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ABSTRAK

Salsabila Selavieamanda Adyarta (15220012) Komparasi Algoritma ARIMA
dan LSTM untuk Prediksi Nilai Tukar Rupiah terhadap Dolar AS

Nilai tukar Rupiah terhadap Dolar Amerika Serikat bersifat fluktuatif dan cenderung
tidak stasioner, sehingga diperlukan metode peramalan yang mampu menangkap pola
data secara akurat. Penelitian ini bertujuan membandingkan kinerja Autoregressive
Integrated Moving Average (ARIMA) dan Long Short-Term Memory (LSTM) dalam
memprediksi nilai tukar Rupiah terhadap Dolar Amerika Serikat menggunakan skema
perbandingan yang setara, yaitu pendekatan univariat. Data yang digunakan berupa
data harian sekunder dari Yahoo Finance periode Januari 2021 hingga Mei 2026,
dengan pembagian data latih dan data uji sebesar 80:20. Model ARIMA dikembangkan
melalui penentuan orde terbaik menggunakan grid search berdasarkan uji stasioneritas
Augmented Dickey-Fuller (ADF), kemudian divalidasi menggunakan uji Ljung-Box
dan Jarque-Bera. Sementara itu, model LSTM dibangun menggunakan dua lapisan
tersembunyi dengan mekanisme early stopping untuk mengurangi risiko overfitting.
Evaluasi dilakukan menggunakan Mean Absolute Percentage Error (MAPE), Root
Mean Squared Error (RMSE), dan Mean Absolute Error (MAE). Hasil penelitian
menunjukkan bahwa LSTM memberikan performa prediksi yang lebih baik
dibandingkan ARIMA(1,1,0), dengan nilai MAPE sebesar 0,51%, RMSE 120,75, dan
MAE 85,58, sedangkan ARIMA menghasilkan MAPE 1,87%, RMSE 388,17, dan
MAE 310,20. Temuan ini menunjukkan bahwa LSTM lebih efektif dalam
memodelkan pola nilai tukar Rupiah terhadap Dolar Amerika Serikat. Model terbaik
kemudian digunakan untuk memprediksi nilai tukar selama 30 hari ke depan dan
diimplementasikan dalam dashboard interaktif berbasis Streamlit sebagai media
visualisasi hasil prediksi.

Kata Kunci: Nilai Tukar Rupiah, ARIMA, Long Short-Term Memory, Peramalan
Deret Waktu, Machine Learning
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ABSTRACT

Salsabila Selavieamanda Adyarta (15220012) Comparison of ARIMA and LSTM
Algorithms for Predicting the Rupiah to US Dollar Exchange Rate

The Rupiah—United States Dollar exchange rate exhibits fluctuating and non-
stationary characteristics, requiring a forecasting method capable of accurately
capturing its underlying patterns. This study aims to compare the performance of the
Autoregressive Integrated Moving Average (ARIMA) and Long Short-Term Memory
(LSTM) models in forecasting the Rupiah—United States Dollar exchange rate using
an equivalent comparison scheme based on a univariate approach. The study
employed secondary daily exchange rate data obtained from Yahoo Finance covering
the period from January 2021 to May 2026. The dataset was divided into training and
testing sets using an 80:20 ratio. The ARIMA model was developed by determining the
optimal order through a grid search based on the Augmented Dickey-Fuller (ADF)
Stationarity test and subsequently validated using the Ljung-Box and Jarque-Bera
diagnostic tests. Meanwhile, the LSTM model was constructed with two hidden layers
and incorporated an early stopping mechanism to reduce the risk of overfitting. The
performance of both models was evaluated using Mean Absolute Percentage Error
(MAPE), Root Mean Squared Error (RMSE), and Mean Absolute Error (MAE). The
results demonstrate that the LSTM model outperformed the ARIMA(I,1,0) model,
achieving a MAPE of 0.51%, an RMSE of 120.75, and an MAE of 85.58, whereas the
ARIMA model obtained a MAPE of 1.87%, an RMSE of 388.17, and an MAE of 310.20.
These findings indicate that LSTM is more effective than ARIMA in modeling the
exchange rate dynamics of the Rupiah against the United States Dollar. The best-
performing model was subsequently employed to generate a 30-day exchange rate
forecast and implemented in a Streamlit-based interactive dashboard to visualize the
forecasting results.

Keywords: Rupiah Exchange Rate, ARIMA, Long Short-Term Memory, Time Series
Forecasting, Machine Learning
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