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ABSTRAK

Perbandingan Model LSTM, GRU, dan Hybrid GRU-LSTM dalam Prediksi
Nilai Tukar Mata Uang MYR, SGD, THB terhadap Rupiah Indonesia (Oleh:
Lihannayah Chasa Sheila; Pembimbing: Nur Salam dan Oni Soesanto, 2026; 108
halaman)

Nilai tukar mata uang merupakan salah satu indikator makro ekonomi penting
yang pergerakannya bersifat non-linear, volatil, dan dipengaruhi berbagai
faktor eksternal. Karakteristik ini menjadikan prediksi nilai tukar sebagai
kebutuhan yang mendesak bagi para pelaku ekonomi, khususnya untuk
pasangan mata uang negara-negara mitra dagang utama Indonesia di kawasan
ASEAN. Metode statistik klasik seperti ARIMA memiliki keterbatasan dalam
menangkap hubungan non-linear yang kompleks pada data deret waktu
keuangan, sehingga diperlukan pendekatan berbasis deep learning yang lebih
adaptif. Penelitian ini bertujuan membandingkan kinerja model Long Short-
Term Memory (LSTM), Gated Recurrent Unit (GRU), dan Hybrid GRU-LSTM
dalam memprediksi nilai tukar Ringgit Malaysia (MYR/IDR), Dolar Singapura
(SGD/IDR), dan Baht Thailand (THB/IDR) terhadap Rupiah Indonesia
menggunakan data harian dari Yahoo Finance periode 1 Januari 2020 hingga 30
April 2026, dengan total 1,637 observasi per pasangan mata uang. Data
dibagian menjadi 80% data pelatihan dan 20% data pengujian, dengan
normalisasi menggunakan metode Z-score. Evaluasi kinerja dilakukan
menggunakan metrik RMSE dan MAE. Hasil penelitian menunjukkan bahwa
tidak terdapat satu arsitektur yang secara konsisten unggul pada ketiga
pasangan mata uang, sehingga model terbaik bersifat spesifik per mata uang
(currency-specific). Pada MYR/IDR, model Hybrid GRU-LSTM memberikan
akurasi tertinggi (RMSE = 0,406; MAE = 0,304). Pada SGD/IDR, model GRU
menghasilkan RMSE dan MAE terendah (RMSE = 0,809; MAE = 0,715),
sedangkan Hybrid GRU-LSTM justru menunjukkan kegagalan generalisasi
terparah (RMSE = 4,342; MAE = 3,410). Pada THB/IDR, model LSTM menjadi
yang terbaik (RMSE = 0,361; MAE = 0,315). Hal ini mengindikasikan bahwa
penambahan kompleksitas arsitektur pada model Hybrid tidak selalu
meningkatkan akurasi prediksi. Proyeksi 20 hari kerja ke depan berdasarkan
model terbaik masing-masing mata uang menunjukkan tren pelemahan
bertahap pada MYR/IDR, serta pergerakan yang relatif lebih stabil pada
SGD/IDR dan THB/IDR.

Kata Kunci: Nilai Tukar, ASEAN, Long Short-Term Memory , Gated Recurrent
Unit GRU-LSTM, Deep Learning
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ABSTRACT

Comparison of LSTM, GRU, and Hybrid GRU-LSTM Models in Predicting MYR,
SGD, THB Currency Exchange Rates Against the Indonesian Rupiah

(By: Lihannyah Chasa Sheila; Advisors: Nur Salam and Oni Soesanto, 2026; 108
pages)

Currency exchange rates represent a crucial macroeconomic indicator
characterized by non-linear movements, volatility, and susceptibility to various
external factors. These characteristics make exchange rate prediction an urgent
necessity for economic agents, particularly for the currency pairs of Indonesia's
major trading partners in the ASEAN region. Classical statistical methods, such as
ARIMA, have limitations in capturing the complex non-linear relationships
inherent in financial time series data, thereby requiring a more adaptive deep
learning-based approach. This study aims to compare the performance of Long
Short-Term Memory (LSTM), Gated Recurrent Unit (GRU), and Hybrid GRU-LSTM
models in predicting the exchange rates of the Malaysian Ringgit (MYR/IDR),
Singapore Dollar (SGD/IDR), and Thai Baht (THB/IDR) against the Indonesian
Rupiah. Daily data from Yahoo Finance for the period from January 1, 2020, to
April 30, 2026, was utilized, totaling 1,637 observations per currency pair. The
dataset was split into 80% training data and 20% testing data, with
normalization applied via the Z-score method. Performance evaluation was
conducted using RMSE, MAE, and MAPE metrics. The results indicate that no
single architecture consistently outperformed the others across all three currency
pairs, meaning the best-performing model was currency-specific. For MYR/IDR,
the Hybrid GRU-LSTM model achieved the highest accuracy (RMSE = 0.406; MAE
=0.304). For SGD/IDR, the GRU model produced the lowest RMSE and MAE (RMSE
=0.809; MAE = 0.715), while the Hybrid GRU-LSTM model showed the most severe
generalization failure (RMSE = 4.342; MAE = 3.410). For THB/IDR, the LSTM
model performed best (RMSE = 0.361; MAE = 0.315). This indicates that additional
architectural complexity in the Hybrid model does not always improve prediction
accuracy. The Z20-business-day projection based on each currency’s best-
performing model showed a gradual weakening trend for MYR/IDR, and
relatively more stable movement for SGD/IDR and THB/IDR.

Keywords: Exchange Rate, ASEAN, Long Short-Term Memory, Gated Recurrent
Unit, Hybrid GRU-LSTM, Deep Learning
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