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Configuration Manual 
 

Sai Teja Pusarla 

Student ID: x23193638 
 
 

1. Introduction  
 
This manual outlines a step-by-step replication guide for Assessing Risk whether it’s Risky or 
Not Risky and Anomaly detection using advanced machine learning models. The experiment 
compares several models, including BERT, Legal BERT, Isolation Forest whereby Legal 
BERT surpasses other in accuracy and error minimization. This document lists the packages 
and configurations of software for the experimental environment so that it can replicate similar 
results.  

 
2. Deployment Environment  

 
2.1 Hardware Specification  
 

• Processor: Intel Core i5 or equivalent  
• RAM: 8 GB or higher  
• GPU: Min 2 cores or higher. 

  
2.2 Software Specification  
 

• Operating System: Windows 10/11, macOS, or Linux-based OS  
• Programming Language: Python 3.11  
• IDE: Jupyter Notebook or VS Code (with Python extension)  

 
 

2.3 Core Libraries: 

 

• os: For file and directory related work. 

• torch: Used to implement BERT and Legal-BERT architectures. 

• PyPDF2: For reading and extracting text from pdfs. 

• pyrna: To deal with tabular data 

• numpy: For numerical calculations. 

• seaborn and matplotlib: For visualisation of data. 

 

2.4 Machine Learning and NLP: 

 

• torch. nn. functional: Used for activation functions and computing loss. 

• torch. utils. data: This is used to create DataLoader and TensorDataset. 

• transformers: For all things model and tokenizer, pre-trained on BERT, Legal-BERT, etc. 

• scikit-learn: For model evaluation, PCA, train-test split and anomaly detection 

• imbalanced-learn performing the oversampling (SMOTE) to deal with the class imbalance. 
 

2.5 Additional Tools: 

 

• huggingface-hub — to download pre-trained models e.g. BERT, Legal-BERT 
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2.6 Download the Required Files: 

 

Place the following files in the project directory: 

• master_clauses.csv (used in risk assessment) 

• Legal_docs.csv (used in anomaly detection) 

 

You need to install the following packages to execute this code 

 

!pip install pandas 
!pip install matplotlib  
!pip install scikit-learn  
!pip install numpy  
!pip install PyPDF2  
!pip install tqdm  
!pip install transformers  
!pip install torch 
 

3. Configuration for Risk Assessment 

3.1 Open the Notebook: 

Open the file Risk Assessment.ipynb in Jupyter Notebook. 

3.2  Prepare the Dataset: 

• Ensure master_clauses.csv is in the same directory as the notebook. 

• Update the file path in the code if needed: 

 

• To see the structure of dataset I’m printing the first few rows  
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3.3 Exploratory Data Analysis: 

 

• Top 20 governing laws in contracts 

 
 

 

• Top 7 Governing laws in contracts  
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• Replace '[]' with NaN 

 

 
 

• Displaying top 10 common documents 
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• Date Filtering and Year Extraction 

 
 

 

Output: 
 

 
 

• Heatmap: 

 
 

 

• Analysis and Export of Cleaned Clause Distribution Data 
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• Balancing Data by Filtering Based on Label Threshold 
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• "Yes" and "No" counts for all clauses 

 

 
 

 

• Preparation and Split of Dataset for Non-Compete Clause Classification 

 

 

 

• BERT Model Setup and Data Preparation for Training 
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•  BERT Model Training with Class Weighting and Learning Rate Scheduling 

 

 
 

 

• Evaluation Metrics 

 

 
 

• Realtime Testing and Assessing Risk by Analysing Legal Possibilities: 

 

Once you run the cells with an actual legal contract, the output will provide a summary of the document risk 

assessment. In the first step, open the document, extract the text and process it. Using a pre-trained BERT 

model, the processed text is input to classify the degree of risk the document poses, with outputs indicating the 

document is "Risky" or "Not Risky," based on the content. Based on probabilities representing the likelihood of 

each risk category, as predicted by the model.  
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Legal BERT 
 

After executing the Legal BERT code cell by cell you can see the following outputs 

 

 

 
 

• Filtering and Balancing Clauses Based on Yes/No Distribution 

 

 
 

• Clause Distribution Analysis and Balancing for Classification 
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• Preparation and Split of Dataset for Specific Clause Classification 

 

 

 
 

4 Tokenize the training and testing data 

 
 
5 Dataset and DataLoader Configuration for Model Training 

 
 

6 Optimizer and Learning Rate Scheduler Setup for Training 

 
 

7 Model Training Loop 
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8 Evaluation Metrics 

 

 

 
 

• Realtime testing  
 

 
 

 

4. Configuration for Anomaly Detection 
 

• Structure of dataset 
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• Average Total Letters by Clause Type 

 

 
• Average Total Words by Clause Type 
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• Displaying Average Words and Letters   
 

 

 
 

 

• Sorting and Displaying Variability 
 

 

 
 

 

• Standard Deviations Plot 
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• Data Inspection 

 

 
 

 

 

• Data Cleaning and Outlier Removal 
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• Feature Engineering: TF-IDF and Scaling 

 
 

• Anomaly Detection with Isolation Forest 

 

 

 
 

• Analysis and Display of Detected Anomalies 

 

 

 
 

9 Statistics for Normal data 
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• Distributions of Totalwords 

 

 
 

• Distributions of Total Letters 

 

References 

 

Python: https://www.python.org 
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