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Abstrak
Perkembangan Large Language Models (LLMs) telah menunjukkan

kemampuan signifikan dalam memahami dan menghasilkan teks, namun
penerapannya pada domain hukum masih menghadapi tantangan serius seperti
halusinasi fakta, bias linguistik, dan rendahnya kesesuaian terhadap struktur
yurisprudensi lokal. Penelitian ini bertujuan mengembangkan Legal-Case LLM,
yaitu model bahasa besar berbasis open-weight yang di-fine-tune secara khusus
untuk analisis yurisprudensi tindak pidana perdagangan orang (TPPO) di
Indonesia. Dataset disusun dari 400+ putusan pengadilan yang diperoleh dari
Direktori Putusan Mahkamah Agung, melalui proses scraping, validasi dokumen,
ekstraksi metadata terstruktur, serta konstruksi data tanya-jawab (Q&A) sintetis
yang dibersihkan dan divalidasi secara bertahap. Model dasar berbasis arsitektur
decoder-only (Gemma 3) diadaptasi menggunakan teknik parameter-efficient
fine-tuning (LoRA) guna meningkatkan efisiensi pelatihan dan kesesuaian
domain. Evaluasi dilakukan menggunakan metrik otomatis meliputi ROUGE,
BLEU, BERTScore, dan BART Score, serta analisis kualitatif terhadap keselarasan
terminologi hukum dan kecenderungan halusinasi. Hasil penelitian menunjukkan
bahwa model yang di-fine-tune mengalami peningkatan signifikan dalam recall
konten, keselarasan semantik, dan penggunaan terminologi yuridis seperti “amar
putusan”, “Majelis Hakim”, dan “pertimbangan hukum” dibandingkan baseline
zero-shot. Selain itu, model mampu mengurangi kesalahan faktual pada output
terkait undang-undang dan struktur putusan. Penelitian ini berkontribusi dalam
pengembangan LLM hukum  berbahasa Indonesia yang transparan, dapat
direproduksi, dan relevan secara kontekstual, serta berpotensi mendukung praktisi
hukum, peneliti, dan pembuat kebijakan. Meskipun demikian, penerapan model
tetap memerlukan verifikasi human-in-the-loop untuk menjamin keandalan

hukum dan penggunaan yang etis.

Kata kunci: Legal LLM, Tindak Pidana Perdagangan Orang,

Yurisprudensi Indonesia, Fine-tuning, Gemma, Artificial Intelligence in Law
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Abstract
The development of Large Language Models (LLMs) has demonstrated

significant capabilities in understanding and generating text, but their application
in the legal domain still faces serious challenges such as fact hallucination,
linguistic bias, and low suitability for local jurisprudence structures. This research
aims to develop a Legal-Case LLM, an open-weight large language model that is
specifically fine-tuned for the analysis of jurisprudence on human trafficking in
Indonesia. The dataset was compiled from more than 400 court decisions obtained
from the Supreme Court Decision Directory through a process of scraping,
document validation, structured metadata extraction, and the construction of
synthetic question-and-answer (Q&A) data that was cleaned and validated in
stages. The base model based on a decoder-only architecture (Gemma 3) was
adapted using parameter-efficient fine-tuning (LoRA) techniques to improve
training efficiency and domain suitability. The evaluation was conducted using
automated metrics including ROUGE, BLEU, BERTScore, and BARTScore, as
well as qualitative analysis of legal terminology alignment and hallucination
tendencies. The results show that the fine-tuned model experienced a significant
improvement in content recall, semantic alignment, and the use of legal
terminology such as ‘“court decision,” “panel of judges,” and “legal
considerations” compared to the zero-shot baseline. In addition, the model was

able to reduce factual errors in related outputs.

Keywords: Legal LLM, Human Trafficking Crimes, Indonesian

Jurisprudence, Fine-tuning, Gemma, Artificial Intelligence in Law
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