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ABSTRAK

Pertumbuhan pesat industri otomotif Indonesia mendorong kebutuhan akan
chatbot rekomendasi mobil yang mampu memahami maksud pengguna secara
akurat. Komponen inti dari chatbot tersebut, yaitu Natural Language
Understanding (NLU), sering menghadapi tantangan berupa extreme class
imbalance, di mana kelas intent dan entity minoritas kurang terwakili dalam data
latih sehingga rentan menghasilkan kesalahan interpretasi preferensi pengguna.
Penelitian ini bertujuan mengevaluasi secara komparatif tujuh konfigurasi pipeline
NLU berbasis framework Rasa dengan DIETClassifier, terdiri atas satu
konfigurasi baseline (Default) dan enam konfigurasi eksperimental (TAv1-
TAV6), guna mengidentifikasi arsitektur yang paling optimal dalam mengatasi
dampak ketidakseimbangan data pada domain rekomendasi otomotif berbahasa
Indonesia. Dataset yang digunakan berjumlah 903 kalimat berbahasa Indonesia
yang tersebar dalam enam intent dengan rasio ketimpangan antar kelas mencapai
1:16. Evaluasi dilakukan menggunakan 5-fold cross-validation dan diukur
berdasarkan empat kriteria (KPI): performa Macro F1-Score agregat, performa
pada kelas minoritas, stabilitas model, dan kemampuan generalisasi. Hasil
penelitian menunjukkan bahwa konfigurasi TAvV6, yang mengintegrasikan
LanguageModelFeaturizer ~ berbasis  IndoBERT,  fitur  leksikal, dan
RegexEntityExtractor secara sinergis, merupakan satu-satunya konfigurasi yang
memenuhi seluruh kriteria KPI (6/6). TAv6 mencatatkan peningkatan signifikan
pada F1-Score intent minoritas ask similar_car dan entitas feature.negated
dibandingkan baseline, dengan ukuran efek Cohen's d sebesar +1,1112 (sangat
besar) serta stabilitas standar deviasi yang minimal. Temuan ini membuktikan
bahwa integrasi representasi semantik kontekstual dan fitur leksikal-aturan secara
bersamaan mampu menghasilkan model yang akurat, stabil, dan tahan terhadap
ketidakseimbangan data ekstrem.

Kata Kunci : NLU, data imbalance, INndoBERT, Optimasi, DIETClassifier
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ABSTRACT

The rapid growth of Indonesia's automotive industry has increased the need for
car recommendation chatbots capable of accurately understanding user intent.
The core component of such chatbots, Natural Language Understanding (NLU),
often faces extreme class imbalance, where minority intent and entity classes are
underrepresented in training data, leading to misinterpretation of user
preferences. This study comparatively evaluates seven Rasa-based NLU pipeline
configurations using DIETClassifier, consisting of one baseline (Default) and six
experimental configurations (TAv1-TAv6), to identify the most optimal
architecture for mitigating data imbalance in an Indonesian-language automotive
recommendation domain. The dataset comprises 903 Indonesian sentences across
six intents with a class imbalance ratio reaching 1:16. Evaluation was conducted
using 5-fold cross-validation and assessed against four key performance
indicators (KPIs): aggregate Macro F1-Score, minority class performance, model
stability, and generalization capability. Results show that the TAv6 configuration,
which synergistically integrates an IndoBERT-based LanguageModelFeaturizer,
lexical features, and RegexEntityExtractor, is the only configuration meeting all
KPI criteria (6/6). TAv6 achieved significant F1-Score improvements on the
minority intent ask similar_car and the feature.negated entity compared to the
baseline, with a Cohen's d effect size of +1.1112 (very large) and minimal
standard deviation. These findings demonstrate that integrating contextual
semantic representation with lexical and rule-based features simultaneously
produces a model that is accurate, stable, and resilient to extreme data
imbalance.

Keywords: NLU, data imbalance, IndoBERT, optimization, DIETClassifier
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