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1 Introduction 
 

This document provides all the details of the hardware and software platforms and 

environments used to realize the research objective to integrated explainable AI (XAI) in 

Adverse Drug Reaction (ADR) detection systems. As part of this study multiple Machine 

Learning (ML) and Deep Learning (DL) models and XAI techniques were implemented 

using Python on the Google Colaboratory environment.  

 

2 System Configuration 
 

To implement the project code and evaluate the results, Python programming was used along 

with its numerous libraries to implement the XAI techniques and the ADR detection models. 

The details of the cloud-based computing environment and software setup that was used is as 

follows. 

2.1 Hardware Configuration 

All the model executions and experiments were implemented on the cloud-based Google 

Colaboratory, given its flexibility of computing power, GPU resources and extensive libraries 

for support. 

Runtime Type: Python 3.11.13  

System RAM: 12.67 GB 

Disk Storage: 108 GB temporary storage 

Compute units: Based on availability and need 

Network: Cloud infrastructure provided by Google 

2.2 Software Configuration 

Programming language: Python 3.11.13 

CUDA Version: 12.5 (for GPU needs) 

Storage: Google Drive API for dataset storage and access 

Browser: Google Chrome Version 138.0.7204.184 (to access the Colab environment) 

 

All the code training, development, evaluation and integration of explainability were 

conducted in the Google Colab interface for a scalable, consistent and GPU accelerated 

workflow. 

 

3 Project Implementation 

3.1 Dataset Collection and Preparation 

Dataset source: US Food and Drug Administration (FDA) Drug Reviews Dataset (2024)  
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Fig 1. Dataset source – US Open FDA 

 

Format: Excel file  

Size: 161,297 records 

Storage location: Google Drive Folder 

 

Dataset Structure: 

Features  

1) urlDrugName – Name of the drug 

2) rating - Rating or score from 1 to 10 provided by the patient 

3) effectiveness – how effective the patient found the treatment drug 

4) benefitsReview – Textual review of the benefits 

5) sideeffectsReview – Side effects text review 

6) commentsReview – Any general comments given by the patient 

7) condition – The medical condition being treated 

8) sideEffects – Category of the side effect 

 

Data Mounting and Loading 

The dataset was first mounted to a folder in Google Drive. 

 

 
Fig 2. Mounting Google Drive 

 

Then it was loaded for processing into the Colab environment. 

 
Fig 3. Loading the dataset into a dataframe 

 

All the essential libraries were installed. 

 

 

 

Dataset repository - https://open.fda.gov/data/faers/  

https://open.fda.gov/data/faers/
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Fig 4. Essential libraries 

 

3.2 Python Libraries Utilized 

Multiple libraries were imported and installed for data processing, model building and XAI 

implementation. 

1) NumPy – To create arrays and perform the mathematical calculations 

2) Pandas – To clean, analyse and manipulate the drug review data frame 

3) Scikit-learn – To perform multiple functionalities like 

sklearn.ensemble: For random forest implementation 

sklearn.model_selection: For train-test split and cross validation 

sklearn.inspection: For partial dependence plots 

4) TensorFlow – To implement the LSTM model 

5) XGBoost – To implement the XGBoost classifier 

6) NLTK- For text pre-processing and stopword removal 

7) spaCy – For lemmatization and negation handling 

8) XAI Libraries 

LIME – For implementing the LIME explainer for local explanations 

SHAP – For implementing the SHAP explainer 

TreeInterpreter – For explaining the ensemble ML models 

 

3.3 Model Development 

The Random Forest, XGBoost and LSTM models were developed. 

A train-test split of 80% and 20% respectively was performed. The hold-out validation with 

early stopping was implemented. The Adam optimizer was used for the LSTM model. 

 

 
Fig 5. Random Forest and XGboost models 
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Fig 6. LSTM model 

 

 

4 Steps for Recreating the Implementation 

4.1 Environment setup 

1) Access Google Colab through any web browser 

2) Create a new Python 3 Notebook 

3) Mount the Google Drive folder 

4) Install all required libraries 

4.2 Data Preparation 

1) Upload the drug reviews dataset to Google Drive folder 

2) Load the dataset suing pandas 

3) Execute the pre-processing pipeline 

4) Apply negation handling with spaCy 

5) Generate the TF-IDF features and combine them with the numerical features 

4.3 Model Implementation 

1) Implement the three models (RF, XGBoost and LSTM) 

2) Evaluate model performance using the metrics 

3) Save the trained models for XAI integration 

4.4 XAI Integration 

1) Configure the XAI methods (LIME, SHAP, Integrated Gradients, TreeInterpreter and 

Partial Dependence Plots) with appropriate parameters 

2) Generate the explanations for sample predictions 
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3) Evaluate the XAI methods using the quantitative metric (faithfulness, fidelity and 

complexity) 

4) Create any visualization needed for interpretation analysis. 

 

 
Fig 7. LIME Implementation 

 

 
Fig 8. Integrated Gradients Implementation 

 

 

 

 

 
 


