1 – Environment Setup
· Install Python, Jupyter/VS Code, required libraries (transformers, datasets, torch, scikit-learn, shap, pandas, matplotlib).
· Download the Kaggle dataset and verify labels.
2 – Data Preparation & Exploration
· Load dataset, inspect class distribution.
· Handle missing values, clean text (remove URLs, mentions, emojis).
· Map labels to integers: anxiety=0, depression=1, stress=2, normal=3, suicidal=4.
· Split data into train/validation/test (e.g., 80/10/10).
3 – Baseline Model 
· Train a simple model (e.g., Logistic Regression with TF‑IDF) to establish baseline performance.
· Evaluate baseline accuracy and F1‑score.
4 – RoBERTa Model Setup
· Load roberta-base (or distilroberta-base for faster training) using AutoModelForSequenceClassification 
· Define training arguments: learning rate, batch size ,number of epochs
· Set up Trainer from Hugging Face.
5 – Model Fine‑tuning
· Run training on the training set, validate on validation set.
· Monitor loss and accuracy; optionally use early stopping.
· Save the best model checkpoint.
Trained RoBERTa model achieving >80% validation accuracy.




6 – SHAP Integration 
· Load the fine‑tuned model.
· Install SHAP and understand its Explainer for text (using SHAP Explainer with model tokenizer).
· Test SHAP on a few sample posts; visualize word importance for each class.
· Generate SHAP explanations for a larger subset of the test set.
· Aggregate patterns: Which words are most influential for each mental state?
· Create summary plots bar charts of top words per class.
7 – Evaluation 
      Run model on full test set.
· Compute classification report: precision, recall, F1‑score, accuracy.
· Compare with baseline model.
8 – Error Analysis Identify classes where model performs poorly (e.g., confusion between stress and anxiety).
· Examine misclassified examples and SHAP explanations to understand why.
· Propose possible improvements (class weighing, more data, different models).
Written analysis of model strengths and weaknesses.
9 – Thesis Writing (Methodology & Results)
· Write Chapter 3 (Methodology): data preparation, model architecture, training procedure, SHAP implementation.
· Write Chapter 4 (Results): quantitative metrics, SHAP visualizations, error analysis.
