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1 Hardware Requirement 
 

The system used for development was a personal computer with the following specifications: 

• Processor: Intel Core i5 

•  RAM: 8 GB 

•  Operating System: Windows 10 

•  GPU: Integrated Intel Iris Xe Graphics (local execution) 

 

2 Software Requirement 
 

The research was conducted using Jupyter Notebook on Anaconda (Fig 2.1). Python 3.x was 

the primary programming language. The following libraries and tools (Fig 2.2) were used 

during development: 

•  pandas, numpy, matplotlib, seaborn 

•  sklearn (MinMaxScaler, train_test_split, evaluation metrics) 

•  tensorflow and keras (Conv1D, LSTM, Bidirectional, Dense, Dropout) 

• vaderSentiment (VADER) 

•  shap and lime for explainability 

 

 
Fig 2.1: Software Requirement 
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Fig 2.2: Libraries and Tools 

 

 

3 Implementation Overview 
 

The implementation was carried out in a single Jupyter notebook. Data from Kaggle, Twitter, 

and Reddit were preprocessed and merged using pandas. Sentiment scores were extracted 

using VADER and aggregated daily. Stock data was normalized using MinMaxScaler and 

transformed into 15-day input sequences to predict the next day’s closing price. SHAP and 

LIME were used to interpret model predictions. 

 
 

4 Dataset Description 
• Stock Data: Tesla stock price data obtained from Kaggle. (fig: 4.1) 

•  Twitter Data: Pre-obtained dataset collected via Twitter API containing tweets about 

Tesla. (fig:4.2) 

•  Reddit Data: Posts collected from subreddits like r/TSLA, r/WallStreetBets, and 

r/investing.(fig:4.3) 

 

•  Sentiment scores were computed using VADER and grouped by daily averages. 

 

 
Fig 4.1: Tesla stock price 
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Fig 4.2: Twitter API containing tweets 

 

 
Fig 4.3: Posts collected from subreddits 

 
 

5 Data Preprocessing 
• Merged stock and sentiment data on common date field.( Fig 5.1) 

 

 

 
Fig 5.1: Merged Data 

 

•  Filled missing sentiment values with 0. (Fig:5.2) 

 
Fig 5.2 

 

•  Normalized all features using MinMaxScaler. (Fig:5.3) 

 
Fig:5.3: MinMaxScaler 

•  Converted data to supervised time-series format using a 15-day sliding window. 

•  Twitter sentiment had more variance and clarity; Reddit sentiment was sparse and 

mostly neutral. 
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6 Model Implementation 
• Model: Hybrid deep learning architecture using Conv1D + Bi-LSTM + Transformer 

layers.(Fig 6.1) 

• Activation: ReLU for hidden layers, Linear for output. 

•  Loss Function: Mean Squared Error 

•  Optimizer: Adam 

•  Metrics: MAE, RMSE 

•  The best configuration was selected using Bayesian Optimization over 5 trials with 5 

epochs each.(Fig 6.2) 

 
 

Fig 6.1: Combined Model 

 

 
Fig 6.2: Bayesian Optimization 

 

7 Explainability Frameworks  
 

SHAP and LIME were used to interpret the model’s predictions. SHAP’s default deep 

learning-compatible Explainer was used to visualize global feature importance, while LIME’s 

LimeTabularExplainer was applied to provide local interpretability of individual predictions. 
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Fig 7.1: SHAP Explainability 

 

 
Fig 7.2: Lime Explainability 
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