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Abstract. Recent advancements in language models have led to their widespread
application across various fields, achieving remarkable success. However, these
models often exhibit a phenomenon known as ‘hallucination’, where they generate
responses that present false information as factual. This issue has emerged as a
critical challenge, particularly in scenarios where reliability and accuracy are
paramount. To address this problem, the RAG (Retrieval-Augmented Generation)
technique has gained significant attention. RAG combines generative language
models with information retrieval systems, allowing the model to search for relevant
information from external databases before generating a response. This approach
helps mitigate hallucinations and delivers more trustworthy and accurate information.

This study leverages the LangChain framework to develop a RAG-based Q&A
system using university policies and administrative regulations as the dataset, which
serves as the foundation for students’ academic and institutional operations. By
systematically organizing and managing complex data, the proposed system aims to
provide accurate and reliable responses, offering users valuable and actionable
information efficiently.
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1. Introduction

The recent advancements in Large Language Models (LLMs) have introduced
new possibilities in the field of Natural Language Processing (NLP), establishing
themselves as innovative tools across various domains.[1] Notably, state-of-the-art
models such as OpenAl's GPT-4 leverage vast training datasets to provide advanced
capabilities in language understanding and generation. These models have been
widely applied in areas such as conversational Al, content creation, translation, and
question-answering systems [2, 3].

However, large-scale language models are often limited by the phenomenon of
hallucination.[4] Hallucination refers to the generation of nonexistent or inaccurate
information by the model, which undermines the reliability of its responses. This
issue has become particularly critical in fields where trustworthy information is
essential.

To address this challenge, the Retrieval-Augmented Generation (RAG) technique
has gained significant attention in recent years.[5] RAG combines generative
language models with information retrieval systems, allowing the model to search
external databases for relevant information before generating responses. This
approach improves the reliability of model outputs while ensuring that responses
reflect the most up-to-date information.
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In this study, the RAG technique is employed to design and implement a question-
answering system based on university regulations and administrative information.

2. Related research content

LangChain is an open-source framework designed to facilitate the use of large
language models (LLMs), and various studies have been proposed that combine its
information retrieval and generation capabilities. Choi Jongmyung et al. (2024)
developed a KTAS(Korean Triage and Acuity Scale) determination system using
LangChain and GPT-4[6]. This study demonstrated an effective use case of
Retrieval-Augmented Generation (RAG) technology by integrating voice and text
data to automatically classify patient severity in emergency medical settings.
LangChain was utilized to search external data and integrate with GPT-4, delivering
rapid and reliable emergency care guidelines.

So Hoon et al. (2024) conducted a study to improve the interaction with NPCs in the
game system by combining LangChain and Unreal Engine.[7] The system was
designed to provide real-time, contextual responses to user questions, and the
combination of the vector database and LangChain enabled NPCs to have more
natural and personalized conversations.

Additionally, Namhyun Kim et al. (2024) developed a system to process and cluster
tourism research data using LangChain[8]. This study clustered semantically similar
data to analyze research trends and explore new possibilities in the tourism industry.
LangChain’s search and summarization capabilities contributed to effectively
managing large datasets and improving the quality of the analysis.

These studies have shown that LangChain and RAG technologies can be applied in
each specific domain to provide appropriate responses to domain-specific
requirements. However, university school regulations and administrative
information have different structures and contents for each school, and user needs
are also diverse, so research that reflects this is still needed.

Currently, Daegu University does not provide a chatbot service to search for school
regulations and administrative information, and this information is provided in the
form of several documents through the administrative service on the Daegu
University website. Each document contains different regulations and detailed
information, making it challenging for users to quickly find the information they
need. To solve this problem, this study utilized LangChain-based RAG technology
and implemented it as an app-based interface so that users can search for
information that is most relevant to school regulations and administration-related
questions and quickly check the necessary information. Through this, we would like
to propose a system that increases the efficiency of information access and reduces
the time and effort required to search for information.

3. System design and configuration

Figure 1 is a diagram illustrating the overall process of the RAG -based Q&A
system, which is designed to manage Daegu University's school regulations and
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administrative information and provide reliable responses. The system includes the
following steps from data processing to user response generation.
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Figure 1 RAG-based Q&A system structure diagram

3.1 Data collection and preprocessing

Daegu University Academic Regulations and Administrative Data is available in
the Regulations section of the Daegu University website and contains various
documents related to university administration and academic operations, such as
“Tuition Regulations,” “Academic Grade Evaluation Regulations,” “Leave of
Absence and Reinstatement Procedures,” etc. The materials are primarily provided
in Hangul document format (HWP) and consist of a mixture of tabular data and
unstructured text. In order for a large-scale language model (LLM) to process it
efficiently, preprocessing to reconstruct and clean the data was essential.

For example, in the Daegu University school regulations document, tabular data
including "Transitional measures following college integration and department
(major) name change" contained clear relationships between columns, such as
"Before integration" and "After integration.". However, when such table data was
simply converted to text, the relationships between columns and structural context
were lost, making it difficult to understand the meaning of the information. Figure 2
shows this original table data. For example, if a relationship indicating that the
"Urban Planning Engineering major in the Department of Urban Planning and
Landscape" was changed to "Architecture Department" was converted to a text
simply listed, the relationship between the columns was not clearly revealed, and it
was possible that the language model would not understand it correctly.
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Figure 2 Some output in a structured format, such as a table

To solve this problem, the table data was manually reconstructed and converted into
a form that maintains the relationship and context between columns. Figure 3 shows
the reconstructed text data and is designed to maintain the relationship between
"before integration" and "after integration". This work was an important step in
preserving the consistency of the data and helping the language model to handle it.
In addition, in addition to the table format data, the unstructured text of school
regulations and administrative data was classified based on the title, main item, and
keyword of the regulation to increase the relevance. Unnecessary information was
removed, and the structure and meaning of the document were succinctly organized.

- Al0]E

Figure 3 Convert structured data to text format

Then, the organized data was divided into approximately 1000 character units using
RecursiveCharacterTextSplitter. Each text chunk maintained the continuity of the
context by adding a superposition of 300 characters. This allowed the language
model to better understand the back-and-forth relationship of the text and to generate

responses suitable for user queries.

3.2 Build embedding and search algorithms
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The preprocessed Daegu University academic regulations and administrative
data were converted into high-dimensional vectors using OpenAl's GPT-4
embedding model, and the converted data was stored in a vector database called
ChromaDB. ChromaDB is a database designed to search for the most appropriate
data by calculating the similarity between user queries and data.

During the search process, the MMR (Maximal Marginal Relevance) algorithm
was applied to maintain relevance to user queries while minimizing redundant
information, thereby producing highly reliable search results. For example, as shown
in Figure 4, when the query “tuition fee” is entered, the MMR algorithm searches for
the most relevant information within the Daegu University academic policy data,
such as “tuition payment standards,” “international student tuition regulations,” and
“installment payment procedures.” Returns information as search results. Through
this search process, users can clearly understand key information related to the scope
of minor completion and quickly check the school policy information most

appropriate for your inquiry.
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Figure 4 Example of MMR Similarity Based Search

Through this search process, we go beyond simply listing data and selectively
provide key information most relevant to user queries, allowing users to search for
data that suits their needs.

3.3 Server integration and application implementation

The built system is designed in a structure that interfaces FastAPI and
ChromaDB to process user questions, and the GPT-4 model generates the final
response. FastAPI is a lightweight web framework that provides high performance
and fast request handling through support for asynchronous and concurrent
processing [7]. This study leveraged these advantages of FastAPI to design a query-
answering system for Daegu University's academic regulations.

In particular, we optimized the system's scale-up performance by using
Hypercorn, an Application Server Gateway Interface (ASGI) server.[8] Hypercorn is
an asynchronous ASGI server that supports HTTP/1.1, HTTP/2, and WebSockets,
enabling fast data transfer and efficient handling of multiple requests simultaneously.
Through this, we built a system that processes large-scale school policy data and
provides real-time responses.
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Figure 5 shows a question-answering test performed using Postman, an API
testing tool, to verify the FastAPI question-answering system.[9] When a user enters
the question “What do I need to do to get a student ID card?”, the question is sent to
the server through an HTTP request. The request data is in JSON format, and after
processing it, the server searches ChromaDB for documents related to student ID
processing and generates and returns a response through the GPT-4 model. As a
result of the test through Postman, it was confirmed that the FastAPI server returned
an accurate response to the input student ID issuance method.
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Figure 5 API testing using Postman

A Flutter-based mobile application was developed for the front-end
implementation.[10] The application is designed to provide an intuitive user
interface (UI) so that users can effectively utilize the question-and-answer system
related to school rules.

In Figure 6, the application consists of a splash screen and a question and answer
screen. The splash screen is the first thing that appears when the application is
launched, and it conveys the purpose and identity of the service to the user through
the Daegu University logo and the chatbot title. The question and answer screen
displays the title “Academic Rules Response System” at the top, and a question
input field and a send button are placed at the bottom. The input field defaults to the
prompt “How can I help you?” to prompt the user to type in a question, which can
be sent via the Send button (arrow icon) in the bottom right corner.

CH-chetm ot AR
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Figure 6 Application implemented in Flutter

4. Experiment results

The figures below show examples of responses provided by the system to
various questions entered by the user in the Flutter-based application.

Figure 7 shows how the system searches for relevant information from Daegu
University's school regulations data and guides the documents necessary for issuing
student cards and application procedures when the user enters the question, "How do
I issue a student card?". In addition, in response to the question, "How do I cancel
my leave of absence?" the system explained the procedure for applying for
cancellation of leave of absence and precautions step by step. This allows users to
easily understand and execute the necessary administrative procedures.

In Figure 8, for the question “What are the criteria for issuing an employment
recommendation letter?”, the system retrieved the relevant academic policy data to
show the grade point average requirement (3.5 or higher) and the application process
for obtaining an employment recommendation letter. Meanwhile, Figure 9 illustrates
how the system responds to queries that are not included in the dataset, informing
users that the requested information could not be found.
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Figure 7 Q&A with Implemented Applications (1)
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Figure 8 Q&A with Implemented Applications (2)
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Figure 9 Responding to questions that do not exist in the dataset

5. Conclusion

In this study, we developed a system that provides academic and administrative
information of Daegu University in the form of questions and answers by utilizing
the RAG(Retrieval-Augmented Generation) technique. Users were able to obtain
information more quickly about school regulations-related questions such as tuition
regulations and graduation requirements, which greatly improved the efficiency of
accessing academic and administrative information.

However, since structured data such as tabular format must be preprocessed
manually so that LLM can accurately process it, there is a limitation in that
additional time and cost are required. To address these issues, future research will
improve the system's processing efficiency by applying technologies that can
integrally process images and text using multimodal data.
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