Google COLAB - CREDIT CARD FRAUD DETECTION

                                         ABSTRACT
· Credit card fraud is currently the most common problem in the modern world. This is because internet transactions and e-commerce sites are on the rise. Credit card fraud occurs when a credit card is stolen and used for unauthorized reasons, or when a fraudster exploits the credit card information for his own interests.
·  In today's environment, we're dealing with a bunch of credit or debit card issues. Despite the fact that the financial industry is filled with criminal activity, credit card theft is the most common and concerning to online clients. A credit card fraud detection system was implemented to detect fraudulent actions. 
· The major goal of this initiative is to focus on fraud transaction prevention. The ML algorithm determines whether or not the transaction is valid. This is accomplished by using the provided dataset to learn. Random forest is the algorithm that were used. 
· We built a website where you can register your details for login and submit card information for registration, for further security. The algorithms will then examine and identify the transactions. 
· To prevent fraud by exploiting the authorized person's photo, the facial recognition detection uses Haar features and a cascade classifier. 


CHAPTER-1
INTRODUCTION

· Credit card fraud is a broad word for theft and fraud perpetrated using or utilizing a credit card at the moment of payment. The policy may be to purchase something without having to pay or withdraw money from the account without permission. 
· User IDs are also stolen as a result of credit card fraud. The US Federal Trade Commission reports that identity theft rates stabilized by the mid-2000s, but increased by 21% in 2008. Despite the fact that the credit card.
·  Fraud, the crime of many people linked to identity theft, has decreased as part of the identity theft reports, Annually 2000, 10 million transactions, or 1300 transactions, were found to be counterfeit out of the total of 13 billion transactions.
·  Furthermore, fraud was defined as 0.05 percent of all monthly active accounts (5 out of 10,000). One-twelfth of all jobs are monitored by fraud detection systems, resulting in billions of dollars in losses. Credit card fraud is one of the most serious problems businesses face today. 
· However, in order to successfully prevent fraud, it is necessary to first comprehend the processes of fraud execution. Credit card thieves use a variety of fraudulent methods. Credit card fraud is defined as "when someone uses another person's credit card for personal reasons while the cardholder and card issuer are unaware of its use.[1]




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the current approach, fraud is recognized after the fraud has been committed, that is, after the holder has filed a complaint. As a result, the cardholder experienced a lot of difficulties before the investigation was completed. 
· Also, because all transactions are kept in a log, we need to save a lot of data, and because a lot of purchases are made online these days, we don't know who is using the card online, so we only collect their IP address for verification. 
· As a result, cybercrime assistance is required to investigate the scam. To eliminate all of the abovementioned drawbacks, we suggest a system for quickly detecting fraud. There is no mechanism to prevent fraudulent transactions. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Limited RAM/CPU: Google Colab offers free access to GPUs, but the available resources (RAM and CPU) can be limited. For large datasets or complex machine learning models, the platform may not be sufficient, leading to slow processing times or out-of-memory errors.
· Sensitive Data Handling: Credit card fraud detection involves sensitive personal information. Uploading this data to Google Colab can be a concern from a privacy and security standpoint, especially if you are working with unencrypted data or using public datasets.
· Model Training Speed: While GPUs are available, the free version of Colab offers limited access to more powerful hardware. For large-scale models like deep neural networks, training could take longer, potentially leading to inefficient workflows.
· Internet Connection Requirement: Google Colab relies heavily on a stable internet connection. If your internet is slow or unreliable, it can affect your ability to use the platform efficiently for real-time model training or data processing.

2.2. PROPOSED SYSTEM
· This suggested method is designed to evaluate whether a certain transaction is genuine or not. The random forest ML algorithm is used to detect the fraudulent transactions. The efficiency, accuracy, recall, and F1-score of the two techniques are used to compare their outcomes. 
· The confusion matrix is used to plot the ROC curve. When the Random Forest method is evaluated, this algorithm is determined to be the best for detecting fraud.The Hidden Markov model is based on the user's spending habits. 
· User is assigned to one of three categories: low, medium, or high. Facial recognition is now available in Python and OpenCV. This adds another layer of security to the user's credentials. The detection of fraudulent card use is more faster than the current system.
·  Every transaction includes face authentication for the original cardholder. As a result, the log is kept for fraud detection. The log, which will be kept, will also serve as proof of the transaction to the bank. Using this method, we may get a most precise detection. This cuts down on a bank employee's boring duties. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Free GPU/TPU Access: Google Colab provides free access to powerful hardware like Graphics Processing Units (GPUs) and Tensor Processing Units (TPUs). These resources accelerate machine learning tasks such as training deep learning models, making it faster to build and test credit card fraud detection systems.
· No Local Installation: Colab is entirely cloud-based, so you don’t need to worry about setting up complex environments or installing libraries on your own machine. You can start coding right away without needing additional software or hardware setup.
· Easy Collaboration: Colab allows easy sharing and collaboration with others, similar to Google Docs. Multiple users can work on the same notebook simultaneously, making it convenient for team-based fraud detection model development.
· Easy Data Storage: Colab integrates directly with Google Drive, making it easy to store and retrieve datasets. You can also use Google Drive as a persistent storage solution, saving models, intermediate results, and datasets for long-term access.



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	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· 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	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· 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 XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005







2.5 MODULE DESCRIPTION
· Machine Learning Libraries
· Model Evaluation and Metrics
· Model Interpretation and Explainability
· Deployment and API Integration

Machine Learning Libraries
· Scikit-learn: For building and evaluating machine learning models, including classification, preprocessing, and metrics.
· TensorFlow: For deep learning model development, including neural networks.
· Keras: A high-level deep learning API, integrated with TensorFlow, for building and training models.
· XGBoost: For gradient boosting-based algorithms, commonly used in classification tasks like fraud detection.
· LightGBM: For gradient boosting algorithms designed for speed and performance on large datasets.


Model Evaluation and Metrics
· Scikit-learn (again): For calculating metrics like accuracy, precision, recall, F1-score, ROC-AUC, confusion matrix, and more.
· Matplotlib: For data visualization, including plotting confusion matrices, ROC curves, and other performance metrics.
· Seaborn: For advanced statistical visualizations and making plots like heatmaps, distribution plots, and pairplots.


Model Interpretation and Explainability
· SHAP: For explaining model predictions through Shapley values, providing insights into feature importance.
· LIME: For model-agnostic explanations of individual predictions, helping understand why a specific transaction is flagged as fraud.

Deployment and API Integration
· Flask: For building APIs to deploy the fraud detection model and serve predictions.
· Django: For more complex web applications that can integrate fraud detection models into production systems.




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
· Credit card fraud is without a doubt an act of criminal dishonesty. This article has listed out the most common methods of fraud along with their detection methods and reviewed recent findings in this field.
·  This paper has also explained in detail, how machine learning can be applied to get better results in fraud detection along with the algorithm, pseudocode, explanation its implementation and experimentation results. 
· While the algorithm does reach over 99.6% accuracy, its precision remains only at 28% when a tenth of the data set is taken into consideration. However, when the entire dataset is fed into the algorithm, the precision rises to 33%.
·  This high percentage of accuracy is to be expected due to the huge imbalance between the number of valid and number of genuine transactions. 
· Since the entire dataset consists of only two days’ transaction records, its only a fraction of data that can be made available if this project were to be used on a commercial scale. Being based on machine learning algorithms, the program will only increase its efficiency over time as more data is put into it.

