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1. Introduction 
 

This configuration manual is a step-by-step guide of the experiment setup and result of the machine 
learning study involving vehicle insurance fraud detection. The research assesses datasets and 
machine learning algorithms for prediction of claims and identification of fraud. This research 
evaluates various Machine learning models Decision Tree, K- Nearest Neighbors (KNN), Light 
Gradient Boosting Machine (Light GBM), Random Forest and Support Vector Classifier (SVC). This 
manual comprises all the technical details include Software, Hardware infrastructure, Python libraries 
used and related packages for visualizations as well. It also includes Equipment specifications, data 
pre-processing, algorithms configurations, besides performance assessment. This guide provides step-
by-step instructions which would help and understand the users to configure the environment, to 
replicate the experimental setup, do the case experiment and to analyse the results. This document 
gives details of the software, packages, and configurations required to ensure that it gives similar 
experimental environment therefore similar results. 
 
2. Development Environment 

 
For this Research study, the environment used is Mac OS. Specifications of both Hardware and 
Software are explained in detail below. The datasets used for the project are – Insurance claims and 
Car Insurance claims. 

2.1  Hardware Specifications 
• OS: Mac OS 
• Chip: Apple M1 

The environment was created using the local hardware system specifications mentioned above. 
Furthermore, it is not necessary to have the identical specifications to recreate the setting in 
order to conduct the experiment or rerun the setup. 

 
2.2  Software Specifications 
§ Operating System: Mac OS or any other operating system can be used. 

Ex: Windows 10/11 or Ubuntu 20.04+ 
§ Programming Language: Python version 3.11.7
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Figure 1: Python Version 
 

§ Integrated Development Environment (IDE): Jupyter Notebook 6.5.4 
or higher version. 
 

2.3  Python Libraries Required 
 
Figure 2 shows the list of necessary Python Libraries required for execution of the code 
and these python libraries can be installed using pip command. 

• Numpy 
• Pandas 
• Scikit-learn 
• Matplotlib 
• Seaborn 
• Keras 

 

 
Figure 2: Libraries Imported (common for all models) 

 
 

3. Data Source 
 

Total three datasets are used for this project and are obtained from Kaggle and include 
insurance fraud claims with key attributes such as age, policy number, policy state, months 
as customer and more. 
 

• Claim Fraud Identification: Includes insurance fraud labels and associated 
features.  
https://www.kaggle.com/code/buntyshah/insurance-fraud-claims-
detection/input?select=insurance_claims.csv 
 

https://www.kaggle.com/code/buntyshah/insurance-fraud-claims-detection/input?select=insurance_claims.csv
https://www.kaggle.com/code/buntyshah/insurance-fraud-claims-detection/input?select=insurance_claims.csv
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Figure 3: Dataset 1 columns and details 

 
• Automobile Insurance Data: Records insurance policy and claim details. 

https://www.kaggle.com/datasets/sagnik1511/car-insurance-data 
 

 
Figure 4: Dataset 2 columns and details 

 
• Vehicle Insurance Claim Prediction: Contains historical claim records for 

predictive modeling. 
https://www.kaggle.com/code/has9800/vehicle-insurance-claim-prediction-98-
99/input 
 

 
Figure 5: Dataset 3 columns and details 

 
4. Project Code Files 
 

• Data Cleaning and Preprocessing: Handles missing data, encodes categorical 
features and scales numerical values. 

• Model Implementation: Includes code for training Decision Tree, KNN, Light 
GBM, Random Forest and SVC models. 

• Performance Evaluation: Calculates accuracy, F1 score, precision and recall for 
each model and dataset. 

• Results Comparison: Compares the efficiency of models across datasets. 
 

 
Figure 6: Code files of EDA and model training of all 3 datasets 

https://www.kaggle.com/datasets/sagnik1511/car-insurance-data
https://www.kaggle.com/code/has9800/vehicle-insurance-claim-prediction-98-99/input
https://www.kaggle.com/code/has9800/vehicle-insurance-claim-prediction-98-99/input
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5. Data Preparation 

 
5.1 Extracting Data 
Loading the datasets from CSV file uploaded: 
 

 

 

 
Figure 7: Datasets Imported 

 
 
5.2 Data Pre-processing 
• Handling Missing Values: Impute missing data using mean/median or interpolate. 
• Data Separation: separating the data variables. 
• This format is repeated for every model building code as well as EDA. 
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Figure 8: Handling unnecessary columns 
 

                     
Figure 9: Filling null values and encoding  

5.3  Data Splitting 
• Divide data into training (70%) and testing (30%) sets 

 
Figure 10: Splitting training and testing data 

 
6. Model Building 

This section covers list of models used, training of the models and Evaluation of 
models performance using the metrics calculation of the same. 
 
Models trained and used: 
• Light GBM 
• KNN 
• Decision Tree 
• Random Forest 
• SVC 
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Figure 11: Model training code snippet 

 

 
Figure 12: Plotting the metrics 
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7. Evaluation 
    Below metrics were calculated as part of model’s performance. 
     Metrics Calculated: 

1. Accuracy 
2. F1 Score 
3. Precision 
4. Recall 

 

(1) 

 
(2) 



8 
 

 

 
(3) 

Figure 13: Results for model 1, 2 and 3 respectively 
 
 

8. Results and Visualizations 
 
•  Light GBM consistently outperformed other models across all datasets. 
•  For Insurance Fraud Detection, it achieved F1 score of 0.612. 
•  For Car Insurance Data, it obtained an accuracy of 0.841 and F1 score of 0.744. 
•  For Vehicle Insurance Claim Prediction, Light GBM achieved perfect scores in all 
metrics. 
 

 
Figure 14: Bar graph for Model comparison (1) 
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Figure 15: Bar graph for Model comparison (2) 

 
 

 
Figure 16: Bar graph for Model comparison (3) 


