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1 System Requirements

1.1 Hardware:

• Google Colab for GPU acceleration.

• Local machine with internet access for initial setup (optional).

1.2 Software:

• Python 3.8 or higher.

• Google Colab account.

• Libraries: TensorFlow, Keras, Scikit-learn, NLTK, Matplotlib, Pandas, NumPy.

((Chollet et al.; 2015), (Pedregosa; 2011))

2 Environment Setup on Google Colab

2.1 Set Up Google Colab Environment

• Access Google Colab and create a new notebook.

• Enable GPU support in Google Colab, navigate to Runtime > Change runtime

type > Hardware accelerator and select GPU.

(Google; 2021)

2.2 Upload the .ipynb File

• Click on the File menu in Colab.

• Select Upload notebook.

• In the dialog, click Choose File and select your .ipynb file from your computer.

• The notebook will open automatically in Colab.

2.3 Install Necessary Libraries

• Install and import libraries by running the following code in a Colab cell (Brownlee;
2017):
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Figure 1: Enter Caption

2.4 Running the Code

• Click on each code cell in sequence, starting from the top, and press Shift + Enter
to execute the code.

• Ensure that you follow the steps sequentially to avoid errors.

3 Data Preparation

3.1 Load and Preprocess Data

3.1.1 Tweet Data

Load tweet data related to the selected stock (e.g., AMZN) and perform sentiment ana-
lysis using the ’SentimentIntensityAnalyzer’ from NLTK. The data is grouped by date to
compute average sentiment scores.

3.1.2 Stock Data

Load historical stock data and merge it with sentiment data to create a unified dataset
for analysis. Hutto and Gilbert (2014)

Figure 2: Enter Caption
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3.2 Add Technical Indicators

To enhance the dataset, integrate technical indicators such as Moving Averages (MA7,
MA20), MACD, Bollinger Bands, and RSI.

4 Model Development and Training

4.1 LSTM Model

• Build a sequential model with two LSTM layers, each containing 50 units, followed
by a Dense output layer. The model is trained using the ’adam’ optimizer and
mean squared error loss function.

• The model is trained on the preprocessed stock data.

4.2 Random Forest Model

Train a Random Forest model on selected stock features such as Open, High, Low, and
Volume. The model is used as a baseline for comparison with deep learning models.
(Breiman; 2001)

Figure 3: Enter Caption

4.3 GAN Model

4.3.1 Generator:

Construct a model using five LSTM blocks, followed by Dense layers and Dropout for
regularization.

4.3.2 Discriminator:

Implement using Conv1D layers followed by Dense layers for binary classification of gen-
erated and real data. (Goodfellow et al.; 2014)

Figure 4: Enter Caption

4.4 Training and Evaluation

Train the models on the prepared dataset and evaluate their performance using metrics
like RMSE, accuracy, precision, and recall.(Bishop and Nasrabadi; 2006)
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5 Visualization and Results

5.1 Plotting:

Use matplotlib to generate plots for actual vs. predicted stock prices and compare model
performance across different metrics.(Hunter; 2007)

5.2 Saving Results

Ensure all results are saved and documented, making them reproducible.

6 Troubleshooting and Optimization

6.1 Overfitting:

Use dropout layers and L2 regularization to prevent overfitting in the models.

6.2 Data Imbalance:

Address data imbalance issues using resampling techniques to improve model perform-
ance.

6.3 Resource Management:

Monitor GPU usage in Colab to avoid session timeouts during training.(Ng; 2018)
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