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Executive Summary

E-commerce fraud losses continue to rise rapidly, with sophisticated attacks (account takeover, card-not-present, friendly
fraud, etc.) bypassing traditional rule-based systems and causing significant revenue leakage and chargeback costs.

The Real-Time E-Commerce Fraud Detection Framework is a sovereign Enterprise Agent that continuously analyzes
transactions, user behavior, and contextual signals using multi-agent reasoning to detect and prevent fraud in milliseconds —
while maintaining full explainability and minimal false positives.

Hosted on the Singularity Agentic Platform in Swiss data centers, this Enterprise Agent delivers superior fraud prevention
with complete data sovereignty, DSG/GDPR compliance, and EU Al Act readiness.

Key Outcomes

® 60-85% reduction in fraud losses

® 40-70% lower false positive rates compared to legacy systems
e Real-time decisioning with sub-second latency

e Significant reduction in manual review workload

e ROI of 171-192% with payback typically in 3—6 months

1. The Challenge: Rising Sophisticated E-Commerce Fraud

Retail and e-commerce platforms face escalating threats:

e Rapidly evolving fraud tactics (Al-generated attacks, synthetic identities, mule accounts)

® High transaction volumes requiring instant decisions

e Poor integration between fraud tools, payment gateways, and customer data

e High false positives leading to abandoned checkouts and lost sales

e Strict regulatory requirements for transparent and non-discriminatory decisions (EU Al Act)

e Data residency and privacy obligations for customer and payment information

Traditional rule-based or third-party cloud fraud tools often fall short in accuracy, speed, and compliance.


http://www.singularityio.ch/

2. The Solution: Real-Time Multi-Agent Fraud Detection Agent
The Singularity E-Commerce Fraud Prevention Agent is an intelligent Enterprise multi-agent system that operates
continuously inside your dedicated Swiss tenant. It combines behavioral analysis, device intelligence, transaction patterns, and

contextual signals to make accurate, explainable decisions in real time.

Core Capabilities

e Real-time multi-signal analysis (transaction, user behavior, device fingerprint, session context)

e Collaborative multi-agent reasoning (Risk Assessor, Behavior Analyst, Pattern Detector, Decision Guardian)
e Dynamic risk scoring with adaptive thresholds

e Automated blocking, step-up authentication, or manual review routing

e Post-transaction learning and model improvement

e Full audit trail and regulator-ready explainability

3. How the Agent Works (Technical Blueprint)

Enterprise Agent Architecture on Singularity Platform

1. Perception Layer (n8n + Qdrant)
o Real-time ingestion from checkout, payment gateway, CRM, and device/session data.
1. Multi-Agent Reasoning Layer (LangGraph)
o Parallel specialized agents evaluating different risk dimensions simultaneously.
1. Decision & Action Layer (OpenClaw)
o Instant approve/decline/step-up with rich decision explanations.
1. Governance Layer (LangSmith)
o Complete traceability, confidence scoring, and continuous learning.

Deployment Tier: Enterprise — dedicated GPUs, highest isolation, and strict governance required for high-volume financial
decisions.

4. Key Fraud Detection Capabilities

Fraud Type Agent Detection Method Outcome
1 Account Takeover Behavioral + device anomaly analysis Immediate session block + alert
2 Card-Not-Present/ Synthetic Multi-signal velocity & pattern recognition High-accuracy real-time decline

Post-purchase behavior + historical
patterns

4 Bot & Scalper Attacks Session fingerprint + velocity checks Instant CAPTCHA/ block

3 Friendly / Refund Fraud Automated dispute flagging

Continuous learning from new attack

5 Emerging Threat Patterns vectors

Adaptive defense



5. Proven Business Outcomes

Typical Results

e Fraud loss reduction: 60—85%

e False positive rate: 40-70% lower

e Checkout conversion protection through accurate decisions
e Manual review workload significantly reduced

e Stronger customer trust and brand protection
ROI Example (mid-to-large e-commerce retailer):

e Monthly Enterprise Tenant: CHF 8,900
® Projected annual savings (fraud + chargebacks + reviews): CHF 1.2M-4M+ — ROl 171-192%

6. Why Deploy on the Singularity Agentic Platform

e 100% Swiss Sovereign: Exoscale SKS infrastructure — critical for payment and customer data
e Enterprise Tier: Dedicated GPUs for real-time, high-volume inference

e EU Al Act Compliant: High-risk system with transparency and human oversight

e Explainable Decisions: Full auditability for regulators and chargeback disputes

® No Vendor Lock-in: Open-source-first stack with complete control
Enterprise Tier

e CHF 8,900 monthly base fee

e Unlimited agents + dedicated GPU resources

7. Implementation Roadmap

e Phase 1 (Week 1-3): Integrate checkout, payment, and customer data sources and establish baseline rules using Dify
e Phase 2 (Week 4-7): Develop multi-agent LangGraph detection logic and risk models
e Phase 3 (Week 8-11): Shadow-mode / parallel testing with live traffic, tune thresholds, and validate performance

e Phase 4 (Week 12—14): Full production rollout with automated decisions, monitoring, and continuous learning loop

8. Compliance & Security Framework

e Full DSG/GDPR compliance for customer and transaction data

e EU Al Act high-risk system requirements (transparency, human oversight, bias mitigation)
e Comprehensive LangSmith audit trails and explainable decisions

e Kyverno policies, strict RBAC, and network isolation

e All processing and storage exclusively in Swiss data centers



Conclusion

The Real-Time E-Commerce Fraud Detection Framework moves fraud prevention from reactive, rule-based systems to
proactive, intelligent, and highly accurate autonomous protection.

This sovereign Enterprise Agent helps retail and e-commerce businesses dramatically reduce losses, protect customer
experience, and maintain regulatory compliance — all while keeping sensitive transaction data fully sovereign in Switzerland.
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