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EVALUASI PERFORMA MODEL HYBRID EMD-MRFO-
LSTM DALAM PREDIKSI HARGA SAHAM LQ45

(BBCA, BBRI, DAN BMRI)

Muhamad Baehaky

ABSTRAK

Pasar modal merupakan indikator vital ekonomi, di mana saham sektor
perbankan dalam indeks LQ45 seperti BBCA, BBRI, dan BMRI menjadi
primadona investor karena likuiditasnya yang tinggi. Namun, pergerakan
harga saham yang bersifat non-linear, non-stasioner, dan penuh noise menjadi
tantangan bagi model prediksi konvensional maupun model deep learning
tunggal seperti Long Short-Term Memory (LSTM) standar. Penelitian ini
bertujuan untuk meningkatkan akurasi prediksi harga penutupan saham
tersebut dengan mengusulkan model hibrida EMD-MRFO-LSTM. Metode
ini mengintegrasikan Empirical Mode Decomposition (EMD) untuk
mendekomposisi sinyal harga saham menjadi Intrinsic Mode Functions
(IMFs) guna meminimalisir noise, serta algoritma meta-heuristik Manta Ray
Foraging Optimization (MRFO) untuk mengoptimalkan hyperparameter
LSTM secara otomatis. Menggunakan data historis harian dari tahun 2020
hingga 2025, kinerja model dievaluasi menggunakan metrik RMSE, MAE,
dan MAPE. Hasil penelitian menunjukkan bahwa model hibrida mampu
mengungguli model LSTM standar (baseline), terutama pada jumlah epoch
rendah hingga menengah. Peningkatan akurasi yang paling signifikan terjadi
pada saham BBCA, di mana nilai MAPE turun drastis dari 10.55% menjadi
1.82% pada epoch 50. Meskipun uji statistik paired t-test menunjukkan
perbedaan signifikansi yang kuat hanya pada saham BBCA, secara umum
pendekatan hibrida ini terbukti lebih adaptif, stabil, dan akurat dalam
menangani dinamika data deret waktu finansial dibandingkan model tunggal
tanpa optimasi.

Kata kunci: Empirical Mode Decomposition (EMD), Manta Ray Foraging
Optimization (MRFO), Long Short-Term Memory (LSTM), Hybrid Model,
Prediksi Harga Saham
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PERFORMANCE EVALUATION OF THE HYBRID EMD-
MRFO-LSTM MODEL FOR LQ45 STOCK PRICE

PREDICTION (CASE STUDY: BBCA, BBRI, AND BMRI)

Muhamad Baehaky

ABSTRACT (English)

The capital market serves as a vital economic indicator, where banking sector
stocks within the LQ45 index, specifically BBCA, BBRI, and BMRI, are highly
favored by investors due to their high liquidity. However, the non-linear, non-
Stationary, and noisy nature of stock price movements poses significant
challenges for conventional prediction models and standard deep learning
models like single Long Short-Term Memory (LSTM) networks. This study
aims to enhance the prediction accuracy of these stocks' closing prices by
proposing a Hybrid EMD-MRFO-LSTM model. This method integrates
Empirical Mode Decomposition (EMD) to decompose price signals into
Intrinsic Mode Functions (IMFs) to minimize noise, alongside the Manta Ray
Foraging Optimization (MRFO) meta-heuristic algorithm to automatically
optimize LSTM hyperparameters. Utilizing historical daily data from 2020 to
2025, the model's performance was evaluated using RMSE, MAE, and MAPE
metrics. The results demonstrate that the Hybrid model generally
outperforms the standard LSTM (baseline) model, particularly at low to
medium epochs. The most significant accuracy improvement was observed in
BBCA stock, where the MAPE value decreased drastically from 10.55% to
1.82% at epoch 50. Although statistical paired t-tests indicated strong
significance primarily for BBCA, overall, this Hybrid approach proves to be
more adaptive, stable, and accurate in handling financial time-series data
dynamics compared to the single model without optimization.

Keywords: Empirical Mode Decomposition (EMD), Manta Ray Foraging
Optimization (MRFO), Long Short-Term Memory (LSTM), Hybrid Model,
Stock Price Prediction
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