1. Introduction

i. Brief Overview

This project proposes a comprehensive, multi-stage fraud detection system designed to
address fraudulent activities across banking transactions, mobile applications, and e-
commerce platforms. Unlike traditional single-step solutions, our system operates at three
distinct prevention stages:

1. Instantaneous Detection :- Occurs at the point of user interaction, before a transaction
is initiated, using lightweight machine learning models for quick anomaly detection.

2. Pre-Approval Detection :- Conducted during the bank’s verification process, combining
machine learning-based pattern recognition (e.g., Graph Neural Networks) and non-ML
graph algorithms with Explainable Al integrated with Database interactivity to detect
hidden fraud networks while ensuring transparency.

3. Post-Event Trend Analysis :- Performed after multiple incidents to uncover long-term
fraud patterns, demographic targeting, geographic hotspots, and emerging scam strategies.

Additionally, the system incorporates E-commerce Fraud Detection, including fake product

identification, bot-generated review detection, and seller/product backtracking to identify
organized scams.

ii. Need or Motivation

Fraudsters are increasingly exploiting the speed and convenience of digital transactions,
evolving their methods faster than traditional detection systems can adapt. Current
solutions often:-

- Operate in isolation, detecting fraud only at a single stage.

- Have high false-positive rates, frustrating legitimate users.

- Lack integration between banking, user interaction, and marketplace fraud data.

A multi-stage, cross-intelligence fraud detection system will bridge these gaps, delivering

real-time prevention, stage-level verification, and strategic long-term analysis for proactive
defense.

iii. Relevance in the Current Scenario

In the modern digital economy, cashless transactions, instant payments, and online
marketplaces dominate, making security critical. This project addresses the urgent need for:
- Real-time fraud blocking before a transaction occurs.

- Intelligent pre-approval verification at the bank level.



- Strategic trend analysis to predict and prevent future fraud.
- Unified detection across financial and e-commerce environments.

2. Problem Statement

i. Clear Articulation of the Problem

Existing fraud detection systems:

- Struggle to adapt quickly to new fraud methods.

- Have high false positives, leading to unnecessary transaction rejections.

- Lack integrated workflows that link real-time detection with long-term intelligence.
- Fail to detect coordinated fraud rings across banking and e-commerce domains.

ii. Existing Issues in Current Systems

- Limited ability to perform large-scale real-time analysis.

- Over-reliance on static, rule-based detection methods.

- No synergy between instantaneous, pre-approval, and post-event stages.

- Minimal capacity for fake review detection or seller backtracking in e-commerce.

3. Objectives

- Develop a multi-stage fraud detection system operating at three levels:

- Instantaneous Detection - User-level, before transaction initiation.

- Pre-Approval Detection — Bank-level, combining ML and graph algorithms.

- Post-Event Trend Analysis — Long-term fraud pattern and demographic analysis.
- Integrate machine learning and non-ML graph algorithms within the pre-approval stage,
supported by Explainable Al integrated with Database interactivity for transparent
decision-making.
- Enable cross-stage intelligence sharing, allowing insights from long-term analysis to refine
instant and pre-approval checks.
- Implement e-commerce fraud detection capabilities, including fake product verification,
sentiment-based review analysis, detection of bot-generated reviews, and seller/product
backtracking.
- Reduce false positives by combining Al predictions with interpretability techniques to
maintain user trust.
- Ensure adaptability to evolving fraud patterns through continuous learning and dynamic
rule updates.



4. Software and Hardware Requirements

Component Specification
Languages Java, Python, C(custom library DeepLatch

with added jax library in python)

Frameworks Jakarta EE Webservlets with Quarklets,
Spring Boot, Pytorch, Jax custom deep
learning library Deeplatch, Flask

Database MySQL / MariaDB
0S Windows 11, Linux
Hardware Intel i5(g7,u,hx,core ultra h), 8GB-16gb

RAM, 256GB SSD+, Nvidia rtx 500 4gb and
rtx 3050 6gb

5. Methodology / Proposed System

Stage 1 - Instantaneous Detection
- Active /passive monitoring during user interaction.

- Quick ML model checks for anomalies before transaction initiation.

Stage 2 - Pre-Approval Detection
- Machine Learning Analysis: Use Graph Neural Networks to detect relational and

transactional fraud patterns.

- Graph-Based Analytical Methods: Apply non-ML graph algorithms to uncover hidden fraud
networks.

- Explainable Al Integrated with Database Interactivity: Provide human-readable reasoning
for flagged transactions.

Stage 3 - Post-Event Trend Analysis
- Aggregate and analyze fraud data over time.

- Identify scam hotspots, target demographics, and recurring fraud patterns.
- Predict emerging fraud tactics for proactive prevention.

E-commerce Fraud Detection Module

- Verify legitimacy of products and sellers.

- Analyze customer reviews for bot or purchased review patterns.
- Backtrack suspicious sellers to identify larger fraud networks.

Cross-Stage Intelligence Sharing



- Use Stage 3 insights to enhance detection in Stages 1 and 2.
- Feedback loops to continuously improve model accuracy and adaptability.

System architecture or workflow diagram.
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6. Expected Outcomes

Deliverables:

- Fully functional multi-stage fraud detection software .

- Real-time fraud blocking and alerting system.

- Trend analysis dashboard for investigators.

- E-commerce fraud detection module with review authenticity checks.

Benefits:
- Reduced financial losses.
- Improved fraud prevention accuracy.



- Increased trust in banking and e-commerce systems.

- Proactive defense against emerging fraud patterns.

7. Work Plan & Timeline

Phase

Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

Phase 7

Task

Literature Review & Data
Collection

Data Preprocessing &
Feature Engineering

Instantaneous Detection
Implementation

Pre-Approval ML & Graph
Analysis

Post-Event Trend Analysis
& E-commerce Module

Testing & Debugging

Documentation & Final
Presentation

Duration

Week 1-4

Week 4-8

Week 8-12

Week 12-16

Week 16-20

Week 20-24

Week 24-28



	1. Introduction
	i. Brief Overview
	ii. Need or Motivation
	iii. Relevance in the Current Scenario

	2. Problem Statement
	i. Clear Articulation of the Problem
	ii. Existing Issues in Current Systems

	3. Objectives
	4. Software and Hardware Requirements
	5. Methodology / Proposed System
	6. Expected Outcomes
	7. Work Plan & Timeline

