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PERBANDINGAN PERFORMA ALGORITMA CNN-BISLSTM 

DAN CNN-BILSTM-ECA DALAM MEMPREDIKSI HARGA 

SAHAM 

 Obie Krisnanto 

ABSTRAK 

 

Perkembangan teknologi di bidang keuangan mendorong lahirnya berbagai 

metode prediksi harga saham berbasis pembelajaran mesin dan deep learning. Salah 

satu tantangan utama dalam prediksi harga saham adalah tingginya volatilitas dan 

kompleksitas pola pergerakan harga, baik pada saham individual maupun indeks 

saham. Penelitian-penelitian terdahulu menunjukkan bahwa model hybrid seperti 

CNN-BiSLSTM dan CNN-BiLSTM-ECA seringkali mampu memberikan 

performa unggul pada data indeks di pasar tertentu, namun belum ada pembanding 

yang konsisten pada saham dan indeks utama Amerika Serikat. 

Penelitian ini membandingkan performa tiga algoritma deep learning, yaitu 

Long Short-Term Memory (LSTM), CNN-BiSLSTM, dan CNN-BiLSTM-ECA, 

dalam memprediksi harga saham AAPL, MSFT, GOOG, serta indeks S&P 500, 

Dow Jones Industrial, dan NASDAQ Composite. Seluruh model dilatih 

menggunakan data historis harian yang diambil dari Yahoo Finance dan diujikan 

melalui skenario evaluasi menggunakan metrik RMSE, MSE, MAPE, dan MAE. 

Proses pemodelan juga melibatkan teknik hyperparameter tuning berbasis 

Bayesian Optimization dan validasi model menggunakan data uji serta prediksi 

harga 30 hari ke depan untuk mengukur kemampuan forecasting setiap algoritma. 

Hasil penelitian menunjukkan bahwa model LSTM secara konsisten 

memberikan performa terbaik pada hampir semua metrik dan seluruh objek yang 

diuji, baik saham individual maupun indeks. Model CNN-BiSLSTM dan CNN-

BiLSTM-ECA menunjukkan performa yang lebih rendah dan cenderung 

mengalami overfitting, terutama pada data dengan volatilitas tinggi. Kesimpulan 

dari penelitian ini menegaskan bahwa LSTM merupakan algoritma paling efektif 

dan andal dalam memprediksi harga saham dan indeks saham Amerika Serikat, 

serta mampu mengatasi permasalahan volatilitas dan generalisasi yang tidak dapat 

diatasi secara optimal oleh dua model hybrid yang dibandingkan. 

 

Kata kunci: deep learning, LSTM, prediksi, saham 
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COMPARISON OF LSTM, CNN-BISLSTM AND CNN-BILSTM-

ECA ALGORITHM PERFORMANCE IN PREDICTING STOCK 

PRICES 

 Obie Krisnanto 

 

ABSTRACT (English) 

 

The advancement of technology in the financial sector has driven the 

emergence of various stock price prediction methods based on machine learning 

and deep learning. One of the main challenges in stock price prediction is the high 

volatility and complexity of price movement patterns, both in individual stocks and 

stock indices. Previous studies have shown that hybrid models such as CNN-

BiSLSTM and CNN-BiLSTM-ECA often deliver superior performance on index 

data in certain markets; however, there has been no consistent comparison on 

major U.S. stocks and indices. 

This study compares the performance of three deep learning algorithms—

Long Short-Term Memory (LSTM), CNN-BiSLSTM, and CNN-BiLSTM-ECA—in 

predicting the stock prices of AAPL, MSFT, GOOG, as well as the S&P 500, Dow 

Jones Industrial, and NASDAQ Composite indices. All models were trained using 

daily historical data sourced from Yahoo Finance and evaluated using RMSE, 

MSE, MAPE, and MAE metrics. The modeling process also involved 

hyperparameter tuning based on Bayesian Optimization, with validation using test 

data and 30-day ahead predictions to assess each algorithm’s forecasting ability. 

The results show that the LSTM model consistently delivers the best 

performance across nearly all metrics and datasets, both for individual stocks and 

indices. The CNN-BiSLSTM and CNN-BiLSTM-ECA models showed lower 

performance and tended to overfit, especially on highly volatile data. The findings 

of this study confirm that LSTM is the most effective and reliable algorithm for 

predicting U.S. stock and index prices, and can address issues of volatility and 

generalization that are not optimally handled by the two hybrid models. 

 

 

Keywords: deep learning, LSTM, prediction, stock 
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