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ABSTRAK

HASRUL MALIK PUTRA MASHUN. Fine-Tuning General-Purpose Text
Embedding (GTE) Model untuk Pencarian Dokumen Akademik berbasis
Semantik di Repository IPB University. Dibimbing oleh JULIO ADISANTOSO
dan MUSHTHOFA.

Pertumbuhan jumlah dokumen di Repository IPB University menuntut
sistem pencarian yang lebih relevan dan efisien, karena pencarian berbasis kata
kunci sering gagal menangkap makna semantik pertanyaan pengguna. Penelitian
ini bertujuan untuk meningkatkan relevansi pencarian dokumen akademik melalui
fine-tuning embedding model GTE-Base-EN-v1.5 menggunakan pendekatan
triplet dengan embedding model OpenAI. Dari total 122.977 dokumen, sebanyak
115.144 diproses menjadi 828.796 data latih dan 207.500 data validasi, dengan
pelatihan menggunakan Multiple Negatives Ranking Loss. Evaluasi terhadap 740
query dari 37 departemen menunjukkan peningkatan signifikan, di mana MRR
Top-5 naik dari 0.1049 menjadi 0.3938, Precision dari 0.0451 menjadi 0.1849,
dan Accuracy dari 0.1554 menjadi 0.5743. Temuan ini menunjukkan bahwa
pendekatan embedding berbasis NLP mampu meningkatkan kualitas sistem
pencarian dalam domain akademik dan berpotensi mempercepat akses informasi
yang relevan bagi civitas akademika.

Kata kunci : embedding model, fine-tuning, semantic retrieval

ABSTRACT

HASRUL MALIK PUTRA MASHUN. Fine-Tuning a General-Purpose Text
Embedding (GTE) Model for Semantic-Based Academic Document Retrieval in
the IPB University Repository. Supervised by JULIO ADISANTOSO and
MUSHTHOFA.

The growing number of documents in the IPB University Repository
demands a more relevant and efficient search system, as keyword-based search
methods often fail to capture the semantic meaning of user queries. This study
aims to improve the relevance of academic document retrieval by fine-tuning the
GTE-Base-EN-v1.5 embedding model using a triplet-based approach with
OpenAI embeddings model. Out of 122,977 documents, 115,144 were processed
into 828,796 training data and 207,500 validation data, with training conducted
using the Multiple Negatives Ranking Loss method. Evaluation on 740 queries
from 37 departments showed significant improvements: Top-5 MRR increased
from 0.1049 to 0.3938, Precision from 0.0451 to 0.1849, and Accuracy from
0.1554 to 0.5743. These findings demonstrate that embedding-based NLP
approaches can significantly enhance the quality of academic search systems and
have the potential to accelerate access to relevant information for the academic
community.

Keywords: embedding model, fine-tuning, semantic retrieval
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