model. KNN had only a few misclassifications, especially in predicting the “1” class. Naive 
Bayes also performed well, but had slightly more errors, especially in predicting the “0” and “1” 
classes. Although KNN is slightly superior in terms of accuracy, Naive Bayes is still a strong 
model. 

 
Figure 12. K-Fold Validation Evaluation Results 

Based on the K-Fold Cross Validation results, it can be seen that both classification models, K-
Nearest Neighbors (KNN) and Naive Bayes, performed very well. Naive Bayes is slightly 
superior with an average accuracy of 97% compared to KNN which reaches 95%. The stability 
of the performance of both models is also guaranteed, as evidenced by the standard deviation 
value of 0.00 which shows the consistency of accuracy in each fold. However, it should be 
noted that these results are only from one fold, so further analysis with more folds is required to 
get a more comprehensive picture. In addition, consideration of other evaluation metrics and 
model complexity are also important in selecting the best model for the specific problem at 
hand. This study uses socio-economic data from 514 districts/cities in Indonesia to analyze 
regional welfare using the K-Nearest Neighbor (KNN) and Naive Bayes algorithms. KNN 
showed high accuracy in classifying data with clear patterns, especially in the class “Mid,” 
while Naive Bayes was more stable and efficient, although less optimal on correlated data. 
Comparison with the baseline data shows that the model's predictions are generally in line with 
the distribution of socioeconomic indicators, such as HDI and the percentage of poor people 
[17][18]. Confusion matrix and statistical analysis were used to measure the agreement of the 
predicted results with the actual data. KNN is superior in high precision, while Naive Bayes is 
suitable for large datasets with efficiency requirements. Both have the potential to support data-
driven policies, with opportunities to improve accuracy through model optimization and data. 
 
4. Conclusion 

The results of the accuracy comparison between the Naive Bayes and K-Nearest Neighbor 
(KNN) algorithms with various training and test data splits (train-test split), show that both have 
different performance depending on the data split. In the 80/20 split, both Naive Bayes and 
KNN achieved the same highest accuracy of 99.03%. This shows that both algorithms are able 
to utilize larger training data very well. However, as the proportion of training data decreases, 
the performance difference between the two algorithms starts to show. At a 70/30 split, the 
accuracy of both algorithms remained equal at 98.71%. 

However, when the training data was reduced to 60/40, Naive Bayes experienced a decrease 
in accuracy to 97.57%, while KNN showed better performance with an accuracy of 98.06%. 
This shows that KNN is still able to maintain a relatively good performance despite the reduced 
portion of training data. However, in the 50/50 split, KNN experienced a significant decrease in 
accuracy to 95.33%, while Naive Bayes again outperformed with an accuracy of 97.67%. 
Overall, Naive Bayes showed better consistency across various data splits, especially on a more 
balanced split between training and test data. On the other hand, KNN tends to perform very 
well on larger training data shares, but experiences a significant drop in performance when the 
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share of training data is reduced. This suggests that Naive Bayes may be more suitable for use in 
conditions where training data is limited, while KNN is more optimal when a sizable amount of 
training data is available. The k-fold validation evaluation results of both the K-Nearest 
Neighbor (KNN) and Naïve Bayes algorithms using different train-test split data have the same 
accuracy results in each data split, namely 98% KNN accuracy and 96% Naïve Bayes. From the 
results of this evaluation, it shows that the KNN algorithm is superior in evaluating using k-fold 
validation than naïve bayes. 
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