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Modular RAG-based Legal Question Answering System
Reflecting the Hierarchical Structure of Civil Law
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Abstract

This study proposes a Modular Retrieval-Augmented Generation (RAG)-based system designed to generate reliable
legal answers from Korean legal documents, with a focus on civil law. The system leverages the hierarchical
structure of statutes chapters, sections, and articles and inter-article references, optimizing each stage of query analysis,
retrieval, and generation through LangGraph-based modularization. It handles various query types, including direct
article reference, legal concept, situation-based, and complex queries. Experiments show strong performance with 88%
retrieval accuracy, 0.84 MRR, and 92% response relevance. Notably, the system achieved 100% accuracy across all
metrics for direct article reference queries. However, improvements are needed in handling similar legal terms and
complex reference chains, with future research required for expansion to diverse legal domains.
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Fig. 1. Modular RAG-based Korean civil law query system
architecture
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Table 1. Workflow function using LangGraph

1. INPUT: User Query
2. NODE: Query Analyzer
- Extract query type
(direct/concept/situation/complex)
- Extract key entities and article numbers
3. CONDITIONAL ROUTING:
IF query_type = "direct” THEN
— Hierarchical Retriever
ELIF query_type = "concept” THEN
— Knowledge Graph Retriever
ELSE
— Both Retrievers (parallel)
4. NODE: Knowledge Integration
- Merge retrieval results
- Remove duplicates
- Rank by relevance
5. NODE: Response Generator
- Generate structured legal response
- Cite relevant articles
6. OUTPUT: Legal Answer with Citations
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Table 2. Hierarchical structure of civil law documents

{

"id": "article_1013",
"number”: 1013,
"itle": "Arele| T
"content”: "Atol2 é}¢7HAIE| 2 5E
_u,lAI-¢O|O| xHA|-0“ ni F |
SA L
"chapter”: "H5% At
"section”: "1 AML
"references”: ["article_1005", "article_1019"],
"referenced_by": ["article_1014", "article_1015"]
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Fig. 2. Legal document hierarchy and reference
relationship graph
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Table 3. Core algorithms for query analysis

INPUT: Query text Q
OUTPUT: Query type and extracted features
1. Preprocessing:
- Normalize Korean text (Hangeul normalization)
- Extract legal entities using NER
- Tokenize with legal domain dictionary
2. Pattern Matching (Priority-based):
- IF regex_match(Q, "®\d+=") THEN
type = ”DIRECT”, extract article_number
- ELIF semantic_similarity(Q, concept_pattermns) >
0.8 THEN
type = "CONCEPT", extract key_concepts
- ELIF context_analyzer.detect_situation(Q) THEN
type = "SITUATION", extract context_features

3. Confidence Scoring:
- Calculate confidence based on pattern strength
- IF confidence < threshold THEN type =
"COMPLEX"
4. Feature Extraction:
- Extract legal domain entities
- |dentify temporal indicators
- Detect question intention
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Knowledge Graph-based Search Process

terms

Complex input Extract Query
Query Knowledge Graph Analyzer
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Query Match Mapping
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Fig. 3. Civil law knowledge graph-based search module
structure
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Table 4. Key methodologies for building knowledge graphs

Civil Law Knowledge Graph Algorithm

Input: Articles A = {al, a2, ..., an}
Qutput: Graph G = (V, E)

Steps:

1. Node Creation: Create nodes with metadata (title,
content, hierarchy)

2. Reference Extraction: Extract explicit references
using regex, create directed edges

3. Semantic Edges: Calculate similarity between article
pairs, add edges if above threshold

4. Structure Integration: Connect articles within
chapters/sections, add inheritance relationships

Goal: Transform legal text into structured graph
representing inter-article relationships.
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Table 6. System performance evaluation results

Metric Value
Retrieval accuracy 0.88
Response relevance 092
MRR 0.84
Average response time 12.16 sec
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