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Abstract:  This research focuses on the 

development of a web-based system for 

analyzing public complaints in Pertumbuhan 

Village using Cosine Similarity and Term 

Frequency-Inverse Document Frequency (TF-

IDF) techniques. The system is intended to assist 

local authorities in efficiently managing and 

categorizing public complaints by identifying 

patterns and trends in the data. TF-IDF is applied 

to assign weights to words based on their 

frequency within a complaint, while Cosine 

Similarity is used to determine the similarity 

between different complaint texts. By integrating 

these methods, the system groups complaints 

with similar themes, enabling the local 

government to prioritize and address the most 

pressing issues quickly. The web-based platform 

also offers real-time data analysis, enabling more 

informed decision-making processes for 

resolving public grievances. The evaluation 

results show that this system can significantly 

reduce manual sorting tasks, improve complaint 

classification accuracy, and provide scalable 

solutions for handling large datasets. This 

approach facilitates a more transparent, efficient, 

and responsive public service delivery. 

 

 

INTRODUCTION 

The management of public complaints is a critical aspect of local governance, as 

it directly impacts public satisfaction and the quality of services provided by government 

bodies. In local communities such as Pertumbuhan Village, the volume and diversity of 

complaints have increased significantly due to population growth and rising public 

awareness of service standards. These complaints can vary widely, from issues related 

to infrastructure, waste management, and public health to social services and safety 

concerns (Chen et al., 2016; Xiao, 2023). Traditionally, local authorities rely on manual 

methods to process and address these complaints, often leading to inefficiencies, delays 

in resolution, and even mismanagement due to the large volumes of data that need to be 
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handled (Kirana & Majid, 2022). As a result, there is a growing need for more efficient, 

accurate, and scalable solutions that can assist local governments in handling public 

complaints effectively (Maulana, 2023; Maulana & Dečman, 2023). 

In the era of digital transformation, leveraging technology for better public service 

management has become increasingly feasible. One promising approach is to use text 

mining techniques to automate the analysis of complaint data. Text mining enables the 

extraction of valuable information from unstructured text data, allowing for more 

systematic analysis and categorization of public complaints. This study proposes the 

development of a web-based system that applies text mining techniques, specifically 

Term Frequency-Inverse Document Frequency (TF-IDF) and Cosine Similarity, to 

facilitate the analysis and management of public complaints in Pertumbuhan Village 

(Maulana, 2023; Xiao, 2023).  

TF-IDF is a statistical measure used to evaluate the importance of words within a 

document relative to a collection of documents, making it an effective tool for 

identifying key terms and themes in complaint data. By weighting words according to 

their frequency and relevance, TF-IDF helps highlight the most significant issues within 

each complaint(Putra et al., 2022). Meanwhile, Cosine Similarity is employed to 

compare the content of different complaints by measuring the similarity between the text 

vectors of the documents. This enables the system to group complaints with similar 

topics, helping local authorities to detect patterns and trends in the data, and to address 

recurring or high-priority issues more effectively(Supiyandi et al., 2022). 

The integration of TF-IDF and Cosine Similarity within a web-based platform 

offers several advantages for local governments. First, it automates the complaint 

classification process, reducing the reliance on manual sorting and categorization. This 

leads to significant time savings and lowers the risk of human error (Perwitasari & 

Hendrawan, 2020; Ranti Eka Putri et al., 2023). Second, the system provides real-time 

analysis of complaints, enabling government officials to make faster and more informed 

decisions regarding public service improvements. Third, it supports scalability, allowing 

the system to handle increasing volumes of complaints without compromising 

performance or accuracy(Putri & Hartanto, 2022; Tasril et al., 2023).  

This research focuses on the design, development, and evaluation of the proposed 



Proceedings The 2nd Annual Dharmawangsa International Conference  P.Issn : 2808-859X 
“The University Responsibilities in Implementing Green Technology” E.Issn : 2809-0853 

379  

system, emphasizing its role in improving the efficiency of public complaint 

management in Pertumbuhan Village. By implementing this system, local governments 

can not only streamline the processing of complaints but also improve the overall 

transparency and responsiveness of public service delivery. The results of this study will 

demonstrate how technology-driven solutions can be used to enhance governance and 

build stronger, more trustful relationships between the public and government 

institutions(Hafni Hafni, 2023). 

 

RESEARCH METHODS 

The development of the web-based public complaint analysis system in this study 

follows a structured methodology that integrates both technical design and 

implementation phases with data collection and evaluation processes. The primary goal 

of the system is to classify and analyze public complaints using text mining techniques, 

specifically Term Frequency-Inverse Document Frequency (TF-IDF) and Cosine 

Similarity, to assist local authorities in Pertumbuhan Village in managing complaints 

more efficiently. The research methodology consists of the following steps: 

1. Data Collection:  

The first step involves collecting public complaints from the local government’s 

existing complaint system or manual logs. These complaints, written in natural 

language, form the dataset for analysis. The dataset is pre-processed to remove 

duplicates, correct spelling errors, and eliminate irrelevant data. The final dataset 

used for the system contains a representative sample of complaints covering various 

categories, including infrastructure, public services, and environmental issues. 

2. Text Preprocessing:  

Text preprocessing is a crucial step in preparing the complaint data for analysis. This 

includes tokenization, which breaks down the text into individual words, and 

stemming, which reduces words to their base or root forms. Additionally, stop words 

(common words such as “the,” “and,” or “in”) are removed to reduce noise in the 

data. This step ensures that the most relevant words are used in the subsequent 

analysis. 

3. TF-IDF Application:  

Once the text is preprocessed, the Term Frequency-Inverse Document Frequency 
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(TF-IDF) technique is applied to weight the words in each complaint. TF-IDF 

quantifies the importance of each word by considering both its frequency within a 

single document and its rarity across the entire dataset. Words that appear frequently 

in one complaint but are rare across others are given higher importance. This 

weighting process allows the system to identify key issues within each complaint. 

4. Cosine Similarity Calculation:  

After generating the TF-IDF scores, Cosine Similarity is used to measure the 

similarity between complaint texts. The complaints are represented as vectors based 

on their TF-IDF scores, and the cosine of the angle between these vectors is 

calculated to determine how similar the complaints are to each other. A value of 1 

indicates identical complaints, while a value of 0 indicates no similarity. This method 

enables the grouping of similar complaints, which helps the system identify recurring 

issues and prioritize them for faster resolution. 

5. System Design and Development:  

The web-based platform is designed to provide an intuitive user interface for local 

government officials. The system is built using modern web technologies, with a 

backend that processes and analyzes complaint data using the TF-IDF and Cosine 

Similarity algorithms. The platform also features data visualization tools, enabling 

users to view complaint categories, trends, and statistics in real-time. The system is 

hosted on a web server to ensure accessibility and scalability. 

6. System Testing and Evaluation:  

After development, the system undergoes rigorous testing to evaluate its performance 

in terms of accuracy, efficiency, and scalability. The accuracy of complaint 

classification is measured by comparing the system's output with manually classified 

complaints. Efficiency is assessed by tracking the time taken to process and 

categorize complaints. Scalability is tested by gradually increasing the dataset size to 

ensure the system can handle large volumes of data without performance 

degradation. Feedback from local government officials is also gathered to assess the 

system’s usability and effectiveness in improving complaint management. 
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RESULTS AND DISCUSSION 

The web-based system for analyzing public complaints in Pertumbuhan Village 

was evaluated based on several key performance metrics: classification accuracy, 

processing speed, scalability, and user satisfaction. In addition, feedback from local 

government officials provided insights into the system’s usability and its practical 

impact on complaint management. This section presents detailed results and discusses 

the significance of these findings, supported by quantitative data and tables to illustrate 

the system's performance. 

1. Classification Accuracy 

The system’s ability to categorize complaints accurately was measured by 

comparing its output to manually classified complaints. A total of 500 complaints 

were used for this evaluation, covering various categories such as infrastructure, 

waste management, water supply, and public health. The system achieved an 

overall classification accuracy of 87%. The results, as shown in Table 1, indicate 

that the accuracy varied depending on the complexity of the complaint. 

Complaints with more straightforward and technical descriptions (e.g., 

infrastructure or waste management) had higher accuracy, whereas more nuanced 

or subjective complaints (e.g., public health or social issues) were slightly less 

accurate due to the complexity of the language. 

Table 1. Classification Accuracy 

Category 
Number of 

Complaints 
System Accuracy (%) 

Infrastructure 150 91 

Waste Management 100 89 

Water Supply 80 85 

Public Health 70 82 

Social Services 100 86 

Overall Average 500 87 

The table above shows that the system performed exceptionally well in 

handling complaints related to infrastructure and waste management, with 

accuracies of 91% and 89%, respectively. However, categories involving more 

subjective issues, such as public health (82%) and social services (86%), had 

slightly lower accuracy due to variations in complaint wording and tone. These 
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results highlight the effectiveness of the system but also point to areas where 

improvements could be made, such as enhancing the system's ability to understand 

more nuanced complaints using advanced natural language processing (NLP) 

techniques. 

2. Processing Speed and Scalability 

The efficiency of the system in processing large datasets was a critical factor in 

its evaluation. Table 2 presents the average time taken to process and classify 

complaints as the dataset size increased. The system maintained a high processing 

speed, with each complaint being processed in an average of 0.5 seconds. Even 

with a dataset size of 10,000 complaints, the system showed no significant drop 

in performance, demonstrating its scalability. 

Table 2. Processing Speed and Scalability 

Dataset Size 
Average Processing Time per 

Complaint (seconds) 

100 complaints 0.3 

500 complaints 0.4 

1,000 complaints 0.5 

5,000 complaints 0.5 

10,000 complaints 0.5 

As shown in Table 2, the system's processing time remained consistent, even 

as the dataset size increased, indicating that it is capable of handling large volumes 

of complaints without significant delays. This scalability is crucial for local 

governments facing growing populations and rising volumes of public feedback. 

3. Identifying Recurring Issues 

One of the key benefits of using Cosine Similarity in the system was its ability to 

detect and cluster similar complaints. This feature allowed the system to identify 

recurring issues within the village. Table 3 illustrates the most frequent complaint 

themes identified by the system and the number of complaints in each cluster. 

Table 3. Identifying Recurring Issues 

Complaint Theme Number of Complaints 

Road Maintenance 120 

Waste Collection Delays 90 

Water Supply Disruptions 80 
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Complaint Theme Number of Complaints 

Public Health Concerns 70 

Street Lighting Issues 60 

As shown in Table 3, road maintenance and waste collection delays were 

the most commonly recurring issues in Pertumbuhan Village, with 120 and 90 

complaints, respectively. By grouping these complaints together, the system 

enabled local authorities to prioritize addressing the most frequent and pressing 

problems. Additionally, the system provided real-time updates on emerging 

complaint trends, allowing for proactive management of community concerns. 

4. User Satisfaction and Usability 

Feedback from local government officials was gathered through surveys to 

assess user satisfaction with the system. The feedback focused on ease of use, 

system responsiveness, and the perceived impact on complaint management 

efficiency. The survey results, shown in Table 4, reflect high levels of 

satisfaction across all categories, particularly in the areas of ease of use and 

overall performance. 

Table 4. User Satisfaction and Usability 

Evaluation Criteria Average Rating (out of 5) 

Ease of Use 4.7 

System Responsiveness 4.5 

Complaint Classification 4.3 

Data Visualization 4.6 

Impact on Efficiency 4.8 

Overall Satisfaction 4.6 

As indicated in Table 4, the system scored particularly high in terms of ease 

of use (4.7) and its impact on operational efficiency (4.8). Local officials 

appreciated the system’s ability to automate the complaint handling process, 

allowing them to allocate more time and resources to resolving issues rather than 

managing data. Additionally, the real-time data visualization tools were found 

to be highly useful in providing a clear overview of complaint trends. 

5. Limitations and Future Improvements 

Although the system performed well overall, certain limitations were identified. 

Complaints written in informal language or containing ambiguous or colloquial 
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terms were occasionally misclassified, particularly in categories such as public 

health and social services. This highlights the need for further refinement in the 

natural language processing capabilities of the system. In future developments, 

incorporating more advanced NLP techniques, such as synonym detection, 

context-aware models, and sentiment analysis, could help the system better 

handle complex or ambiguous complaints. Moreover, integrating sentiment 

analysis could provide additional insights into the urgency and emotional tone of 

the complaints, allowing local authorities to prioritize issues more effectively. 

In conclusion, the web-based complaint analysis system using TF-IDF and Cosine 

Similarity demonstrated high accuracy, scalability, and usability. It effectively 

streamlined the complaint management process in Pertumbuhan Village, reducing 

manual effort and improving the speed of issue resolution. Future iterations of the 

system can enhance performance by addressing the identified limitations and 

incorporating additional text analysis features. This approach not only improves 

operational efficiency but also enhances the transparency and responsiveness of 

local governance. 

 

CONCLUSION 

This study successfully developed and implemented a web-based public complaint 

analysis system for Pertumbuhan Village, utilizing Term Frequency-Inverse Document 

Frequency (TF-IDF) and Cosine Similarity techniques. The system significantly 

improved the management of public complaints by automating the categorization 

process, identifying recurring issues, and providing real-time insights into community 

concerns. With an overall classification accuracy of 87%, the system demonstrated its 

capability to handle a wide range of complaint categories, such as infrastructure, waste 

management, and public health. The system’s scalability and efficiency were also 

proven, maintaining fast processing times even with large datasets. Feedback from local 

government officials indicated high satisfaction with the system’s ease of use, data 

visualization tools, and its positive impact on complaint handling efficiency.  

Despite its success, the system faced challenges in accurately classifying 

complaints written in informal or ambiguous language. Future improvements could 
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focus on enhancing the system’s natural language processing capabilities, incorporating 

sentiment analysis, and refining the classification algorithms to handle more complex or 

nuanced complaints.  

In conclusion, this web-based system provides a scalable, efficient, and 

transparent solution for public complaint management, demonstrating the potential of 

text mining techniques to enhance local governance and public service delivery. 
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