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ANALISIS PERBANDINGAN KINERJA MODEL LSTM, GRU,
DAN RNN DALAM MEMPREDIKSI HARGA SAHAM

PERBANKAN DI INDONESIA

(Vinsensius Denis Janitra)

ABSTRAK

Pasar saham Indonesia, khususnya di sektor perbankan, memiliki peran
penting dalam mendukung pertumbuhan ekonomi nasional. Namun,
volatilitas harga saham yang dipengaruhi oleh berbagai faktor internal
maupun eksternal menjadikan prediksi harga saham sebagai tantangan
tersendiri. Saham perbankan seperti BBCA, BBRI, dan BMRI menjadi
indikator utama dalam pasar modal, sehingga kemampuan untuk
memprediksi harga saham secara akurat sangat penting bagi para investor.
Penelitian ini bertujuan membandingkan dan mengoptimasi kinerja model
deep learning Long Short-Term Memory (LSTM), Gated Recurrent Unit
(GRU), dan Recurrent Neural Network (RNN) untuk prediksi harga saham
perbankan tersebut. Metodologi penelitian mengacu pada kerangka kerja
CRISP-DM, meliputi tahapan mulai dari pemahaman bisnis hingga evaluasi
model. Data historis harga penutupan saham dari tahun 2005 hingga 2025
dioptimasi menggunakan Optuna dengan fokus pada hyperparameter jumlah
unit, dropout rate, dan learning rate. Hasil evaluasi menunjukkan bahwa
ketiga model yang dioptimasi memiliki performa sangat baik. Model GRU
secara konsisten memberikan kinerja unggul, khususnya pada saham BBCA
dengan mencapai nilai MAE 80.48, RMSE 108.43, MAPE 1.02%, dan R?
0.9936. Penelitian ini juga menyertakan forecasting 30 hari ke depan, yang
menunjukkan kemampuan model menangkap tren umum meskipun dengan
presisi absolut yang lebih rendah dibandingkan data wuji historis.
Kesimpulannya, optimasi Ayperparameter berhasil meningkatkan kinerja
model, dengan GRU menjadi pilihan paling efektif secara keseluruhan untuk
kasus studi ini.

Kata kunci: Deep learning, GRU, LSTM, Optuna, Prediksi harga saham,
RNN
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COMPARATIVE ANALYSIS AND OPTIMIZATION OF LSTM,
GRU, AND RNN MODELS IN PREDICTING BANKING

STOCK PRICES IN INDONESIA

(Vinsensius Denis Janitra)

ABSTRACT (English)

The Indonesian stock market, particularly the banking sector, plays a vital
role in national economic growth. Given its volatility and sensitivity to both
internal and external factors, predicting stock prices remains a significant
challenge for investors. As banking stocks such as BBCA, BBRI, and BMRI
serve as key indicators within the capital market, the ability to forecast their
price movements with high accuracy is crucial for investment decision-
making.

This research aims to compare and optimize the performance of deep
learning models Long Short-Term Memory (LSTM), Gated Recurrent Unit
(GRU), and Recurrent Neural Network (RNN) for predicting these banking
stock prices. The research methodology adheres to the CRISP-DM
framework, covering stages from business understanding to model
evaluation. Historical stock closing price data from 2005 to 2025 were
utilized, with hyperparameter optimization for unit count, dropout rate, and
learning rate conducted using Optuna.

Evaluation results indicate that all three optimized models performed very
well. The GRU model consistently demonstrated superior performance,
particularly for BBCA stock, achieving an MAE of Rp80.48, RMSE of
Rp108.43, MAPE of 1.02%, and R? of 0.9936. This research also included 30-
day forecasting, which showed the models' ability to capture general trends,
albeit with lower absolute precision compared to historical test data. In
conclusion, hyperparameter optimization successfully enhanced model
performance, with GRU emerging as the most effective overall choice for this
case study.

Keywords: Deep Learning, GRU, LSTM, Optuna, RNN, Stock Price
Prediction
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