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Online Payment Fraud Detection using Machine Learning in Python






ABSTRACT
· As we are approaching modernity, the trend of paying online is increasing tremendously. It is very beneficial for the buyer to pay online as it saves time, and solves the problem of free money. 
· Also, we do not need to carry cash with us. But we all know that Good thing are accompanied by bad things. 
· The online payment method leads to fraud that can happen using any payment app. That is why Online Payment Fraud Detection is very important.


















CHAPTER-1
INTRODUCTION
· Online payments have become more popular during the last few decades. This is because it’s so simple to send money from anywhere, but the pandemic has also contributed significantly to the rise in e-payments. Numerous studies have demonstrated that e-commerce and online payments will continue to grow in popularity in the years to come. The risk of online payment fraud has also increased as a result of this rise in online payments.
·  Online payment fraud has been shown to have increased over the past few years, making it crucial for consumers and service providers to be aware of these frauds. It is crucial for users to be certain that the payments they make are going to the legitimate recipients; otherwise, they run the risk of having to report fraud, freeze their payment method, and run the chance of having their data shared with criminals, which could occasionally result in more crimes. On the other hand, it’s crucial for companies to check that their customers aren’t giving money to these fraudsters. Businesses may have to repay money to clients in order to keep their patronage, which puts a strain on them.
· Even though firms have created and introduced numerous fraud detection programs, only a small number of them are effective in identifying online payment fraud. Although companies make every effort to make the payment method as secure as possible, fraudsters occasionally manage to circumvent security measures and commit these online payment scams. 
· According to  the cumulative losses from fraudulent bank card transactions increased globally. Other studiesKalbande et al. (2021) concentrate on idea drift, which refers to the possibility of change in the dataset’s underlying distribution over time. Similar to how cardholders or users may alter their purchasing patterns over time, these fraudsters may modify their tactics. These fraudsters are always aware of the customers’ payment methods and behavior, but occasionally their tactics become outdated with time as some professionals work round-the-clock to uncover these scams and shield people from them. 
· Fraud is an illegal technique to obtain somethingYan et al. (2021), thus it’s important to have in place an effective fraud detection system (FDS) that keeps track of all transactions and looks for any indication of fraud. The investigator looks into these potentially fraudulent transactions and reports back on whether or not the transaction was actually fraudulent. Machine learning techniques were used to determine if a transaction is fraudulent or not. Data mining techniques were typically used to analyze the patterns of fraudulent and non-fraudulent transactionsWang et al. (2015). Therefore, by analyzing the patterns of the data, a combination of data mining techniques and machine learning can be utilized to determine if transactions are fraudulent or real.



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Online fraud exposes users to the possibility of their data being compromised, as well as the inconvenience of having to report the fraud, block their payment method, and other things. When businesses are involved, it causes some issues; occasionally, they must issue refunds in order to keep customers. 
· Therefore, it is crucial that both consumers and businesses are aware of these internet scams. A model to determine if an online payment is fraudulent or not is put forth in this study. To determine if a certain Online payment is fraudulent or not, some features like the type of payment, the recipient’s identity, etc. would be taken into account.
.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· The decision tree classifier in your project has certain drawbacks. It is prone to overfitting, especially when the tree is deep, which captures noise and leads to poor generalization. Decision trees are sensitive to small variations in the training data, resulting in different tree structures with slight changes. 
· They can be biased toward features with more levels, lack global optimality, and struggle with imbalanced datasets. While decision trees offer simplicity and interpretability for shallow trees, deep trees are complex and challenging to interpret.
·  In addition However they may not capture complex relationships as effectively as more advanced models such as neural networks. Consideration of these limitations is essential, and alternative algorithms such as random forests, gradient boosting, or neural networks might be explored based on the specific characteristics of the data and the project's objectives.



2.2. PROPOSED SYSTEM
· The provided code implements an interactive fraud detection application using a pre-trained random forest classifier. The model is loaded from the .sav file, and an IPython widget-based user interface is created, which allows users to input transaction details. 
· These details include account age, number of items, local time, payment method, and payment method age. Upon clicking the "Check Fraud" button, the code processes the user-entered data through the Random Forest model and displays the prediction in the output area, indicating whether the transaction is classified as "Fraud" or "Not Fraud.“
·  This application provides a convenient and intuitive means for users to leverage machine learning for fraud detection in real-time scenarios.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Numerous research are being conducted using the data in a way that protects privacy. One of the experiments was carried out using blockchain technology and machine learning techniques, according to Kalbande et al..
·  The usage of block chain technology, however, can be helpful in protecting the privacy of the data, but we cannot ignore the fact that it is a decentralized solution and has some drawbacks along with it, such as scalability issues and high energy consumption. 
· A supervised machine learning strategy utilizing block chain technology was developed by Thennakoon et al.. Ethereum was employed by the author to implement block chain technology. 300,000 accounts were used in the study, and the outcomes were compared with a number of machine learning techniques. 




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
· Data Handling and Analysis
· Machine Learning Models
· Data Preprocessing
· Feature Engineering
· Model Evaluation and Validation


Data Handling and Analysis
· Pandas: Essential for data manipulation and preprocessing. Helps in loading, cleaning, and transforming data before feeding it into machine learning models.
· NumPy: Provides support for mathematical operations and array processing, which are crucial for handling numerical data.

Machine Learning Models:

· Scikit-learn (sklearn): Offers a wide range of machine learning algorithms and tools for classification, including fraud detection models.Ensemble 
· Methods: RandomForestClassifier, GradientBoostingClassifier, etc., for combining multiple models to improve accuracy.
· Support Vector Machines (SVM) or Logistic Regression: Effective for binary classification tasks.
· Neural Networks: Libraries like TensorFlow or PyTorch for deep learning models if you have large datasets and complex patterns to learn.

Data Preprocessing:
· Scikit-learn (sklearn): Provides preprocessing techniques such as scaling, normalization, handling missing values, and feature selection.
· Imbalanced-Learn (imblearn): Specifically for handling imbalanced datasets, common in fraud detection where fraudulent transactions are rare compared to legitimate ones.
· 

Feature Engineering:

Scikit-learn (sklearn): Offers methods for feature selection and transformation, such as PCA (Principal Component Analysis) or LDA (Linear Discriminant Analysis).
Feature-Engine: A library for feature engineering tasks like handling categorical variables, discretization, or creating new features based on domain knowledge.
Model Evaluation and Validation:
· Scikit-learn (sklearn): Provides tools for evaluating model performance with metrics like accuracy, precision, recall, F1-score, ROC-AUC curve, etc.
· Cross-validation: Techniques to validate model robustness and generalize performance across different datasets or splits.




















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

· In conclusion, the outlined methodology provides a structured approach for building and deploying a machine learning model for online fraud detection. By following these steps, organizations can effectively leverage data-driven techniques to mitigate the risks associated with fraudulent online transactions. 
· [bookmark: _GoBack]Through the collection and preprocessing of relevant data coupled with the application of suitable machine learning algorithms, organizations can develop models capable of distinguishing between normal and fraudulent patterns. Rigorous training, testing, and validation processes ensure the accuracy and reliability of the model before deployment into real-world environments. 
· Once deployed, the model becomes an integral component of the online fraud detection system, continuously analyzing transactions in real time to identify suspicious activities. Its effectiveness hinges on ongoing monitoring and periodic updates to adapt to evolving fraud tactics and maintain optimal performance. 
· Ultimately, the adoption of machine learning for fraud detection not only enhances security but also contributes to the overall trust and integrity of online transactions, safeguarding both businesses and consumers against financial losses and reputational damage. 






