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ABSTRAK 

 

Penelitian ini mengembangkan dan mengevaluasi sistem layanan informasi 

akademik berbasis Large Language Model (LLM) di Fakultas Ilmu Komputer. 

Permasalahan utama yang diangkat adalah keterbatasan layanan informasi manual 

oleh staf administrasi serta kelemahan bawaan LLM berupa halusinasi dan batasan 

pembaruan pengetahuan (knowledge cutoff). Untuk mengatasi hal tersebut, 

penelitian ini mengusulkan pemodelan arsitektur Advanced Retrieval-Augmented 

Generation (RAG) yang mengombinasikan pencarian leksikal (BM25) dan 

pencarian semantik (IndoBERT) melalui mekanisme Hybrid Search, serta kalibrasi 

peringkat dokumen (Reranking) menggunakan model Cross-Encoder. Metodologi 

penelitian mencakup perancangan sistem, implementasi menggunakan LLM lokal 

Qwen2.5 7B, dan pengujian secara komprehensif menggunakan metrik retrieval 

(MRR, Precision@K, Recall@K) serta metrik kualitas jawaban end-to-end dengan 

framework RAGAS (Faithfulness, Answer Relevancy, Context Precision). Hasil 

pengujian statistik empiris menggunakan Wilcoxon Signed-Rank Test menunjukkan 

bahwa pipeline Advanced RAG memberikan peningkatan kinerja penelusuran 

dokumen yang signifikan dibandingkan RAG standar (baseline), yang secara 

langsung meningkatkan relevansi jawaban dari LLM. Kesimpulan penelitian ini 

menegaskan bahwa implementasi Hybrid Search dan Reranking terbukti efektif 

dalam memitigasi halusinasi, tangguh dalam mengenali istilah dan akronim 

akademik, serta menjamin privasi data institusi melalui pemrosesan inferensi lokal.  

 

 

Kata kunci: Retrieval-Augmented Generation (RAG), Large Language Model, 

Hybrid Search, Cross-Encoder Reranking, Layanan Akademik 
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ABSTRACT 

 

This research develops and evaluates an academic information service system 

based on a Large Language Model (LLM) at the Faculty of Computer Science. The 

main problems addressed are the limitations of manual information services by 

administrative staff and the inherent weaknesses of LLMs, namely hallucination 

and knowledge cutoff. To overcome these issues, this research proposes the 

modeling of an Advanced Retrieval-Augmented Generation (RAG) architecture that 

combines lexical search (BM25) and semantic search (IndoBERT) through a 

Hybrid Search mechanism, as well as document rank calibration (Reranking) using 

a Cross-Encoder model. The research methodology includes system design, 

implementation using the local Qwen2.5 7B LLM, and comprehensive testing using 

retrieval metrics (MRR, Precision@K, Recall@K) and end-to-end answer quality 

metrics using the RAGAS framework (Faithfulness, Answer Relevancy, Context 

Precision). Empirical statistical test results using the Wilcoxon Signed-Rank Test 

show that the Advanced RAG pipeline provides a significant improvement in 

document retrieval performance compared to standard RAG (baseline), which 

directly increases the relevance of the answers generated by the LLM. The 

conclusion of this study confirms that the implementation of Hybrid Search and 

Reranking is proven to be effective in mitigating hallucinations, robust in 

recognizing academic terms and acronyms, and guarantees institutional data 

privacy through local inference processing. 

 

 

Keywords: Retrieval-Augmented Generation (RAG), Large Language Model, 
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