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Abstract. BPS Statistics Indonesia plays a strategic role in compiling balance sheet statistics as 

the foundation for national policy analysis. This role requires a deep understanding of the 

concepts, definitions, and compilation standards outlined in the System of National Accounts 

(SNA) manual. However, in practice, comprehending such complex technical documents is not 

always straightforward. To address this challenge, this study proposes the development of an 

intelligent conversational agent in the form of a chatbot that implements the Self-Multimodal 

RAG approach. This approach integrates self-reflection mechanisms to generate more accurate 

and relevant responses. The evaluation was conducted using the LLM-as-a-Judge framework 

across four metrics: answer correctness, answer relevancy, context relevancy, and context 

faithfulness. Experimental results demonstrate that the Self-Reflective RAG achieved a score of 

80% on the answer correctness metric, with competitive performance in terms of relevancy and 

faithfulness. From the chatbot implementation perspective, black-box testing confirmed that all 

functionalities operated as expected, while system usability testing using the CSUQ instrument 

yielded a score of 74.704%, indicating that the chatbot is well-accepted by users. 
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1. Introduction 

BPS Statistics Indonesia is a government institution that plays a strategic role in providing high-quality 

statistical data to support national development planning. One of BPS Statistics Indonesia’s core 

responsibilities is compiling balance sheet statistics, which serve as the foundation for various policy 

analyses. In practice, this task requires a thorough understanding of the concepts, definitions, and 

compilation standards stipulated in the System of National Accounts (SNA) manual. However, 

comprehending such highly technical documents is not always straightforward. This challenge arises 

from the use of highly specialized terminology, dense document structures, and complex concepts that 

demand advanced analytical reasoning. Consequently, employees may encounter difficulties in 

interpreting these concepts and applying them consistently in the compilation of balance sheet statistics. 

To address these challenges, one potential approach is the utilization of Artificial Intelligence (AI) 

technologies, particularly Large Language Models (LLM). LLM-based technologies have demonstrated 

remarkable capabilities in comprehending documents, generating contextual text with high accuracy, 
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In this study, the chatbot application was developed in an end-to-end manner, covering both the backend 

and the user interface (frontend), with Self-Reflective RAG serving as the main approach employed in 

the inference or answer generation process. To support communication between system components, 

the Self-Reflective RAG pipeline was deployed using FastAPI to provide API endpoints that enable 

integration and interaction with the user interface. The chatbot application itself was developed using 

the Next.js framework with JavaScript as the programming language and Tailwind CSS as the styling 

framework, ensuring a responsive and visually appealing user interface. User data and conversation 

history were stored in a MongoDB database due to its fast read–write performance, making it highly 

suitable for real-time applications such as chatbots. Overall, the architecture of the developed chatbot 

application is illustrated in figure 2. 

 

Figure 2. Chatbot application architecture. 

To assess the quality and feasibility of the developed chatbot application, evaluations were 

conducted on two main aspects: system functionality and system usability. For the functionality aspect, 

testing was performed using black-box testing by examining each core feature of the chatbot and 

verifying whether the output aligned with the predefined expectations. Meanwhile, for the usability 

aspect, the evaluation employed the Computer System Usability Questionnaire (CSUQ), which is 

designed to measure users’ perceptions regarding interface quality, ease of use, and overall satisfaction 

in interacting with the system. The details of the questionnaire items used in this instrument are 

presented in table 4. 

Table 4. CSUQ questionnaire questions. 

Question 

no. 
Question content 

1 Overall, I am satisfied with the ease of use of this chatbot application. 

2 It is very easy to use this chatbot application. 

3 I can complete my tasks (finding answers to questions related to the National Balance System) 

quickly using this chatbot application. 

4 I feel comfortable using this chatbot application. 

5 It is very easy to learn how to use this chatbot application. 

6 I am confident that I can quickly become productive using this chatbot application. 

7 The chatbot provides clear error messages that help me understand how to fix problems. 


