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ARSITEKTUR MULTI-TASK MAMBA-2 DENGAN CROSS-DOMAIN
GATING MECHANISM BERBASIS MAKROEKONOMI DXY UNTUK
PREDIKSI ARAH DAN MAGNITUDO BITCOIN

Firzan Faiz Bafana

ABSTRAK

Keterbatasan model prediksi konvensional dalam menangkap dinamika pasar kripto secara
komprehensif mendorong kebutuhan akan kerangka pemodelan yang lebih adaptif dan
terintegrasi dengan viiingka makroekonomi global. Penelitian ini bertujuan merancang dan
mengevaluasi arsitektur Multi-Task Mamba-2 yang dilengkapi Cross-Domain Gating
Mechanism berbasis viiingkatvii makroekonomi U.S. Dollar Index (DXY) untuk memprediksi
arah pergerakan dan besaran return harga Bitcoin secara bersamaan, serta membandingkannya
terhadap model baseline Long Short-Term Memory (LSTM). Variabel yang diteliti mencakup
116 fitur masukan yang terdiri atas data historis harga, viiingkatviic teknikal, data DXY, serta
fitur fusi lintas pasar. Data dikumpulkan menggunakan viiingka total sampling dari rentang
waktu 1 Januari 2025 hingga 30 April 2026 dengan resolusi per jam (H1), yang menghasilkan
11.640 observasi mentah dan diubah menjadi sekuens sliding-window melalui pembagian
kronologis (70% data latih, 15% data validasi, dan 15% data uji). Analisis data dilakukan melalui
pelatihan lima random seed, penggabungan Deep Ensemble, uji signifikansi viiingkatviic
menggunakan Paired t-test dan Wilcoxon, serta simulasi perdagangan (backtesting) dengan
Sharpe Ratio. Hasil penelitian menunjukkan bahwa Multi-Task Mamba-2 secara signifikan
mengungguli model LSTM pada prediksi arah pergerakan harga dan mencapai performa terbaik
pada viiingkat ensemble dengan nilai ROC-AUC 0,6104, akurasi 55,92%, dan R? positif sebesar
+0,0497. Uji ablasi membuktikan bahwa integrasi data DXY sangat penting untuk mencegah
penurunan performa model, sementara mekanisme Cross-Domain Gating terbukti efektif
meningkatkan akurasi dibandingkan pembobotan data yang seragam. Selain itu, simulasi
perdagangan menghasilkan Sharpe Ratio yang lebih unggul dibandingkan strategi Buy & Hold.
Penelitian ini menyimpulkan bahwa arsitektur yang diusulkan terbukti stabil, adaptif, dan andal

untuk digunakan sebagai kerangka prediksi finansial multitugas.

Kata Kunci : Mamba-2, Multi-Task Learning, Cross-Domain Gating, Bitcoin, U.S. Dollar
Index (DXY)
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MULTI-TASK MAMBA-2 ARCHITECTURE WITH A DXY
MACROECONOMIC-BASED CROSS-DOMAIN GATING MECHANISM
FOR BITCOIN DIRECTIONAL AND MAGNITUDE PREDICTION

Firzan Faiz Bafana
ABSTRACT

The limitations of conventional prediction models in comprehensively capturing
cryptocurrency market dynamics drive the need for a more adaptive and integrated modeling
framework incorporating global macroeconomic factors. This research aims to design and
evaluate a Multi-Task Mamba-2 architecture equipped with a Cross-Domain Gating
Mechanism based on the U.S. Dollar Index (DXY) macroeconomic variable to simultaneously
predict the directional movement and return magnitude of Bitcoin prices, while benchmarking
its performance against a conventional Long Short-Term Memory (LSTM) baseline. The
variables examined comprise 116 input features consisting of historical price data, technical
indicators, DXY data, and cross-domain fusion features. Data were collected using a total-
sampling technique over the period from January 1, 2025 to April 30, 2026 at an hourly
resolution (H1), yielding 11,640 raw observations transformed into sliding-window sequences
through a chronological split (70% training, 15% validation, and 15% testing). Data analysis
was conducted by training five independent random seeds, aggregating a Deep Ensemble,
performing statistical significance testing using paired t-tests and Wilcoxon tests, and
conducting financial backtesting simulations using the Sharpe Ratio. The results show that
Multi-Task Mamba-2 significantly outperforms the LSTM model in directional price
prediction and achieves peak performance at the ensemble level with an ROC-AUC of 0.6104,
an accuracy of 55.92%, and a positive R? of +0.0497. Ablation tests confirm that DXY data
integration is critical to preventing performance degradation, while the Cross-Domain
Gating mechanism proves effective in enhancing accuracy compared to uniform data
weighting. Furthermore, the trading simulation yields a superior Sharpe Ratio compared to
the Buy & Hold strategy. This research concludes that the proposed architecture proves

stable, adaptive, and reliable as a multi-task financial forecasting framework

Keywords: Mamba-2, Multi-Task Learning, Cross-Domain Gating, Bitcoin, U.S. Dollar Index
(DXY)
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