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PENERAPAN DATA SCIENCE UNTUK ANALISIS TEKS, PREDIKSI
HARGA KOMODITAS, DAN IDENTIFIKASI ZONA BATUBARA DI PT

BERAU COAL ENERGY

Revan Revian

ABSTRAK

Perkembangan teknologi digital mendorong penerapan data science dalam
industri pertambangan batubara untuk meningkatkan efisiensi operasional dan
kualitas pengambilan keputusan. Di PT Berau Coal Energy, tiga proyek utama
telah dikembangkan. Pertama, sistem analisis teks berbasis LLM digunakan
untuk mengolah artikel berita daring melalui proses scraping, summarization,
sentiment analysis, dan analisis risiko-peluang. Proyek ini memanfaatkan model
bart-large-cnn untuk summarization, financial-roberta-large-sentiment
untuk sentiment analysis, dan llama-3-8b-Instruct-bnb-4bit untuk
menghasilkan respons analisis risiko dan peluang secara kontekstual. Kedua,
prediksi harga komoditas dilakukan dengan teknik feature engineering berbasis
time series, membandingkan algoritma statistik, machine learning, dan deep
learning. Model GRU memberikan hasil terbaik dengan MAE 145,93, RMSE
224,42, dan MAPE 1,56%. Ketiga, pendekatan clustering dengan GMM diterapkan
pada data well logging geofisika untuk mengidentifikasi zona batubara; ditemukan
lima cluster optimum, dengan Cluster 0 menunjukkan nilai Coal Index tertinggi,
tervalidasi melalui PCA dan t-SNE. Ketiga proyek ini menunjukkan peran penting
analitik modern dalam mempercepat pemantauan tren, meningkatkan akurasi
prediksi pasar, dan memfokuskan eksplorasi.

Kata kunci: Analisis teks, data science, identifikasi zona batubara, prediksi harga
komoditas, PT Berau Coal Energy
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IMPLEMENTATION OF DATA SCIENCE FOR TEXT ANALYSIS,
COMMODITY PRICE FORECASTING, AND COAL ZONE

IDENTIFICATION AT PT BERAU COAL ENERGY

Revan Revian

ABSTRACT

The advancement of digital technology has driven the adoption of data science
in the coal mining industry to improve operational efficiency and decision-
making quality. At PT Berau Coal Energy, three main projects have been
developed. First, a text analysis system based on LLMs was used to process
online news articles through scraping, summarization, sentiment analysis, and risk-
opportunity assessment. The project utilized facebook/bart-large-cnn
for summarization, financial-roberta-large-sentiment for sentiment
analysis, and llama-3-8b-Instruct-bnb-4bit for generating contextual
responses to risk and opportunity analysis. Second, commodity price forecasting
was conducted using time series-based feature engineering, comparing statistical,
machine learning, and deep learning algorithms. The GRU model delivered the best
performance with an MAE of 145.93, RMSE of 224.42, and MAPE of 1.56%. Third,
a clustering approach using GMM was applied to geophysical well logging data
to identify coal zones; five optimal clusters were found, with Cluster 0 showing the
highest Coal Index value, validated through PCA and t-SNE. These three projects
demonstrate the strategic role of modern analytics in accelerating trend monitoring,
enhancing market prediction accuracy, and focusing exploration efforts.

Keywords: Coal zone identification, commodity price prediction, data science, PT
Berau Coal Energy, text analysis
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