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ABSTRAK

Nama Mahasiswa/NPM  : Richard Petrus Haposan Siagian/21081010250

Judul - Optimasi Hyperparameter Menggunakan Hyperband

Untuk Prediksi Nilai Tukar Dollar AS (USD) Dengan
Rupiah (IDR) Menggunakan Gaussian Grocess

Regression (GPR)
Dosen Pembimbing : 1. Dr. Rr. Ani Dijah Rahajoe ,ST , M.Cs
2. Muhammad Muharrom Al Haromainy, S.Kom.,
M.Kom

Perkembangan teknologi informasi telah mendorong transformasi besar dalam cara
manusia memproses, menganalisis, dan memprediksi fenomena kompleks di berbagai
bidang, termasuk keuangan Ketidakstabilan nilai tukar yang tinggi membuat
peramalan menjadi tantangan, terutama karena hubungan antar variabel ekonomi
bersifat nonlinier dan dinamis. Penelitian ini bertujuan untuk membangun model
prediksi nilai tukar USD/IDR menggunakan Gaussian Process Regression (GPR),
yang mampu menangkap hubungan nonlinier dan memberikan interval kepercayaan
(uncertainty estimation) terhadap hasil prediksi. Untuk meningkatkan akurasi dan
efisiensi model, dilakukan optimasi hyperparameter menggunakan algoritma
Hyperband, yang secara adaptif memilih kombinasi parameter terbaik tanpa perlu
eksplorasi menyeluruh. Model GPR diuji menggunakan tiga jenis kernel — Rational
Quadratic (RQ), Radial Basis Function (RBF), dan Matern — serta tiga skenario
pembagian data (70:30, 80:20, dan 90:10). Dataset penelitian mencakup data historis
nilai tukar, harga emas, inflasi, dan ekspor selama lima tahun terakhir.Hasil pengujian
menunjukkan bahwa setelah dilakukan optimasi Hyperband, performa model
meningkat signifikan, di mana kernel Matern teroptimasi menghasilkan R? = 0.9759,
RMSE = 60.22, MAE = 44.88, dan MAPE = 0.27% pada skenario pembagian data
70:30. Hasil ini membuktikan bahwa GPR mampu memprediksi nilai tukar dengan
tingkat kesalahan yang sangat rendah sekaligus memberikan ketidakpastian prediksi

yang terukur.

Kata Kunci: Gaussian Process Regression, Nilai Tukar, Hyperband,Machine
Learning,Matern Kernel
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ABSTRACT

Nama Mahasiswa/NPM :  Richard Petrus Haposan Siagian/21081010250

Judul * Hyperparameter Optimization Using Hyperband for

Predicting the US Dollar (USD) to Indonesian Rupiah
(IDR) Exchange Rate with Gaussian Process Regression
(GPR)

Dosen Pembimbing : 1. Dr. Rr. Ani Dijah Rahajoe ,ST , M.Cs

2. Muhammad Muharrom Al Haromainy, S.Kom.,
M.Kom
Advances in information technology have driven major transformations in how

humans process, analyze, and predict complex phenomena across various fields,
including finance. The high volatility of exchange rates makes forecasting
particularly challenging, especially because the relationships among economic
variables are nonlinear and dynamic.The high volatility of exchange rates presents a
major challenge for forecasting, particularly due to the nonlinear and dynamic
relationships among economic variables. This study aims to develop a predictive
model for the USD/IDR exchange rate using Gaussian Process Regression (GPR), a
machine learning method capable of capturing nonlinear dependencies while
providing confidence intervals (uncertainty estimation) for its predictions. To
enhance the model’s accuracy and efficiency, hyperparameter optimization was
performed using the Hyperband algorithm, which adaptively selects the best
parameter combinations without exhaustive search. The GPR model was evaluated
using three kernel types—Rational Quadratic (RQ), Radial Basis Function (RBF),
and Matern—under three data- splitting scenarios (70:30, 80:20, and 90:10). The
dataset consists of five years of historical data, including exchange rates, gold
prices, inflation, and export values.The experimental results demonstrate a
significant improvement after Hyperband optimization. The optimized Matern kernel
achieved the best performance with R? = 0.9759, RMSE = 60.22, MAE = 44.88, and
MAPE = 0.27% under the 70:30 data split scenario. These findings indicate that
GPR can accurately predict exchange rates with very low error while providing

measurable uncertainty in its forecasts.

Keywords: Gaussian Process Regression, Exchnge Rate,Hyperband, Machine

Learning,Matern Kernel
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