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1. Environment Setup 

● Install Python 3.8 or above 

● Install required libraries: transformers, torch, scikit-learn, lightgbm, pandas, numpy, 

matplotlib 

● Ensure GPU availability for faster transformer training (optional but recommended) 

● Set random seeds for reproducibility 

2. Dataset Preparation 

The dataset used in this study is the Cyberbullying Classification Dataset from Kaggle.It 

consists of 47,000+ labeled social media posts, classified into the following categories: 

ethnicity/race, religion, gender/sex, and not_cyberbullying. This dataset provides a 

diverse set of real-world examples that reflect the complexity of online conversations. 

The dataset is publicly available at the following link: 

https://www.kaggle.com/datasets/andrewmvd/cyberbullying-classification 

● Use labeled social media dataset with categories:  

▪ ethnicity/race 

▪ religion 

▪ gender/sexual 

▪ not_cyberbullying 

● Store in CSV/JSON format with two columns: text and label  

● Remove duplicates and irrelevant records 

https://www.kaggle.com/datasets/andrewmvd/cyberbullying-classification
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3. Data Preprocessing 

● Lowercase all text 

● Remove: 

▪ Special characters and punctuation 

▪ Usernames/mentions (@username) 

▪ URLs 

▪ Stopwords (optional for transformers) 

● Handle class imbalance using: 

▪ Class weights in loss function 

▪ Oversampling (SMOTE) or undersampling 

● Tokenization: 

▪ Use DistilBERT tokenizer with max sequence length (e.g., 128–256 tokens) 

▪ Apply padding and truncation 

4. Baseline Model Configuration 

● Random Forest Classifier (RFC) 

● Light GBM 

● KNN 
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5. Deep Learning Model Configuration (BiLSTM) 

 
 

6. Hybrid Model Configuration (DistilBERT + BiLSTM) 
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7. Training Process 

● Split dataset into train/validation/test (e.g., 70/15/15) 

● Apply stratification to maintain class distribution 

● Train baseline ML models for comparison 

● Train BiLSTM model separately 

● Train hybrid DistilBERT + BiLSTM model 

● Monitor metrics: Accuracy, Precision, Recall, F1-score 

8. Evaluation & Visualization 

 

● Use classification report for detailed metrics per class 

● Generate confusion matrix to analyze misclassifications 

● Compare models: 

o RFC, LGBMC, KNNC, BiLSTM, DistilBERT+BiLSTM 
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Python – General-purpose programming – https://docs.python.org/3/ 

NumPy – Numerical computing & arrays – https://numpy.org/doc/ 

Pandas – Data manipulation & EDA – https://pandas.pydata.org/docs/ 
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TensorFlow/Keras – Model prototyping – 

https://www.tensorflow.org/api_docs/python/tf/keras 

Hugging Face Transformers – DistilBERT embeddings – 

https://huggingface.co/docs/transformers/index 

LightGBM / XGBoost – Gradient boosting – https://lightgbm.readthedocs.io/en/latest/ | 

https://xgboost.readthedocs.io/en/stable/ 

Matplotlib / Seaborn – Visualizations – https://matplotlib.org/stable/users/index.html | 

https://seaborn.pydata.org/ 

Plotly – Interactive visualizations – https://plotly.com/python/ 
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