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ABSTRAK

Nama Mahasiswa / NPM : Bagas Maulana Akbar/ 21081010307
Judul Skripsi : Prediksi Minyak Mentah Dunia Menggunakan

Model Prophet Dengan Optimasi Tree-Structured

Parzen (TPE)
Dosen Pembimbing . 1. Fetty Tri Anggraeny, S.Kom., M.Kom.

2. Eka Prakarsa Mandyartha, S.T., M.Kom.
Fluktuasi harga minyak mentah berdampak besar pada perekonomian global,
khususnya bagi negara pengimpor energi. Prediksi harga yang akurat diperlukan
untuk mendukung kebijakan energi dan perencanaan ekonomi. Penelitian ini
mengembangkan model Prophet yang dioptimasi dengan Tree-Structured Parzen
Estimator (TPE) untuk meramalkan harga minyak mentah Brent. Data historis
harga harian Brent dari Investing.com (2018-2024) digunakan melalui tahap
preprocessing, termasuk normalisasi dan penanganan data hilang. Optimasi
hyperparameter dilakukan menggunakan Opfuna dengan 100 iterasi. Kinerja
dievaluasi menggunakan MAE, MSE, RMSE, dan MAPE. Hasil menunjukkan
Prophet-TPE menghasilkan MAE 5.7478, RMSE 6.7495, MSE 45.5551 dan
MAPE 9.14%, lebih baik dibandingkan Prophet baseline maupun model ARIMA,
SARIMA, dan Exponential Smoothing. Temuan ini menegaskan bahwa optimasi
hyperparameter meningkatkan akurasi prediksi. Model Prophet-TPE berpotensi
menjadi pendekatan adaptif dan efisien dalam meramalkan harga minyak, sekaligus

memberikan kontribusi penting bagi kebijakan energi dan stabilitas ekonomi.

Kata kunci : Peramalan, Prophet, Optimasi TPE, Deret Waktu
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ABSTRACT

Student Name/ NPM  : Bagas Maulana Akbar/ 21081010307

Thesis Title : World Crude Oil Prediction Using the Prophet
Model with Tree-Structured Parzen (TPE)
Optimization

Advisor : 1. Fetty Tri Anggraeny, S.Kom., M.Kom.

2. Eka Prakarsa Mandyartha, S.T., M.Kom.
The volatility of crude oil prices significantly affects the global economy,
particularly for energy-importing nations. Accurate forecasting models are essential
for effective energy policy and economic planning. This study develops a Prophet
model optimized with the Tree-Structured Parzen Estimator (TPE) to forecast Brent
crude oil prices. Historical daily price data from Investing.com (2018-2024) were
preprocessed through normalization and missing value handling. Hyperparameter
optimization was conducted using Optuna with 100 iterations. Model performance
was evaluated using MAE, RMSE, and MAPE. Results indicate that Prophet-TPE
achieved MAE 5.7478, RMSE 6.7495, MSE 45.5551 dan MAPE 9.14%,
outperforming baseline Prophet, ARIMA, SARIMA, and Exponential Smoothing
models. These findings confirm that hyperparameter optimization significantly
improves forecasting accuracy. The Prophet-TPE approach provides an efficient
and adaptive solution for crude oil price prediction, contributing to better energy

policy formulation and economic stability.

Keywords: Forecating, Prophet, TPE Optimization, Time Series
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