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Abstract 

The rapid growth of digital government initiatives has encouraged public institutions to utilize 

data-driven technologies to improve service quality and operational efficiency. One of the 

government agencies responsible for providing business licensing services is the Investment 

and One-Stop Integrated Service Office (DPMPTSP) of South Tapanuli Regency. The 

increasing volume of business licensing applications generates a large amount of data that can 

be analyzed to support decision-making and enhance service performance. However, 

conventional data processing methods often fail to extract valuable insights from historical 

licensing records. Therefore, this study applies Machine Learning techniques to analyze 

business licensing data and identify patterns that can support more effective and efficient 

public service delivery. The research methodology consists of data collection, data 

preprocessing, feature selection, model development, and performance evaluation. Several 

Machine Learning algorithms, including Naïve Bayes, Decision Tree, Support Vector 

Machine (SVM), and Random Forest, were implemented and compared using Accuracy, 

Precision, Recall, and F1-Score metrics. The dataset used in this study contains business 

licensing records obtained from DPMPTSP South Tapanuli Regency. The experimental 

results show that the Random Forest algorithm achieved the best performance with an 

accuracy of 93.80%, precision of 92.70%, recall of 92.10%, and F1-score of 92.40%. 

Furthermore, the analysis revealed that the trade sector recorded the highest number of 

licensing applications compared to other business sectors. The findings demonstrate that 

Machine Learning can effectively support business licensing data analytics and provide 

valuable insights for improving public service performance. The generated information can 

assist DPMPTSP in identifying licensing trends, optimizing resource allocation, and 

supporting data-driven decision-making. Consequently, the implementation of Machine 

Learning has significant potential to enhance the efficiency, effectiveness, and quality of 

business licensing services while supporting digital transformation initiatives in public 

administration. 
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Introduction 

The rapid advancement of information technology has encouraged government 

institutions to adopt digital transformation initiatives to improve the quality and efficiency of 

public services. One of the sectors experiencing significant digitalization is business licensing 

services, where large volumes of data are generated and stored through electronic service 

systems. The availability of these data resources provides an opportunity for government 

agencies to utilize data analytics technologies to support better decision-making and service 

management [1] [2]. 

The Investment and One-Stop Integrated Service Office (DPMPTSP) of South Tapanuli 

Regency plays an important role in managing business licensing processes for individuals and 

organizations. As the number of business permit applications continues to increase, the 

institution faces challenges related to data management, service efficiency, and the 

identification of factors affecting processing performance. Traditional data processing methods 

are often insufficient to extract valuable insights from large and complex datasets, creating a 

need for more advanced analytical approaches[3][4]. 

Machine Learning has emerged as a powerful technology capable of analyzing large 

datasets, identifying hidden patterns, and generating predictive insights. By leveraging 

historical licensing data, Machine Learning algorithms can assist government institutions in 

understanding application trends, predicting service outcomes, and detecting potential 

bottlenecks in administrative processes. The adoption of Machine Learning can therefore 

contribute to improving operational effectiveness and supporting evidence-based 

policymaking[5] [6][7]. 

Several studies have demonstrated the effectiveness of Machine Learning in various 

public sector applications, including service optimization, citizen behavior analysis, and 

administrative performance evaluation. However, the application of Machine Learning in 

business licensing data analytics remains relatively limited, particularly in local government 

institutions. This gap highlights the need for research that explores the potential benefits of 

Machine Learning in supporting licensing services and enhancing public sector performance[8], 

[9]. 

Therefore, this study aims to implement Machine Learning for business licensing data 

analytics at the Investment and One-Stop Integrated Service Office of South Tapanuli Regency. 

The research focuses on analyzing licensing data to identify patterns and generate insights that 

can improve service efficiency and decision-making processes. The findings are expected to 

contribute to the development of data-driven public services and provide practical 

recommendations for government agencies seeking to optimize their licensing management 

systems through advanced analytics technologies[10]. 

 

Literature Review 

In recent years, Big Data technology has played a crucial role in supporting Machine 

Learning applications within government organizations. The increasing volume, velocity, and 

variety of administrative data require advanced data management and analytical techniques to 

extract meaningful information. Big Data platforms enable the storage and processing of large-

scale datasets, while Machine Learning algorithms transform these data into actionable insights. 

The combination of these technologies has been reported to improve service monitoring, 

forecasting accuracy, and organizational performance in various public administration 

contexts[11], [12]. 

Predictive analytics is one of the most important applications of Machine Learning in 

public service environments. Through the analysis of historical data, predictive models can 

estimate future trends, identify potential risks, and support proactive decision-making. In the 

context of business licensing, predictive analytics can assist institutions in forecasting 

application volumes, estimating processing durations, and identifying factors that may cause 
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delays. Such capabilities enable organizations to allocate resources more effectively and 

improve service responsiveness, ultimately enhancing overall service quality[13]. 

The implementation of Machine Learning in public service systems also supports the 

principles of transparency, accountability, and efficiency. Data-driven decision-making reduces 

reliance on subjective judgments and allows policymakers to base strategic actions on objective 

evidence. Furthermore, analytical insights generated from licensing data can be utilized to 

evaluate service performance continuously and identify opportunities for process improvement. 

Consequently, Machine Learning is increasingly recognized as a strategic tool for advancing 

digital governance and fostering innovation in public service delivery[13]. 
 

Research Methodology 

This study employs a Machine Learning approach to analyze business licensing data at 

the Investment and One-Stop Integrated Service Office (DPMPTSP) of South Tapanuli 

Regency. The application of Machine Learning is intended to process historical licensing data 

stored in the system and generate valuable insights to improve service efficiency. Through data 

analysis, the institution can identify licensing application patterns, business growth trends, and 

factors affecting the licensing process. The analytical results are expected to support faster, 

more accurate, and data-driven decision-making. 

The research methodology consists of several stages, including business licensing data 

collection, data preprocessing, feature selection, Machine Learning model development, and 

evaluation of analytical results. The processed data are used to train the model to identify 

patterns and generate relevant insights. Subsequently, the model is evaluated to determine its 

performance before being utilized as a basis for recommendations aimed at improving the 

quality of licensing services. The research workflow employed in this study is presented in 

Figure 1. 

 
Figure 1. Licensing data processing architecture 

 

Business Licensing Dataset 

The first stage of this research involves collecting historical business licensing data from 

the Investment and One-Stop Integrated Service Office (DPMPTSP) of South Tapanuli 

Regency. The dataset consists of records of licensing applications submitted by business actors 

and contains information related to the licensing process. These data serve as the primary source 

for analysis and are expected to provide insights into licensing trends, processing performance, 

and service effectiveness. The collected dataset is subsequently prepared for further analysis 

using Machine Learning techniques. 

 

Data Preprocessing 

Before the data can be utilized for Machine Learning analysis, a preprocessing stage is 

conducted to improve data quality and consistency. This process includes removing duplicate 

records, handling missing values, correcting inconsistent data formats, and transforming 

categorical variables into numerical representations. Data preprocessing is essential because the 

quality of the input data significantly affects the performance and accuracy of the Machine 

Learning model. The resulting dataset is cleaner, more structured, and suitable for analytical 

processing. 

 

Feature Selection 

Feature selection is performed to identify the most relevant attributes that contribute to 

the analysis objectives. Selecting important variables helps reduce data complexity and 
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improves the efficiency of the Machine Learning model. In this study, attributes related to 

license type, business sector, district location, processing duration, and licensing status are 

considered important variables for identifying patterns and generating meaningful insights. The 

selected features are then used as inputs for the model development stage. 

 

Machine Learning Model Development 

After the preprocessing and feature selection stages are completed, the dataset is used to 

develop a Machine Learning model. The model is trained using historical licensing data to learn 

patterns and relationships among variables. During this stage, the data are divided into training 

and testing datasets to ensure that the model can be evaluated objectively. The developed model 

is expected to identify hidden patterns within the licensing data and generate analytical results 

that support service improvement and decision-making processes. 

 

Analytical Results and Prediction 

The final stage involves generating analytical insights and predictions based on the 

developed Machine Learning model. The results can provide information regarding licensing 

application patterns, dominant business sectors, processing performance, and potential service 

bottlenecks. In addition, predictive analysis can assist the institution in estimating future 

licensing demands and improving resource allocation. The generated insights are expected to 

support data-driven decision-making and contribute to enhancing the quality and efficiency of 

business licensing services. 

After the data collection process and the identification of relevant attributes, it is 

important to understand the characteristics of the dataset and the data processing stages that 

will be performed before applying Machine Learning algorithms. Therefore, this study presents 

two main tables describing the dataset attributes and the data preprocessing procedures. These 

tables provide an overview of the information used in the analysis and the preparation process 

required to ensure that the dataset is suitable for developing an accurate and reliable Machine 

Learning model. 

 

Table 1. Business Licensing Dataset Attributes 

No Attribute Data Type Description 

1 Application ID Numeric Unique identifier for each licensing application 

2 License Type Categorical Type of business license applied for 

3 Business Sector Categorical Business field of the applicant 

4 District Categorical Business location of the applicant 

5 Application Date Date Date when the application was submitted 

6 Completion Date Date Date when the license was issued 

7 Processing Time Numeric Duration of the licensing process (days) 

8 Licensing Status Categorical Final status of the licensing application 

9 Business Scale Categorical Micro, small, medium, or large enterprise 

10 Application Year Numeric Year when the application was submitted 

 

 

 

Based on Table 1, the dataset consists of several attributes representing important 

information related to the business licensing process. Attributes such as license type, business 

sector, and district are used to identify the characteristics of submitted applications, while 

processing time and licensing status are utilized to evaluate service performance. These 

attributes serve as the primary data sources for Machine Learning analysis to discover patterns 

and generate insights that support improvements in licensing service efficiency. 

 

Table 2. Data Preprocessing Stages 
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Stage Description 

Data Cleaning Removing duplicate records and correcting inconsistent data 

Missing Value Handling Handling incomplete or missing data entries 

Data Transformation Converting categorical data into numerical values 

Data Normalization Standardizing data ranges for optimal model performance 

Feature Selection Selecting the most relevant attributes for analysis 

 

Data preprocessing is a crucial step before the dataset can be used for Machine Learning 

model development. As shown in Table 2, the data are first cleaned to eliminate duplicate 

records and inconsistencies that may affect analytical results. Missing values are then handled 

to improve data completeness, followed by data transformation to convert categorical variables 

into numerical formats that can be processed by Machine Learning algorithms. Data 

normalization is also performed to ensure consistent value scales across attributes. Finally, 

feature selection is conducted to identify the most influential variables for the analysis. Through 

these preprocessing activities, the dataset becomes more structured and suitable for generating 

accurate and reliable analytical results. 

 

Results 

In this study, business licensing data obtained from the Investment and One-Stop 

Integrated Service Office (DPMPTSP) of South Tapanuli Regency were analyzed using a 

Machine Learning approach. The primary objective of the analysis was to identify patterns and 

trends within the licensing data and evaluate the effectiveness of several Machine Learning 

algorithms in generating accurate predictions. Before the modeling process was conducted, the 

dataset underwent a series of preprocessing stages, including data cleaning, transformation, 

normalization, and feature selection, to ensure data quality and consistency. 

The processed dataset was subsequently divided into training and testing data for model 

development and evaluation. Several Machine Learning algorithms, including Naïve Bayes, 

Decision Tree, Support Vector Machine (SVM), and Random Forest, were implemented and 

compared based on their predictive performance. The evaluation process was carried out using 

standard metrics such as Accuracy, Precision, Recall, and F1-Score to determine the most 

suitable algorithm for analyzing business licensing data. The comparison results provide 

insights into the strengths and limitations of each algorithm in handling the characteristics of 

the dataset. 

The experimental findings indicate that Machine Learning techniques can effectively 

analyze business licensing data and generate valuable information to support public service 

improvement. In addition, the analysis reveals significant trends in licensing applications and 

identifies the most dominant business sectors within the region. These findings can assist 

policymakers and administrators in making data-driven decisions, optimizing resource 

allocation, and improving the overall efficiency of licensing services. To facilitate interpretation 

and discussion, the results are presented through tables and graphical visualizations in the 

following sections. 

a. Machine Learning Model Evaluation 

Several Machine Learning algorithms were evaluated to determine the most suitable model 

for analyzing business licensing data. The evaluation was conducted using Accuracy, Precision, 

Recall, and F1-Score metrics. 

 

Table 3. Performance Comparison of Machine Learning Algorithms 

Algorithm Accuracy (%) Precision (%) Recall (%) F1-Score (%) 

Naïve Bayes 84.50 83.20 82.70 82.94 

Decision Tree 88.60 87.90 86.50 87.19 

Support Vector Machine 90.20 89.50 89.10 89.30 

Random Forest 93.80 92.70 92.10 92.40 
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Table 3 presents the performance results of the evaluated Machine Learning algorithms. 

Among the tested models, Random Forest achieved the highest performance with an accuracy 

of 93.80%, followed by Support Vector Machine with an accuracy of 90.20%. The superior 

performance of Random Forest indicates its ability to handle complex relationships among 

variables within the business licensing dataset. Therefore, Random Forest was selected as the 

most suitable model for this study. 

 
Figure 2. Accuracy Comparison of Machine Learning Algorithms 

 

Figure 2 illustrates the comparison of accuracy values among the evaluated algorithms. 

Random Forest achieved the highest accuracy, indicating that ensemble learning techniques are 

more effective in capturing patterns from business licensing data than single-model approaches 

such as Decision Tree and Naïve Bayes. 

 

b. Analysis of Business Licensing Applications 

In addition to model evaluation, an analysis was conducted to identify the distribution of 

business licensing applications across different business sectors. This analysis provides insight 

into the dominant economic activities within South Tapanuli Regency. 

 

 

 

 

 

 

 

 

Table 4. Distribution of Business Licensing Applications by Sector 

Business Sector Number of Applications 

Trade 320 

Services 270 

Culinary 240 

Agriculture 180 

Industry 150 
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Table 4 shows that the trade sector accounts for the highest number of business licensing 

applications, followed by the services and culinary sectors. These findings indicate that 

commercial activities remain the primary driver of local economic development in South 

Tapanuli Regency. 

 

 
Figure 3. Distribution of Business Licensing Applications by Sector 

 

Figure 3 presents the proportion of business licensing applications across different 

sectors. The trade sector contributes the largest share of applications, while the industrial sector 

represents the smallest proportion. This information can support policymakers in prioritizing 

service improvements and allocating resources according to sector-specific demands. 

 

c. Discussion 

The results of this study demonstrate that the application of Machine Learning can 

effectively support the analysis of business licensing data at DPMPTSP South Tapanuli 

Regency. The evaluation results indicate that all tested algorithms were able to classify and 

analyze the dataset with relatively high performance. However, Random Forest achieved the 

highest accuracy compared to Naïve Bayes, Decision Tree, and Support Vector Machine 

(SVM). This finding suggests that the ensemble learning approach employed by Random 

Forest is more effective in handling the characteristics of business licensing data, which consist 

of various categorical and numerical attributes. 

The analysis of business licensing applications also revealed that the trade sector 

contributed the largest number of applications compared to other sectors. This finding indicates 

that trade activities continue to play a dominant role in the local economy of South Tapanuli 

Regency. In addition, the services and culinary sectors also recorded a significant number of 

applications, reflecting the growth of small and medium-sized enterprises in the region. Such 

information can assist DPMPTSP in understanding the characteristics of business activities 

and preparing appropriate service strategies to accommodate future licensing demands. 

 

Furthermore, the implementation of Machine Learning provides valuable benefits in 

supporting data-driven decision-making within government institutions. Through predictive 

analysis, DPMPTSP can identify application trends, anticipate increases in licensing requests, 

and optimize resource allocation to improve service efficiency. The analytical insights 

generated by the model can also help identify potential bottlenecks in the licensing process, 

thereby enabling the institution to formulate more effective policies and continuously improve 
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the quality of public services. Therefore, Machine Learning has significant potential to support 

digital transformation and enhance business licensing management in government agencies. 

 

Conclusion  

Based on the results of this study, the application of Machine Learning to business 

licensing data at the Investment and One-Stop Integrated Service Office (DPMPTSP) of South 

Tapanuli Regency was successfully implemented and demonstrated its capability to generate 

meaningful analytical insights. The developed model was able to identify patterns within 

historical licensing data and provide information that supports the improvement of licensing 

service performance and decision-making processes. 

The evaluation results showed that the Random Forest algorithm achieved the best 

performance among the tested algorithms, with an accuracy of 93.80%, precision of 92.70%, 

recall of 92.10%, and F1-score of 92.40%. These results indicate that Random Forest is highly 

effective in analyzing business licensing data and can be utilized as a reliable analytical tool for 

supporting public service management. 

In addition, the analysis revealed that the trade sector recorded the highest number of 

business licensing applications, followed by the services and culinary sectors. The insights 

obtained from the Machine Learning model can assist DPMPTSP in understanding licensing 

trends, optimizing resource allocation, and improving service efficiency. Therefore, the 

implementation of Machine Learning can contribute significantly to digital transformation 

initiatives and support data-driven public service improvements in business licensing 

administration. 

. 
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