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	📋 Executive Summary
This project connects Microsoft Power BI Desktop directly to a MySQL fraud detection database to build an interactive, three-page monitoring dashboard. Using DAX measures, conditional formatting, and SQL views as data sources, the dashboard enables financial institutions to monitor transaction risk, detect suspicious activity, and track customer risk profiles, all in real time through a single interactive interface.




	
	SECTION 01
PROJECT OVERVIEW
Business context, objectives and technical setup



	📌 Business Context

	Financial institutions need real-time visibility into transaction activity to detect fraud early. Without structured monitoring tools, suspicious patterns, high-value transfers, rapid transaction sequences, and high-risk customer activity can go undetected until significant losses occur. This project demonstrates how Power BI can be connected directly to a MySQL database to deliver an interactive, real-time fraud monitoring solution.



	🎯 Project Objectives

	1. Visualize fraud risk indicators directly from MySQL database data
1. Build interactive KPI monitoring cards across 3 dashboard pages
1. Apply DAX measures for dynamic metric calculation and aggregation
1. Use conditional formatting to highlight risk levels automatically
1. Deliver a portfolio-ready Power BI dashboard with professional styling



	
	SECTION 02
TECHNICAL SETUP
Data connection, model and DAX measures



Data Connection


	Setting
	Value

	Connection Type
	MySQL Database (Import Mode)

	Server
	localhost:3306

	Database
	fraud_detection_system

	Username
	root

	Connector
	MySQL Connector/NET



Tables & Views Loaded


	Object
	Type
	Used In

	transactions
	Table
	Page 1 — Overview

	customers
	Table
	Page 3 — Customer Risk

	accounts
	Table
	Relationship bridge

	vw_suspicious_transactions
	View
	Page 2 — High value table

	vw_rapid_transfers
	View
	Page 2 — Rapid transfers

	vw_high_risk_transactions
	View
	Page 2 — High risk customers

	vw_transaction_hotspots
	View
	Pages 1 & 2 — City charts



Data Model Relationships


	From Table
	From Field
	To Table
	To Field
	Cardinality

	transactions
	sender account
	accounts
	account_id
	Many → One

	accounts
	customer_id
	customers
	customer_id
	Many → One



DAX Measures


	Measure Name
	DAX Formula
	Purpose

	Total Transactions
	COUNTROWS ('fraud_detection_system transactions')
	Count of all transactions

	Total Value
	SUM ('fraud_detection_system transactions'[amount])
	Sum of all transaction amounts

	High Value Transactions
	CALCULATE (COUNTROWS(...), amount > 1000000)
	Transactions above KES 1M

	Value at Risk
	CALCULATE (SUM (...[amount]), amount > 1000000)
	Total KES value of flagged txns

	High Risk Customers
	CALCULATE (COUNTROWS ('...customers'), risk score < 600)
	Customers with score below 600

	Flagged Rate %
	DIVIDE ([High Value Transactions], [Total Transactions]) * 100
	% of transactions flagged




	
	SECTION 03
DASHBOARD PAGES
Three-page interactive monitoring system



	
	Page 1  Fraud Detection Overview
Portfolio-level view of all transaction activity with KPI cards, city analysis and type breakdown
→  4 KPI Cards — Total Transactions (10), Total Value (KES 7.24M), High Value Transactions (2), Value at Risk (KES 2.60M)
→  Transaction Value by City (KES) — horizontal bar chart from vw_transaction_hotspots, sorted by value
→  Transaction Type Breakdown — donut chart showing Transfer (83.1%) vs Withdrawal (16.85%)
→  City Slicer — interactive filter enabling drill-down by geographic location



	
	Page 2  Fraud Risk Signals
Detailed view of all flagged transactions, suspicious accounts and high-risk customer activity
→  High Value Transactions table — from vw_suspicious_transactions, red conditional formatting on Amount (KES)
→  Rapid Transfer Activity table — from vw_rapid_transfers, amber formatting on accounts with 3+ transfers
→  High Risk Customer Transactions — from vw_high_risk_transactions, red dot on risk scores below 600
→  Transaction Hotspots by City — bar chart from vw_transaction_hotspots with data labels



	
	Page 3  Customer Risk Monitoring
Customer-level risk profiling with colour-coded risk score distribution and risk register
→  Customer Risk Score Distribution — horizontal bar chart with 3-tier colour coding (red/amber/teal)
→  High Risk Customers KPI Card — shows count of customers with risk score below 600
→  Customer Risk Register — full customer table with conditional formatting on risk scores



	
	SECTION 04
KEY FINDINGS
Insights surfaced by the dashboard



	Finding
	Detail
	Risk Level

	High-Value Transactions
	2 transactions exceeded KES 1M — Thika (1.5M) & Mombasa (1.1M)
	🔴 High

	Rapid Transfer Activity
	Account 1002 performed 3+ transfers — flagged for investigation
	🟠 Medium

	High-Risk Customer
	Esther Achieng (score 560) transacted KES 1.1M — dual risk flag
	🔴 High

	Geographic Hotspot
	Mombasa leads with KES 2.02M total — highest transaction concentration
	🟠 Monitor

	No Distributed Fraud
	No account exceeded 3 distinct recipients — no ring pattern detected
	🟢 Clear

	Portfolio Overview
	KES 2.60M of KES 7.24M total is at risk — 35.9% exposure rate
	🔴 High



	💡 Portfolio Risk Summary
The dashboard identifies KES 2.60M in flagged transaction value out of a total KES 7.24M portfolio, a 35.9% exposure rate. The combination of high-value transaction detection, rapid transfer monitoring, and risk score profiling creates a multi-layered fraud detection system that financial institutions can use for continuous monitoring.



	
	SECTION 05
DESIGN & METHODOLOGY
Dashboard design decisions and technical approach



	🎨 Design Choices

	1. Dark ink background (#080F14) for professional, high-contrast appearance
1. Teal (#13B5A7) as primary colour — calm, financial, trustworthy tone
1. Red (#D64045) for high-risk signals — immediate visual alert for flagged items
1. Amber (#E8892A) for medium-risk warnings — clear three-tier risk differentiation
1. Rounded card borders and consistent padding across all visuals for a polished look
1. Consistent title formatting — white bold text on dark teal backgrounds throughout



	⚙️  Technical Approach

	1. MySQL Connector/NET installed for direct Power BI to MySQL database connection
1. Import mode selected for reliable offline portfolio demonstration and fast rendering
1. SQL Views used as clean, pre-aggregated data sources — no transformation needed in Power BI
1. DAX measures created for all dynamic KPI calculations across the dashboard
1. Conditional formatting rules applied to automatically flag risk levels with colour coding
1. Format Painter used to copy consistent visual styling across all cards and charts



	
	Conclusion
This Power BI dashboard demonstrates how business intelligence tools can be connected directly to relational databases to deliver real-time fraud monitoring capabilities. By combining MySQL views, DAX measures, and interactive visualizations, the three-page dashboard provides a complete fraud detection and risk monitoring solution from portfolio-level KPIs through to individual customer risk profiles. The project illustrates the practical application of Power BI in financial services data analytics and risk management.
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