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DESIGN AND IMPLEMENTATION OF A CREDIT CARD FRAUD DETECTION SYSTEM
 







ABSTRACT
· Credit card fraud detection is a relevant problem that draws attention of machine learning. In the fraud detection task, there are some peculiarities present, such as the unavoidable condition of a strong class imbalance, the existence of unlabelled transaction, and the large number of records that must be processed. 
· The present paper aims to propose a methodology for automatic detection of fraudulent transactions that tackle all these problems. The methodology is based on Balanced Random Forest that can be used in supervised and semi-supervised scenarios through a co-training approach, which allows to compensate the class imbalance problem. 
· In FDS, it has described the alert feedback interaction, which is a mechanism of providing recent supervised samples to train or update the classifiers. The main objective of FDS is to identify the fraud as soon as possible in order to take the necessary actions to revert it.
·  Feedbacks play a central role in the proposed learning strategy.




















CHAPTER-1
INTRODUCTION
· Credit fraud is a term used to refer to the family of frauds which are perpetrated in credit industry. Card fraud begins either with the theft of the physical card or with the compromise of data associated with the account, including the card account number or other information that would routinely and necessarily be available to a merchant during a legitimate transaction. 
· The objective of the Credit Card Fraud Detection Systems is to extract transactions from dataset which contains all the transactions of each user and group the legal transaction pattern and fraudulent transaction pattern of each user. 
· Analyze whether their coming transaction is matching more with legal transaction pattern or fraudulent transaction pattern. Whenever a new product comes into the market the admin updates it in the database.
· The admin can also view all the products and also the customers. The admin has also provision to update the product stock and product rate. The user can buy any product which is provided in the website
·  The product will be delivered within three days. By this we can maintain the customer satisfaction. Every time when a customer buys products, his/her credit card details are verified to check the amount.
·  Whenever a customer buys product, his credit card is verified each time to see only valid user buys the product. The users are allowed to change their personal details whenever it is necessary.
·  
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· credit card fraud detection systems utilize a variety of methodologies to protect against fraudulent transactions, each with its own strengths and limitations. Traditional rule-based systems apply predefined criteria to flag suspicious transactions but can struggle with new or evolving fraud tactics.
·  Machine learning-based approaches, including supervised and unsupervised models, offer more adaptability by learning from historical data and identifying patterns that signal fraud.
·  Supervised learning models, such as logistic regression and random forests, are effective for known fraud patterns, while unsupervised techniques, like anomaly detection, can uncover novel fraud schemes without needing labeled examples.
·  Deep learning systems further enhance detection capabilities by modeling complex data relationships through neural networks, though they require substantial computational resources. Real-time processing systems handle high transaction volumes efficiently, enabling immediate fraud detection. 
.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Data-Related Challenges
· Data Privacy: Handling sensitive financial data requires strict adherence to privacy regulations (e.g., GDPR, CCPA). This can complicate data collection, sharing, and processing.
· Data Imbalance: Fraudulent transactions are relatively rare compared to legitimate transactions. This class imbalance can lead to models that are biased towards predicting non-fraudulent transactions.
· Data Quality: Incomplete, noisy, or incorrect data can affect model performance. Data from different sources might not be standardized, complicating preprocessing.
· Model and Algorithm Limitations
· False Positives and Negatives: Models may generate false positives (legitimate transactions flagged as fraud) and false negatives (fraudulent transactions missed). High false positive rates can lead to customer dissatisfaction, while high false negative rates can result in undetected fraud.
· Overfitting: Models might overfit to historical data, performing well in training but poorly on new, unseen data. This limits their ability to generalize to evolving fraud patterns.
· Complexity: Some advanced algorithms (e.g., deep learning models) require significant computational resources and can be difficult to interpret, making them less suitable for real-time applications or regulatory compliance.



2.2. PROPOSED SYSTEM
· The experimental design of our proposed model was selected to test and assess fraud detection strategies in a controlled environment. This approach allowed for variable manipulation and cause-and-effect analysis, which is vital for assessing ensemble credit card fraud detection solutions. 
· The work used a practical experiment to reconcile theoretical concepts and real-world applications, providing insights for constructing a strong and efficient fraud prevention system. 
· The ensemble machine learning approach used in this paper combines various classifiers, each chosen for its distinct capabilities. SVM excels in determining appropriate hyperplanes for class separation [18], whereas Logistic Regression (LR) models event probability. 
· Random Forest (RF) builds robust decision trees [21], while K-Nearest Neighbors (KNN) performs classification based on the majority class among its nearest neighbours [19]. Bagging uses KNN as its basic classifier to enrich the ensemble further.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

Data-Related Challenges
Data Privacy: Handling sensitive financial data requires strict adherence to privacy regulations (e.g., GDPR, CCPA). This can complicate data collection, sharing, and processing.
Data Imbalance: Fraudulent transactions are relatively rare compared to legitimate transactions. This class imbalance can lead to models that are biased towards predicting non-fraudulent transactions.
Data Quality: Incomplete, noisy, or incorrect data can affect model performance. Data from different sources might not be standardized, complicating preprocessing.
· Model and Algorithm Limitations
· False Positives and Negatives: Models may generate false positives (legitimate transactions flagged as fraud) and false negatives (fraudulent transactions missed). High false positive rates can lead to customer dissatisfaction, while high false negative rates can result in undetected fraud.
· Overfitting: Models might overfit to historical data, performing well in training but poorly on new, unseen data. This limits their ability to generalize to evolving fraud patterns.
· Complexity: Some advanced algorithms (e.g., deep learning models) require significant computational resources and can be difficult to interpret, making them less suitable for real-time applications or regulatory compliance.

2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2019










2.5 MODULE DESCRIPTION
· Data Collection and Ingestion
· Data Preprocessing
· Exploratory Data Analysis (EDA)
· Fraud Detection Models


Data Collection and Ingestion
· Transaction Data Ingestion: Collect real-time and historical transaction data from various sources such as payment gateways, transaction logs, and customer profiles.
· Customer Data Integration: Integrate additional customer data, including account details, transaction history, and behavioral patterns.
· External Data Sources: Optionally include external data such as blacklists of stolen cards, geographical data, or public databases to enhance detection.

Data Preprocessing
· Data Cleaning: Handle missing values, outliers, and incorrect data to ensure data quality.
· Normalization and Transformation: Scale features to a common range and transform categorical variables into numerical formats.
· Feature Engineering: Create new features that may help in detecting fraud, such as transaction frequency, average transaction amount, or time since last transaction.
· Data Labeling: Label historical data with known fraudulent and legitimate transactions for supervised learning models.
· 

Exploratory Data Analysis (EDA)
· Descriptive Statistics: Analyze data distributions, central tendencies, and variances.
· Visualizations: Use charts and plots (e.g., histograms, scatter plots) to visualize transaction patterns and anomalies.
· Correlation Analysis: Examine relationships between features and fraud occurrences to understand feature importance.
· 
· 

Fraud Detection Models
· Algorithm Selection:
· Supervised Learning: Logistic Regression, Decision Trees, Random Forest, Gradient Boosting Machines (GBM), Neural Networks.
· Unsupervised Learning: Anomaly Detection (e.g., Isolation Forest), Clustering (e.g., K-Means).
· Hybrid Approaches: Combining multiple models or techniques to enhance detection accuracy.
· Model Training: Train selected models using labeled data, tuning hyperparameters for optimal performance.
· Model Evaluation: Evaluate models using metrics such as accuracy, precision, recall, F1 score, ROC-AUC, and confusion matrix.



















CHAPTER 3









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· A fraud detection system for credit card transactions was presented. The system was designed to tackle the three challenges related with fraud detection data sets, namely a strong class imbalance, the inclusion of labeled and unlabeled samples, and the ability to process a large number of transactions. 
· The result showed that the proposed successfully overcome all the challenges. A BRF based on the Spark RF model was implemented, in order to compensate the class imbalance of the dataset and the unlabeled samples were used trough a co-training approach using the BRF model. 
· Moreover, a proposed strategy based on a meta-classification approach that combines BRF and Co-Trained BRFs achieved the best performance. All the different strategies evaluated were implemented guaranteeing the scalability of the proposed approach.
· [bookmark: _GoBack]
