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1 Section 1: Development Environment and Configuration 

Hardware 
 

The operating system installed on this system runs Windows 11. 

 

• Processor: Intel Core i7 

• RAM: 16 GB 

• Storage: ≥ 50 GB free space 

 

Software 

 

• The programming language Python 3.10 serves as the primary tool for this project. 

• Development Environment: Jupyter Notebook 

 

Libraries Used 

 

• The financial market data downloading library is named yfinance. 

• pandas – data manipulation and transformation 

• requests – HTTP requests for API and web data retrieval 

• time – timing and delays in requests 

• glob – file path matching and batch file handling 

• matplotlib.pyplot – plotting and visualizing results 

• sklearn.preprocessing.MinMaxScaler – normalization of features 

• tensorflow – deep learning framework 

• tensorflow.keras.models.Model – model definition 

• tensorflow.keras.layers → Input, LSTM, Dense, Layer, concatenate – neural network 

layers 

• tensorflow.keras.callbacks.EarlyStopping – stopping training to prevent overfitting 

• The evaluation metrics used in the project are from sklearn.metrics and include 

mean_absolute_error, mean_squared_error, and r2_score. 

 

Key Configurations 

 

• All models trained with a 60-day lookback window 

• The train and test data allocation follows an 80:20 ratio. 

• Batch size: 32, epochs: 100 with early stopping 

• Loss function: Mean Squared Error (MSE) 

• Optimizer: Adam 
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2 Section 2: Data Acquisition and Preprocessing 
 

1. Data Acquisition 

• The data exists in CSV format through Cuota value & SP500.csv. 

• Fund A AFP Habitat data source: 

https://www.spensiones.cl/apps/valoresCuotaFondo/vcfAFP.php 

• S&P 500 Index: Downloaded using yfinance 

 

2. Preprocessing Steps 

 

• Temporal Alignment: Synchronization of dates between both time series 

• The forward fill method was used to handle missing values in the dataset. 

• Normalization: Min-Max scaling to range [0, 1] 

• Date Conversion: Index converted to datetime format 

 

LSTM Input Structure: 

• Multivariate LSTM → sequence with 2 features (Fondo A and S&P 500) 

• Attention-Based LSTM → same as multivariate but with attention mechanism 

• Multi-Input LSTM → two independent branches, each processing 1 feature sequence 

separately 

 

 

3 Section 3: Model Training, Execution, and Evaluation 
 

1. Implementation 

• Execute Jupyter Notebooks in the following order: 

• Data loading and preprocessing 

• Model architecture definition (Multivariate, Attention-Based, Multi-Input) 

• Model training 

 

2. Training Configuration 

 

• 80/20 train-test split 

• Early stopping enabled to prevent overfitting 

• The trained models are stored in “.h5” or “.keras” format for later use. 

 

3. Evaluation 

 

Metrics Used: 

• Root Mean Squared Error (RMSE) 

• Mean Absolute Error (MAE) 

• R² (Coefficient of Determination) 

 

Results Obtained: 

 

• Multivariate LSTM → RMSE: 945.02, MAE: 753.05, R²: 0.9805 

• Attention-Based LSTM → RMSE: 1409.25, MAE: 1056.44, R²: 0.9567 
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• Multi-Input LSTM → RMSE: 909.62, MAE: 684.22, R²: 0.9820 Your third section. 

Change the header and label to something appropriate. 

 

Source Code Repository: 

 

• All source code for this project is available at:  

https://github.com/CrisGM87/LSTM-Models 

 

Link Video Presentation 

• https://www.youtube.com/watch?v=2KvWF_-CZCA  

 

4 Section 4: Interpretation 
 

 

The Multi-Input LSTM reached its best results through the independent processing of local 

and global inputs before their combination. The Attention-Based LSTM provided better 

interpretability yet failed to achieve superior results than the Multi-Input LSTM for accuracy. 

 
 




