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ABSTRAK

Penelitian ini bertujuan untuk memprediksi refurn harian saham PT Bank
Central Asia Tbk (BBCA) dengan mengintegrasikan data teknikal (Open, High,
Low, Close, Adjusted Close, dan Stock Return lag-1) serta tiga variabel
makroekonomi (BI-Rate, kurs USD/IDR, dan inflasi). Pemodelan dilakukan
menggunakan arsitektur Stacked Long Short-Term Memory (LSTM) multivariat.
Untuk memaksimalkan kinerja dan akurasi model, penelitian ini menerapkan
optimasi hyperparameter secara sistematis melalui metode Grid Search untuk
mengevaluasi kombinasi jenis optimizer (Adam, RMSprop), batch size (4, 8, 16,
32), dan jumlah epochs (100, 200, 300).

Penelitian kuantitatif ini menggunakan data harian dari 2 Januari 2015
hingga 31 Maret 2026, yang menghasilkan total 2.759 baris pengamatan. Data
makroekonomi yang berfrekuensi bulanan diselaraskan menjadi data harian
menggunakan metode forward-fill untuk mencegah look-ahead bias. Data
kemudian dinormalisasi menggunakan Min-Max Scaler dan dibentuk ke dalam
format sekuensial dengan ukuran sliding window 30 hari. Evaluasi kinerja terhadap
24 model yang dihasilkan dilakukan menggunakan metrik Mean Absolute Error
(MAE), Mean Squared Error (MSE), Root Mean Squared Error (RMSE), dan
Directional Accuracy (DA).

Hasil penelitian menunjukkan bahwa kombinasi Ayperparameter paling
optimal dicapai oleh model MO05, yang dikonfigurasi dengan optimizer Adam, batch
size 8, dan 200 epochs. Model terbaik ini menghasilkan nilai MAE sebesar 1,1938,
RMSE sebesar 1,6181, dan Directional Accuracy sebesar 48,19%. Meskipun model
mampu memprediksi arah pergerakan dengan akurasi arah gabungan mencapai
52,99% jika hari perdagangan flat tidak disertakan, perbandingan dengan baseline
naif menunjukkan bahwa peningkatan performa dari kompleksitas model LSTM
multivariat bersifat tipis dan tidak seragam di seluruh metrik. Hal ini sejalan dengan
Efficient Market Hypothesis, di mana kompleksitas pemodelan deep learning
memberikan nilai tambah yang terbatas terhadap prediksi return harian yang sangat
fluktuatif. Hasil tersebut menunjukkan pentingnya penggunaan evaluasi multi-
metrik dalam menilai kinerja model prediksi refurn karena keunggulan suatu
konfigurasi dapat berbeda bergantung pada aspek kinerja yang dievaluasi.

Kata Kunci: Deep Learning, Grid Search, LSTM Multivariat, Prediksi Saham,
Variabel Makroekonomi.
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ABSTRACT

This study aims to predict the daily stock return of PT Bank Central Asia
Thk (BBCA) by integrating technical data (Open, High, Low, Close, Adjusted
Close, and Stock Return lag-1) and three macroeconomic variables (BI-Rate,
USD/IDR exchange Rate, and inflation). The modeling was conducted using a
multivariate Stacked Long Short-Term Memory (LSTM) architecture. To maximize
model performance and accuracy, this study systematically applied
hyperparameter optimization through the Grid Search method to evaluate
combinations of optimizer types (Adam, RMSprop), batch sizes (4, 8, 16, 32), and
the number of epochs (100, 200, 300).

This quantitative research utilized daily data from January 2, 2015, to
March 31, 2026, generating a total of 2,759 observation rows. Monthly-frequency
macroeconomic data were synchronized into daily data using the forward-fill
method to prevent look-ahead bias. The data were then normalized using Min-Max
Scaler and structured into a sequential format with a 30-day sliding window size.
The performance of the 24 geneRated models was evaluated using Mean Absolute
Error (MAE), Mean Squared Error (MSE), Root Mean Squared Error (RMSE), and
Directional Accuracy (DA).

The results indicate that the most optimal hyperparameter combination was
achieved by model M05, configured with the Adam optimizer, a batch size of 8, and
200 epochs. This best model produced an MAE value of 1.1938, an RMSE of 1.6181,
and a Directional Accuracy of 48.19%. Although the model could predict movement
direction with a combined Directional Accuracy reaching 52.99% when flat trading
days were excluded, comparison with a naive baseline showed that the performance
improvement from the complexity of the multivariate LSTM model was marginal
and non-uniform across all metrics. This aligns with the Efficient Market
Hypothesis, where the complexity of deep learning modeling provides limited added
value to the highly volatile daily return predictions. These findings highlight the
importance of using multiple evaluation metrics in assessing return prediction
models, as the relative performance of a model may differ depending on the aspect
of predictive performance being evaluated

Keywords: Deep Learning, Grid Search, Multivariate LSTM, Stock Prediction,
Macroeconomic Variables.
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