Catastrophe Modeling and Actuarial Science Basics

Training Course

Professional Development Training Course Outline

Category Insurance Duration 10 Days

Online / On-site

Base Fee $2,200 USD Delivery Mode )
Hybrid

Course Introduction

In an erawhere climate change, natural disasters, and extreme eventsincreasingly disrupt global economies, mastering
catastrophe modeling and the fundamental s of actuarial science is not just essential—it's critical. Training Course on
Catastrophe Modeling and Actuarial Science Basics is designed to empower professionals in risk management,
reinsurance, and financial services with data-driven strategies to assess, quantify, and mitigate catastrophe risks. With
robust actuarial modeling techniques, predictive analytics, and exposure management tools, learners will gain hands-
on insights into understanding complex peril events and applying mathematical models to real-world insurance and
reinsurance problems.

Built for emerging risk analysts, underwriters, actuaries, and financial strategists, this course
emphasizes risk quantification, loss estimation, hazard modeling, and probabilistic simulation.
Participants will engage in structured learning, combining real-world case studies, interactive
sessions, and advanced modeling software applications. Whether you're preparing for a career shift
or advancing your current expertise, this course will provide the comprehensive framework you
need to make data-informed decisions and navigate uncertainties confidently.
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Course Objectives
1. Understand the basics of catastrophe risk modeling and its role in modern insurance.
Explore the impact of climate change on insurance and reinsurance modeling.
Learn to use probabilistic models for natural hazard assessment.
Analyze exposure data and vulnerability functionsin risk modeling.
Apply actuaria principlesto catastrophe risk evaluation.
Integrate GIStoolsin risk accumulation analysis.
Build and interpret loss exceedance curves (LECs) and EP curves.
Conduct scenario-based stress testing for extreme events.
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Utilize stochastic modeling techniques for uncertainty estimation.
Master reinsurance structures and catastrophe bonds.
. Leverage predictive analytics and machine learning in risk models.
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. Evauate economic and insured loss projections for catastrophic events.
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. Develop and present risk mitigation strategies using actuarial tools.

Target Audience
1. Junior to mid-level Actuaries
Underwritersin catastrophe and property insurance
Reinsurance Analysts
Risk Managers and consultants
Data Scientists in the insurance domain
Financial Modelers working on extreme event analysis
Public Sector Analysts managing disaster risk
Graduate Students in actuarial science, finance, or climate analytics
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Course Duration: 10 days
Course Modules

Module 1: Introduction to Catastrophe Modeling

e What is catastrophe modeling?

o Key terminologies. peril, exposure, vulnerability
History and evolution of CAT modeling
Deterministic vs. probabilistic modeling
Overview of industry-standard tools (e.g., RMS, AIR)
Case Study: Hurricane Katrinamodel comparison

Module 2: Hazard and Exposure Modeling

e Understanding hazard data sources
Geographic Information Systems (GIS) in hazard mapping
Exposure data formats and aggregation
Modeling building characteristics and occupancy
Handling incomplete datasets
Case Study: Earthquake risk in San Francisco



Module 3: Vulnerability and Damage Functions

Creating damage curves for different building types
Linking hazards to vulnerabilities

Engineering input in modeling

Insurance policy conditions and payout structure

Regional variationsin vulnerability

Case Study: Typhoon Haiyan residential damage modeling

Module 4: Probabilistic Modeling and Uncertainty

Event set generation and frequency distributions
Probabilistic |oss models

Sources of uncertainty: hazard, vulnerability, exposure
Interpreting stochastic model outputs

Using Monte Carlo simulations

Case Study: Monte Carlo simulation in European floods

Module 5: Loss Estimation and EP Curves

e Key metrics: AAL, PML, TIV
Building EP (Exceedance Probability) curves
Gross vs. net |oss estimation

Insurance vs. economic |oss
Tail risk interpretation
Case Study: Multi-peril loss profile in Australia

Module 6: Reinsurance and Risk Transfer

Layers of reinsurance: quota share, excess of [oss

Aggregate loss modeling

Catastrophe bonds and insurance-linked securities

Basisrisk in cat bonds

Portfolio optimization

Case Study: Reinsurance structure in 2017 Caribbean hurricanes

Module 7: GISand Spatial Analysisin CAT Models
e Useof ArcGIS and QGIS in exposure analysis

Spatial clustering of risk

Risk accumulation zones

Data visualization and dashboards

e Heatmaps and exposure mapping

Case Study: Wildfire risk mapping in California

Module 8: Actuarial Conceptsin Catastrophe Risk

Expected value and variance in risk modeling

Frequency-severity modeling

Discounting future losses

Loss triangles and development factors

Risk premium calculation

Case Study: Pricing catastrophe coverage using actuarial methods

Module 9: Climate Change and Catastr ophe Modeling
o Impact of climate trends on CAT risks



Integration of climate modelsin CAT platforms

e Sea-level rise and coastal risk

Precipitation extremes and modeling shifts

Long-term modeling implications

Case Study: Climate-adjusted flood risk in Southeast Asia

Module 10: Regulatory and Reporting Standards
e Solvency Il and catastrophe modeling requirements
NAIC guidelines for insurers
Risk-based capital (RBC) frameworks
Model validation and documentation
External model audits
Case Study: Solvency Il compliance for UK insurers

Module 11: Predictive Modeling and Al Applications
e Machinelearningin CAT model development
Predictive risk scoring
Model calibration using historical events
Real-time dataand 10T inputs
Deep learning vs. traditional models
Case Study: Al-enhanced hurricane path prediction

Module 12: Financial Planning and Portfolio Management
e CAT model outputsin financial decision-making
Scenario testing for capital adequacy
Diversification of risk portfolios
Catastrophe reserves and loss corridors
Integration into financial reporting
Case Study: Insurer capital optimization using CAT outputs

Module 13: Communication of Risk Results
e Visualizing loss estimates
e Communicating uncertainty to stakeholders
Reporting for boards and regulators
Risk narrativesin client proposals
Data storytelling with dashboards
Case Study: Internal risk communication strategy at areinsurer

Module 14: Real-World Modeling Workshop
e Hands-on with RMSAIR platforms
Importing and cleaning exposure data
Running loss simulations
Exporting reports and interpreting results
Interactive Q& A
Case Study: Regiona catastrophe profile development

Module 15: Capstone Project
e Group project with multi-peril risk scenario
¢ End-to-end modeling from exposure to reinsurance
e Presentation and peer review



o Expert feedback and scoring
o Certificate of completion
e Case Study: Holistic modeling for a Caribbean island economy

Training M ethodology
e Instructor-led virtual training with live Q& A
Hands-on workshops using modeling software (e.g., RMS, AIR)
Real-world case studies integrated into each session
Interactive quizzes and simulation-based assessments
Group project presentation for final certification

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of thistraining, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

¢. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon successful
completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at |east a week before commence of the training, to FINESKILL
TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200

31 Aug 2026 11 Sep 2026 Online $2,200
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Start Date

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date Location

18 Sep 2026 Online
25 Sep 2026 Online
02 Oct 2026 Online
09 Oct 2026 Online

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

$2,200

$2,200

$2,200

$2,200

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/catastrophe-modeling-and-actuarial-science-basics-training-course

