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ABSTRAK 

 

ANALISIS KINERJA ARSITEKTUR LONG SHORT-TERM 

MEMORY (LSTM) DALAM MEMPREDIKSI HARGA SAHAM 

ALPHABET INC. (GOOGL) 

 
 

By: 

Nur Novianto 

 

Harga saham merupakan salah satu bentuk data deret waktu (time series) yang 

bersifat fluktuatif, non-linier, dan non-stasioner sehingga sulit diprediksi secara 

akurat menggunakan metode statistik konvensional. Karakteristik tersebut 

mendorong pemanfaatan metode deep learning, khususnya Long Short-Term 

Memory (LSTM), yang dirancang untuk menangkap pola temporal dan 

ketergantungan jangka panjang pada data sekuensial. Penelitian ini bertujuan untuk 

menganalisis kinerja arsitektur Vanilla LSTM dalam memprediksi harga penutupan 

saham Alphabet Inc. (GOOGL) serta menghasilkan proyeksi harga untuk periode 

yang belum memiliki data aktual. Data yang digunakan berupa data historis harian 

periode 2020–2025 sebanyak 1.507 observasi. Tahap praproses meliputi 

normalisasi data menggunakan Min-Max Scaling, pembentukan sekuens dengan 

metode sliding window berukuran 60 hari, serta pembagian data secara kronologis 

dengan rasio 80:20. Optimasi hyperparameter dilakukan melalui grid search pada 

variasi jumlah neuron (50 dan 100) serta batch size (16 dan 32), menghasilkan 

konfigurasi terbaik pada 50 neuron dan batch size 16. Evaluasi model pada data uji 

menghasilkan nilai Root Mean Squared Error (RMSE) sebesar 6,4622, Mean 

Absolute Error (MAE) sebesar 4,9584, Mean Absolute Percentage Error (MAPE) 

sebesar 2,32%, dan koefisien determinasi (R²) sebesar 0,98207. Nilai MAPE di 

bawah 10% dan R² yang mendekati 1 menunjukkan bahwa model memiliki tingkat 

akurasi yang tinggi. Selanjutnya, model digunakan untuk menghasilkan proyeksi 

harga 5 hari perdagangan ke depan (31 Desember 2025–6 Januari 2026) 

menggunakan pendekatan auto-regressive, dengan hasil proyeksi menunjukkan 

tren penurunan harga dari 304,12 hingga 278,14. Hasil penelitian ini menunjukkan 

bahwa arsitektur Vanilla LSTM layak dipertimbangkan sebagai pendekatan 

peramalan harga saham GOOGL berbasis data historis. 

Kata kunci: Vanilla LSTM, Prediksi Harga Saham, Deep Learning, Time Series, 

Grid Search. 
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ABSTRACT 

 

PERFORMANCE ANALYSIS OF LONG SHORT-TERM 

MEMORY (LSTM) ARCHITECTURE IN PREDICTING 

ALPHABET INC. (GOOGL) STOCK PRICES) 

 

By: 

Nur Novianto 

 

Stock prices represent a form of time series data that is inherently fluctuating, non-

linear, and non-stationary, making them difficult to predict accurately using 

conventional statistical methods. These characteristics have driven the adoption of 

deep learning approaches, particularly Long Short-Term Memory (LSTM), which 

is designed to capture temporal patterns and long-term dependencies in sequential 

data. This study aims to analyze the performance of the Vanilla LSTM architecture 

in predicting the closing price of Alphabet Inc. (GOOGL) stock and to generate 

price projections for periods without actual data. The dataset used consists of 1,507 

daily historical observations covering the period from 2020 to 2025. The 

preprocessing stage includes data normalization using Min-Max Scaling, sequence 

formation through a 60-day sliding window method, and chronological data 

splitting with an 80:20 ratio. Hyperparameter optimization was conducted through 

grid search across variations in the number of neurons (50 and 100) and batch size 

(16 and 32), yielding an optimal configuration of 50 neurons and a batch size of 

16. Model evaluation on the test set produced a Root Mean Squared Error (RMSE) 

of 6.4622, a Mean Absolute Error (MAE) of 4.9584, a Mean Absolute Percentage 

Error (MAPE) of 2.32%, and a coefficient of determination (R²) of 0.98207. A 

MAPE below 10% and an R² value close to 1 indicate that the model achieves a 

high level of predictive accuracy. Furthermore, the model was applied to generate 

a 5-day trading forecast (December 31, 2025–January 6, 2026) using an auto-

regressive approach, with projected prices showing a declining trend from 304.12 

to 278.14. These results suggest that the Vanilla LSTM architecture is a viable 

approach for historical-data-based forecasting of GOOGL stock prices. 

Keywords: Vanilla LSTM, Stock Price Forecasting, Deep Learning, Time Series, 

Grid Search. 
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