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ABSTRAK

Penelitian ini menganalisis pengaruh panjang chunk dan overlap terhadap akurasi
jawaban Small Language Model (SLM) dalam sistem Retrieval-Augmented Gene-
ration (RAG) pada dokumen publik berbahasa Indonesia. Eksperimen dilakukan
dengan tiga model SLM, yaitu Qwen2.5-3B-Instruct, Sailor2-3B-Chat, dan Llama-
3.2-3B-Instruct-Indonesian, dengan sembilan konfigurasi chunking (128/256/512
token x 0/10/20% overlap) dan 50 pasangan pertanyaan-jawaban. Evaluasi meng-
gunakan metrik generasi leksikal deterministik (Exact Match, Token F1, LCS F1,
BLEU-1) dan metrik retrieval (Recall@k), dengan validasi pendamping menggu-
nakan RAGAS (judge Kimi kimi-k2.7-code, skala 0—10) pada subset 30 jawaban.
Signifikansi pengaruh diuji dengan ANOVA faktorial. Hasil menunjukkan bah-
wa chunk 256 token memberikan keseimbangan terbaik antara kelengkapan kon-
teks dan presisi retrieval untuk ketiga model. Secara kuantitatif, konfigurasi ter-
baik menghasilkan Token FI1 0.591 untuk Qwen (cs256_o110), 0.532 untuk Sai-
lor (cs256_0120), dan 0.525 untuk Llama-Indonesian (cs256_0120). Uji ANOVA
mengonfirmasi ukuran chunk berpengaruh signifikan terhadap akurasi (p = 0,032),
sedangkan overlap tidak signifikan (p = 0,264). Validasi RAGAS pada 30 jawab-
an menunjukkan faithfulness 8.4-9.2, answer relevancy 7.7-9.1, context precision
4.4-5.8, dan context recall 9.0-9.6. Efek overlap tidak konsisten; konfigurasi terba-
ik per model adalah Qwen c¢s256_0l110, Sailor ¢s256_0120, dan Llama-Indonesian
¢s256_0l120. Analisis latensi menunjukkan chunk 512 memiliki latensi tertinggi
(rata-rata 201.9 detik per jawaban), sementara konfigurasi terbaik berada pada 96.2—
146.6 detik per jawaban. Penelitian ini memberikan panduan praktis dalam mem-
bangun sistem RAG berbahasa Indonesia dengan sumber daya komputasi terbatas.

Kata Kunci: Retrieval-Augmented Generation, Small Language Model, Chunking,

Overlap, Bahasa Indonesia, Evaluasi RAG.



ABSTRACT

This study analyzes the effect of chunk length and overlap on the answer accura-
cy of Small Language Models (SLMs) in Retrieval-Augmented Generation (RAG)
systems for Indonesian public documents. The experiment was conducted using
three SLMs: Qwen2.5-3B-Instruct, Sailor2-3B-Chat, and Llama-3.2-3B-Instruct-
Indonesian, with nine chunking configurations (128/256/512 tokens x 0/10/20%
overlap) and 50 question-answer pairs. Evaluation used deterministic lexical ge-
neration metrics (Exact Match, Token F1, LCS F1, BLEU-1) and a retrieval me-
tric (Recall @k), supplemented by RAGAS validation (Kimi kimi-k2.7-code judge,
0-10 scale) on a subset of 30 answers. The significance of the effects was tested
using a factorial ANOVA. The results show that 256-token chunks provided the best
balance between context completeness and retrieval precision across all three mo-
dels. Quantitatively, the best configurations achieved Token F1 scores of 0.591 for
Qwen (cs256_0110), 0.532 for Sailor (cs256_0120), and 0.525 for Llama-Indonesian
(cs256_0l120). ANOVA confirmed that chunk size had a significant effect on accu-
racy (p = 0.032), whereas overlap did not (p = 0.264). RAGAS validation on
30 answers showed faithfulness 8.4-9.2, answer relevancy 7.7-9.1, context preci-
sion 4.4-5.8, and context recall 9.0-9.6. The effect of overlap was inconsistent; the
best configuration per model was Qwen cs256_ol10, Sailor ¢s256_0120, and Llama-
Indonesian cs256_0l120. Latency analysis indicated that 512-token chunks had the
highest latency (201.9 seconds per answer on average), while the best configura-
tions ranged from 96.2 to 146.6 seconds per answer. This study provides practical
guidance for building Indonesian-language RAG systems with limited computatio-
nal resources.

Keywords: Retrieval-Augmented Generation, Small Language Model, Chunking,

Overlap, Indonesian Language, RAG Evaluation.
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