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ABSTRAK 
 

Nama : Suharyadi 
NIM : 14240001 
Program Studi : Informatika 
Jenjang : Strata Dua (S2) 
Konsentrasi : Artificial Intelligence (AI) and Blockchain 
Judul : Pendekatan Multi-stage Hybrid Retrieval dengan Neural 

Re-ranking dan Context Validation untuk Sistem 
Retrieval-Augmented Generation (RAG) TIAS (The 
Indonesian AID Scholarship) 

 

Sistem Retrieval-Augmented Generation (RAG) membutuhkan konteks relevan agar jawaban 

didukung bukti. Penelitian ini mengembangkan RAG TIAS melalui pipeline multi-stage yang 

mengintegrasikan BM25, FAISS, Reciprocal Rank Fusion, neural re-ranking berbasis cross-

encoder, dan context validation berbasis aturan. Evaluasi menggunakan 201 chunk dan 50 

query. Pada ablasi terkontrol dengan candidate pool tetap, neural re-ranking meningkatkan 

Recall@10 dari 0.7639 menjadi 0.8136, MRR@10 dari 0.6550 menjadi 0.8040, dan Hit@10 

dari 0.88 menjadi 0.94; hanya peningkatan MRR@10 yang signifikan. Token F1 generatif 

meningkat dari 0.4071 menjadi 0.4348, tetapi tidak signifikan. Context validation 

mengelompokkan 40 query sebagai OK dan 10 sebagai WEAK tanpa ABSTAIN serta tidak 

meningkatkan Token F1. Hasil menunjukkan bahwa manfaat utama pipeline terletak pada 

kualitas peringkat, sedangkan kontribusi generatif dan context validation perlu ditafsirkan 

secara terbatas. 

Kata kunci : Context Validation, Hybrid Retrieval, Neural Re-ranking, Retrieval-Augmented 

Generation, TIAS 
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ABSTRACT 
 

Name : Suharyadi 
NIM : 14240001 
Study Program : Computer Science 
Level : Master’s Degree (S2) 
Concentration : Artificial Intelligence (AI) and Blockchain 
Title : A Multi-Stage Hybrid Retrieval Approach with Neural Re-

Ranking and Context Validation for the TIAS (The 
Indonesian AID Scholarship) Retrieval-Augmented 
Generation (RAG) System 

 

Retrieval-Augmented Generation (RAG) requires relevant context to produce evidence-

supported answers. This study develops a RAG system for TIAS through a multi-stage pipeline 

integrating BM25, FAISS, Reciprocal Rank Fusion, cross-encoder-based neural re-ranking, 

and rule-based context validation. Evaluation used 201 chunks and 50 queries. In a controlled 

ablation with a fixed candidate pool, neural re-ranking increased Recall@10 from 0.7639 to 

0.8136, MRR@10 from 0.6550 to 0.8040, and Hit@10 from 0.88 to 0.94; only the MRR@10 

improvement was statistically significant. Generative Token F1 increased from 0.4071 to 

0.4348 but was not significant. Context validation classified 40 queries as OK and 10 as 

WEAK, with no ABSTAIN cases, and did not improve Token F1. The findings show that the 

pipeline’s main benefit lies in ranking quality, while its generative and context-validation 

contributions should be interpreted cautiously. 

Keywords: Context Validation, Hybrid Retrieval, Neural Re-Ranking, Retrieval-Augmented 

Generation, TIAS 
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