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Executive Summary

Catastrophe risk modeling is one of the most complex and critical functions in insurance and reinsurance. Traditional models
are slow to update, computationally heavy, and struggle to incorporate real-time climate, geopolitical, and exposure data.

The Catastrophe Risk Modeling Agent Crew is a sovereign Enterprise multi-agent system that continuously ingests new
data, runs stochastic simulations, assesses probable maximum loss (PML), aggregates risk across portfolios, and delivers
dynamic risk insights and underwriting recommendations.

Hosted on the Singularity Agentic Platform in Swiss data centers, this Enterprise Agent Crew provides insurers and
reinsurers with faster, more accurate, and continually updated NatCat modeling — all while maintaining full DSG/GDPR and
EU AI Act compliance.

Key Outcomes

●

●

●

●

●

50–75% faster risk model updates and scenario analysis

Significantly improved accuracy through continuous learning and multi-source data

Better portfolio optimization and reinsurance placement decisions

Enhanced underwriting discipline and pricing precision

ROI of 171–192% with payback typically in 5–9 months

1. The Challenge: Static and Slow Catastrophe Risk Modeling

(Re)insurers face growing difficulties with:

●

●

●

●

●

●

Increasing frequency and severity of climate-driven catastrophes

Legacy models that are updated only quarterly or annually

Massive computational requirements for high-resolution stochastic simulations

Difficulty integrating real-time exposure, climate, and geopolitical data

Limited transparency and auditability of black-box vendor models

Pressure to provide rapid pre- and post-event risk assessments

These limitations lead to suboptimal capital allocation, pricing inaccuracies, and increased exposure to model risk.
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2. The Solution: Multi-Agent Catastrophe Risk Modeling Crew

The Singularity Catastrophe Risk Modeling Agent Crew is an autonomous, collaborative team of specialized agents that
work together 24/7 inside your dedicated Swiss tenant.

The Crew continuously monitors new data, updates risk views, runs simulations, and produces actionable insights for
underwriting, pricing, and portfolio management.

Core Capabilities

●

●

●

●

●

●

Real-time ingestion of exposure, hazard, and climate data

Multi-agent stochastic modeling and scenario generation

Dynamic aggregation of risk across lines of business and geographies

Automated what-if analysis and reinsurance optimization

Clear explainability and audit trails for every output

Human-in-the-loop review for major portfolio decisions

3. How the Agent Crew Works (Technical Blueprint)

Enterprise Agent Architecture on Singularity Platform

1. Data & Perception Layer (n8n + Qdrant)

○ Continuous integration of internal exposure data, external hazard feeds, climate models, and satellite/ IoT
sources.

1. Multi-Agent Orchestration Layer (LangGraph + CrewAI)

○ Specialized agents: Hazard Agent, Exposure Agent, Simulation Agent, Aggregation Agent, Insight Agent.

1. Modeling & Computation Layer (Ollama + GPU acceleration)

○ High-resolution stochastic simulations with local LLMs for scenario interpretation.

1. Governance & Delivery Layer (LangSmith)

○ Full traceability, version control, and regulatory-ready reporting.

Deployment Tier: Enterprise — dedicated multi-GPU resources, highest isolation, and unlimited agents required for compute-
intensive catastrophe modeling.

4. Key Agent Crew Workflows



5. Proven Business Outcomes

Typical Results

●

●

●

●

●

Model update frequency: from quarterly to near real-time

Underwriting accuracy and consistency significantly improved

Reinsurance purchasing efficiency gains of 15–30%

Reduced model risk and better capital allocation

Stronger regulatory and rating agency confidence

ROI Example (mid-to-large insurer/reinsurer):

●

●

Monthly Enterprise Tenant: CHF 8,900

Projected annual benefit: CHF 1.8M–5M+ → ROI 171–192%

6. Why Deploy on the Singularity Agentic Platform

●

●

●

●

●

100% Swiss Sovereign: Exoscale SKS infrastructure — full data residency and confidentiality

Enterprise Tier: Dedicated GPU nodepool for heavy computational workloads

Multi-Agent Native: Built for complex collaborative agent crews

EU AI Act & Regulatory Ready: High-risk system safeguards included

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

Enterprise Tier

●

●

CHF 8,900 monthly base fee

Unlimited agents + 2–4 dedicated GPUs

7. Implementation Roadmap

●

●

●

●

Phase 1 (Week 1–4): Data source integration, baseline model setup, and exposure data ingestion using Dify

Phase 2 (Week 5–9): Development of multi-agent LangGraph/CrewAI workflows and simulation logic

Phase 3 (Week 10–14): Parallel testing against existing models, validation of outputs, and calibration

Phase 4 (Week 15–18): Full production deployment, integration into underwriting and portfolio systems, and continuous
learning activation

Workflow Agent Crew Action Business Impact

New Event / Climate Update Real-time hazard ingestion + model
recalibration Immediate portfolio risk view

Portfolio Roll-up Multi-peril aggregation and correlation
analysis Accurate group-level PML / AAL

Underwriting Decision Support Per-risk and per-policy loss cost simulation Improved pricing accuracy

Reinsurance Optimization Scenario-based structure comparison Better placement and cost efficiency

Post-Event Loss Estimation Rapid ground-up and industry loss modeling Faster claims reserving and reporting
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8. Compliance & Security Framework

●

●

●

●

●

Full DSG/GDPR and EU AI Act high-risk compliance

Transparent, explainable modeling with detailed audit trails

Configurable human oversight for material risk decisions

Kyverno policies, strict RBAC, and network isolation

All data processing and storage exclusively in Swiss data centers

Conclusion

The Catastrophe Risk Modeling Agent Crew represents a fundamental leap forward in how (re)insurers understand and
manage NatCat exposure.

This sovereign Enterprise multi-agent system delivers faster, more accurate, and continually updated risk intelligence —
enabling better underwriting, optimized reinsurance strategies, and stronger resilience in an era of increasing climate volatility.
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