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INTISARI

Tingginya Ketidakstabilan harga cryptocurrency seperti Bitcoin 

menciptakan risiko signifikan bagi investor dan institusi keuangan. Model prediksi 

tradisional seringkali gagal menangkap pola data deret waktu yang kompleks dan 

non-stasioner ini. Meskipun model deep learning seperti LSTM, Bi-LSTM, dan 

GRU telah banyak diterapkan, terdapat kebutuhan untuk perbandingan kinerja yang 

komprehensif untuk menentukan arsitektur yang paling optimal dalam 

memprediksi harga aset yang sangat fluktuatif. 

Penelitian ini membandingkan tiga model yaitu LSTM, Bi-LSTM, dan 

GRU. Metode penelitian dimulai dari pengumpulan data harga Bitcoin (BTC) per 

jam periode 2018-2025. Data harga penutupan (Close) kemudian diproses 

menggunakan normalisasi MinMax Scaler dan teknik sliding window dengan time 

step 24 jam. Dataset dibagi menjadi 80% data latih dan 20% data uji, kemudian 

ketiga model dievaluasi kinerjanya menggunakan metrik RMSE, MAE, MAPE, dan 

R2 Score. 

Hasil penelitian menunjukkan bahwa model Bi-LSTM mencapai kinerja 

terbaik dengan tingkat error terendah dengan RMSE 503.49, MAE 331.89, MAPE 

0.39%, dan R² 0.9994. Model LSTM menempati posisi kedua dengan RMSE 

518.03, MAE 343.63, MAPE 0.41%, dan R² 0.9994, sedangkan GRU memiliki 

error tertinggi dengan RMSE 618.01, MAE 441.79, MAPE 0.49%, dan R² 0.9991. 

Menariknya, Bi-LSTM juga terbukti paling efisien dalam pembelajaran (konvergen 

di epoch 19) meskipun paling lambat secara komputasi (13ms/step). Penelitian ini 

memberikan kontribusi praktis bagi investor dan pengembang sistem FinTech 

dalam memilih model prediksi yang paling akurat dan efisien. 

Kata kunci: Prediksi Harga, kripto, LSTM, Bi-LSTM, GRU.
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ABSTRACT 

The high volatility of cryptocurrency prices, such as Bitcoin, creates 

significant risks for investors and financial institutions. Traditional prediction 

models often fail to capture the complex and non-stationary patterns of this time-

series data. Although deep learning models like LSTM, Bi-LSTM, and GRU have 

been widely applied, there is a need for a comprehensive performance comparison 

to determine the most optimal architecture for predicting highly volatile asset 

prices. 

This research compares three models: LSTM, Bi-LSTM, and GRU. The 

research methodology begins with the collection of hourly Bitcoin (BTC) price data 

from the 2018–2025 period. The closing price (Close) data is then processed using 

MinMaxScaler normalization and a sliding window technique with a 24-hour time 

step. The dataset is divided into an 80% training set and a 20% testing set, after 

which the performance of all three models is evaluated using RMSE, MAE, MAPE, 

and R2 Score metrics. 

The results indicate that the Bi-LSTM model achieved the best performance, 

demonstrating the lowest error rates with an RMSE of 503.49, MAE of 331.89, 

MAPE of 0.39%, and an R² of 0.9994. The LSTM model ranked second, yielding an 

RMSE of 518.03, MAE of 343.63, MAPE of 0.41%, and an R² of 0.9994, while the 

GRU model exhibited the highest error with an RMSE of 618.01, MAE of 441.79, 

MAPE of 0.49%, and an R² of 0.9991. Notably, the Bi-LSTM model also proved to 

be the most efficient in terms of learning (converging at epoch 19), despite being 

computationally the slowest (13ms/step). This study offers practical contributions 

for investors and FinTech system developers in selecting the most accurate and 

efficient prediction models. 

Keyword: Price Prediction, Cryptocurrency, LSTM, Bi-LSTM, GRU.


