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Abstract: 

One of the classification methods commonly used to determine the eligibility of recipients of the 

Familiy Hope Program (FHP) is the Naive Bayes Algorithm, also often called the Naive Bayes 

Classifier. This method is probability to classify data quickly and efficiently for eligibity 

analysis in social assistance programs. Naive Bayes is classification that uses a probabiity and 

statistical approach to group data. In this study, the Naive Bayes Algorithm was applied in 

classifying recipients of the Family Hope Program and to determine the level of accuracy, recall 

and precision of the Naive Bayes method. The results of this study are the accuracy, recall and 

precision of the Naive Bayes methode. The results of this study are the accuracy value produced 

by the Naive Bayes methode of 90% in the division of training and testing data 60%:40% the 

accurqacy value of 93% in the division of training and testing data 70%:30%, and the accuracy 

values of 90% ih the division of training and testing data 80%:20%. 

 

1. Introduction * 

Data mining has been around since the 1990s as a correct and precise way to extract patterns and information used to 

find relationships between data to group them into one or more clusters so that objects in one cluster will have high 

similarities with each other (Mai et al., 2022). Data mining is the process of extracting information from data sets 

through the use of algorithms and techniques involving the fields of statistics, machine learning, and database 

management systems. Data mining is used to extract important hidden information from large datasets (Winarti et al., 

2021). Where the process of predicting involves the use of classification methods. 

In this context, after understanding the meaning of Naive Bayes, the next step is to apply the classification method. 

Classification is the process of dividing objects into one of several complementary and mutually exclusive categories 

known as classes. Classification methods are systematic approaches to building classification models based on input 

data. One common classification method used to determine eligibility for recipients of the Family Hope Program (FHP) 

is the Naive Bayes Algorithm, often called the Naive Bayes Classifier. This method utilizes probability to quickly and 

efficiently classify data for eligibility analysis in social assistance programs. 

Naive Bayes is a fairly effective and efficient algorithm for classification in data mining. Therefore, this algorithm is 

highly reliable for classifying the Family Hope Program (Nurchaidir & Prasetya Adhi, n.d.). Naive Bayes is often 

applied in data mining and text mining due to its ability to handle large data with simple calculations. According to 

(Darwis et al., n.d.), the Naive Bayes algorithm is based on Bayes' theorem, which states that all activities provide an 

equally important or mutually independent contribution to the selection of a particular class. Naive Bayes is used for 
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various purposes, including document classification and the classification of eligibility or ineligibility for Family Hope 

Program assistance. 

Social assistance programs (bansos) are a key issue requiring government attention to improve public welfare (Entini 

et al., 2023). The Family Hope Program (FHP) is a conditional social assistance program from the government aimed 

at poor families as beneficiaries. This program aims to help Beneficiary Families (BF) escape the cycle of poverty 

sustainably. This study aims to predict the eligibility classification of Family Hope Program recipients, thus assisting 

village governments in determining eligible residents and achieving faster, more accurate, and more targeted results for 

recipients. 

In this context, after understanding the definition of Naive Bayes, the next step is to apply classification methods. 

Classification is the process of dividing objects into one of several complementary and mutually exclusive categories 

known as classes. Classification methods are systematic approaches to building classification models based on input 

data. 

2. Literature Review 

2.1. Naïve Bayes 

The Naive Bayes Classifier is a classification method that uses probability and statistical approaches to group data. This 

algorithm is based on a theory proposed by British scientist Thomas Bayes, who predicts the probability of a future 

event by relying on historical data (Indah Saputri, 2021). Bayes' theorem is used to calculate the probability of an event 

occurring by considering information from existing observations. (Rennie et al., n.d.) states that errors in the 

independence assumption do not always have a significant impact on the model's ability to effectively separate classes. 

 

2.2. Naïve Bayes Method Equation. 

a. Bayes Theorem 

The equation for Bayes' theorem according to (Rahmadanid et al., 2023) is: 

 

𝑃(𝐻|𝑋) =
𝑃(𝑋|𝐻)𝑃(𝐻)

𝑃(𝑋)
 

dimana: 

𝑋  : data with unknown class 

𝐻  : hypothesis on data 𝑋 which is a special class 

𝑃(𝐻|𝑋)  : probability value of hypothesis 𝐻 based on condition 𝑋 

𝑃(𝐻)  : probability value of the hypothesis 𝐻 

𝑃(𝑋|𝐻)  : the probability value of 𝑋 based on the condition 𝐻  

𝑃(𝑋)  : probability value on data 𝑋 

2.3. Naïve Bayes Method Algorithm 

Bayes' theorem is the basis of Naive Bayes. Bayes' theorem is a statistical theorem used to calculate the probability of 

a class from any group with existing characteristics and determine which class is the most optimal (Pratiwi et al., 2024). 

The Naive Bayes Classifier method algorithm is: 

a. Grouping variables. In the Naive Bayes Classifier method, the first step is to group the data of the Family Hope 

Program (FHP) recipients. Variable grouping is based on the classification of the Family Hope Program (FHP) 

assistance program, which is first done by grouping discrete and continuous data variables. From the data 

obtained, it can be seen that there are 5 discrete data variables and 1 continuous data variable, including: 

1) Discrete Data 

Discrete data is a type of numeric data that can only take on separate and limited values. 

 

 



Marlika et.al |  VARIANSI: Journal of Statistics and Its application on Teaching and Research Vol. 8 No. 1 (2026), 1-7 3 

2) Continuous Data 

Continuous data is a type of numeric data that can take values within a certain range including decimal 

numbers and fractions. 

b. Find the mean and standard deviation values for parameters that are numerical data. Calculating the mean and 

standard deviation can only be applied to continuous variables, or variables whose values are continuously 

related to each other according to their attributes, such as the income variable. Therefore, the calculation of the 

mean and standard deviation can be seen in the following equation: 

Mean 

 Mean is the middle value or value that represents all the data, where the way to calculate it is by 

adding up all the values and then dividing it by the number of data.  

𝜇 =
𝑥1 + 𝑥2 + ⋯ + 𝑥3

𝑛
 

 dimana: 

 𝜇 : mean 

 𝑥 : sample value 

 𝑛 : total of samples  

 

 Standard Deviation 

 Standard deviation is a measure used in statistics to show how varied or spread out the data is in a set 

of values. 

𝜎 = √∑(𝑥𝑖 − 𝜇)
2

𝑛
 

dimana: 

𝜎 : standard deviation 

𝑥𝑖 : sample value 

𝜇 : mean 

𝑛 : total of samples  

 

c. For the prior probability value in the Family Hope Program (FHP) classification determination category and 

the probability for each category itself (Rahmadani et al., n.d.-a). Then it is formulated: 

𝑃(𝐶𝑖) =
∑ 𝐶𝑖

𝑛
 

dimana: 

𝑃(𝐶𝑖) : label probability on 𝐶𝑖 
∑ 𝐶𝑖 : number of data with labels in class 𝐶𝑖 
𝑛  : total of samples 

 

d. Calculation of probability values for each class in each data (Rahmadani et al., n.d.-b): 

𝑃(𝐶𝑖|𝑋) = 𝑃(𝐶𝑖) ∏ ×
𝑛

𝑖=1
𝑃(𝑋𝑖|𝐶𝑖) 

dimana: 

𝑃(𝐶𝑖|𝑋)  : likelihood of instance 𝐶𝑖 for class 𝑋 

𝑃(𝐶𝑖)  : probability of class label 𝐶𝑖 

𝑃(𝑋𝑖|𝐶𝑖): the probability that feature 𝑋𝑖 has class label 𝐶𝑖 

 

2.4. Training Data and Testing Data 

Training data is used to train the model to recognize patterns or relationships between label features (classes). 

Meanwhile, testing data is used to assess the model's performance after training. In this study, the training and testing 

data ratios were divided into three scenarios: 60%:40%, 70%:30%, and 80%:20%. 
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2.5. Confusion Matrix 

To evaluate the performance of a classification method, a confusion matrix is used. A confusion matrix is a table used 

to assess the accuracy and effectiveness of a model generated from a classification model for classifying and predicting 

attributes from testing data. This method was developed for evaluating machine learning algorithms applied to 

classification problems (Markoulidakis et al., 2021). A confusion matrix contains False Negatives (FN), False Positives 

(FP), True Negatives (TN), and True Positives (TP). The following is a table of the confusion matrix (Luque et al., 

2019): 

 

Table 1. Confusion Matrix 

Class Aktual 
Class Prediktion 

Positive Negative 

Positive TP FP 

Negative FN TN 

 

The results of the classification of eligibility status for Family Hope Program (FHP) recipients using the Naive Bayes 

Classifier method using R software will then be compared with actual data and the performance of the classification 

system used will be tested, including an accuracy test. To determine the accuracy of the data, the following formula is 

used: 

𝐴𝑘𝑢𝑟𝑎𝑠𝑖 =
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁
× 100%  

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
× 100% 

𝑃𝑟𝑒𝑠𝑖𝑠𝑖 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
× 100%        

Keterangan: 

𝑇𝑃 (True Positive)  : the number of data that are true positive and classified as positive by the model.  

𝑇𝑁 (True Negative) : the number of data that are truly negative and classified as negative by the model. 

𝐹𝑃 (False Positive)  : the amount of data that is actually negative but is classified as positive by the model. 

𝐹𝑁 (False Negative)  : the number of data that are actually positive but are classified as negative by the model. 

 

Accuracy is the ratio of correct predictions to the total data. Recall is the ratio of correct positive predictions to the total 

data. Precision is the ratio of correct positive predictions to the total data predicted as positive. 

2.6. Classification 

Classification is the process of assessing data objects to be placed into a particular class from a number of available 

classes. Classification involves two main tasks: building a model to be stored in memory, and using that model to 

recognize/classify/predict other data objects to determine which class the data object belongs to in a model that is easy 

to store. Classification cases can be distinguished based on the types of problems commonly encountered, namely: 

a. Classification 1 class 

b. Classification 2 class (binary) 

c. Classification of more than 2 class (multiclass) 
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2.7. Family Hope Program (FHP) 

The Family Hope Program has two main goals. First, it provides regular financial assistance to families in need, with 

conditions such as ensuring adequate access to education and healthcare for children. 

3. Research Methods 

The type of research used is research with a quantitative approach, namely by taking or collecting the necessary data 

and conducting analysis using Naive Bayes Classifier modeling to apply the classification of recipients of the Family 

Hope Program (FHP) assistance. 

This study uses secondary data. It consists of two variables: five independent variables: head of household income, 

number of dependents, housing conditions, education, and gender. There is one dependent variable: aid eligibility status. 

4. Results and Discussion 

4.1. Data Description 

The research data consisted of 51 respondents who received Family Hope Program (FHP) assistance in Takalar Regency 

in 2023, consisting of 6 variables, namely 5 independent variables (total income of the head of the family, number of 

dependents, house condition, education and gender) and 1 dependent variable (assistance eligibility status). 

 

Descriptive results show that most respondents have low incomes (average Rp. 2,494,118), the average number of 

dependents is 3 people, and the majority live in uninhabitable houses (74.5%). The level of education of respondents is 

relatively low with 72.5% having an education of < Junior High School and the characteristics of poor households that 

are targeted as recipients of the Family Hope Program (FHP) assistance. 

4.2. Naïve Bayes Classification Results 

The data was divided into three training and testing data scenarios: 60%:40%, 70%:30%, and 80%:20%. The evaluation 

results using a confusion matrix produced accuracy, recall, and precision values as shown in Table 2. 

Table 2. Naive Bayes Model Evaluation Results 

Evaluation 
Distribution of Training and Testing Data 

60% : 40% 70% : 30% 80% : 20% 

Accuracy 90% 93% 90% 

Recall 100% 100% 100% 

Presicion 50% 75% 50% 

Based on Table 2, it can be seen that the highest accuracy value is found in the training and testing data division, namely 

70%: 30% with a level of 93%, which means that the percentage value illustrates how strong the model is in classifying 

correctly. Meanwhile, the recall value of 100% in the data division of 60%: 40%, 70%: 30% and 80%: 20% which 

illustrates the success of the model in re-determining information. And the best precision value is found in the training 

and testing data division, namely 70%: 30% with a value of 75%. 

4.3. Discussion 

The results of this study indicate that the Naive Bayes algorithm is effective in generating eligibility criteria for Family 

Hope Program (FHP) recipients with a high level of accuracy. A recall value of 100% indicates this indicates that all 
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eligible households were successfully identified. However, lower precision in the 60%:40% and 80%:20% scenarios 

indicates that some households were predicted as eligible but were not. 

     

Figure 1. Accuracy Comparison of Each Division Training Data and Testing Data 

Figure 1 shows the accuracy values for three different data sharing scenarios, namely 60%:40% and 80%:20%, which 

both produce an accuracy value of 90%. Meanwhile, in training and testing, 70%:30% produces an accuracy of 93%, 

which is the highest accuracy value among the three scenarios. 

 

Figure 2. Comparison of Recall from Each Division of Training Data and Testing Data 

From the diagram in Figure 2 it can be seen that the recall value is 100% for all tested data split scenarios. A recall 

value of 100% means that the model successfully identified all positive instances in the test data for each different data 

split. 

 

Figure 3. Comparison of Precision of Each Division Training Data and Testing Data 
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From the diagram in Figure 3. It shows that the training and testing data 70%: 30% has the highest precision value of 

the three scenarios above with a precision level of 75%. 

5. Conclusion 

Based on the results of research regarding the classification of the eligibility status of recipients of the Family Hope 

Program assistance, it can be concluded that: 

a. The Naïve Bayes method was applied to classify the eligibility of recipients of the Family Hope Program 

assistance based on independent and dependent variables, namely the head of the family's income, number of 

dependents, housing conditions, a person's education, and gender. This model was built by dividing the data into 

several training and testing data scenarios, namely 60%: 40%, 70%: 30%, and 80%: 20% to evaluate the 

classification performance. 

b. The 70% : 30% data split produced the best overall performance, particularly in accuracy values of 93% and 

precision of 75%. Although all data splits achieved 100% recall, meaning the model successfully identified all 

relevant information and achieved the highest precision, the 70% : 30% training and testing data split showed that 

this model had a higher proportion of correct positive predictions compared to other training and testing data 

splits. 
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