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1 Section 1 
 

The provided notebooks implement machine learning (ML) and deep learning (DL) pipelines 

for water potability prediction using structured datasets. The ML notebook focuses on models 

like Random Forest, XGBoost, and Decision Tree, with extensive hyperparameter tuning and 

evaluation metrics like accuracy and confusion matrices. The DL notebook, on the other 

hand, leverages deep learning architectures, likely incorporating TensorFlow or PyTorch, and 

includes provisions for GPU utilization through CUDA settings. Both notebooks use 

common preprocessing steps such as label encoding and dataset splitting. 

 

2 Section 2 
 

The following Python packages are required to run the notebooks 

 General Libraries: pandas, numpy, matplotlib, seaborn 

 

pip install pandas numpy matplotlib seaborn 

 

 Machine Learning Frameworks: 

o scikit-learn: For preprocessing, training, and evaluation of ML models. 

o xgboost: For XGBoost-specific implementations. 

 

pip install scikit-learn xgboost 

 

 Deep Learning Frameworks: 

 

pip install tensorflow torch 

 

3 System Requirements 

 

 

To run these notebooks efficiently, ensure the system meets the following specifications: 

 Processor: Minimum quad-core CPU. 

 RAM: At least 8 GB, 16 GB recommended. 
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 GPU: CUDA-enabled GPU for deep learning tasks. 

 Storage: At least 1 GB of free disk space for datasets and intermediate files. 

 

 

4 Hyperparameters 
 

Machine Learning models: 

 Grid Search Parameters: 

o Random Forest: n_estimators, max_depth, entropy 

o XGBoost: n_estimators 

o Decision Tree: max_depth 

o Logistic Regression: Regularization parameter C 

Deep Learning models: 

 Hyperparameters: 

o Batch size 

o Learning rate 

o Number of epochs 

5 Execution  
 

1) Load dataset 

 

2) Perform necessary preprocessing steps such as Label encoding for categorical data 

 

3) Split data into training and test sets 
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4) Select and Train Models 

o For example, training random forest model 

 

 For Logistic regression model inialising and training, 

 

 

 Initalising and training deep learning models 

 

 

5) For deep learning and machine learning models all the plots and confusion matrices 

including hyper parameter tuning plots are saved to folder. 

 

6) Results can be seen in uploaded notebooks. 
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