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Presenting a scientifically rigorous methodology for bridging the gap between high-dimensional machine
learning and regulatory-compliant actuarial modeling in the context of non-stationary climate risks.

1. The Problem: 2. The Hybrid AGLM Framework: Two-Stage Architecture
The Regulatory ‘Modeling Squeeze’
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GBDT Feature Discovery Penalized GLM Deployment
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Accelerating climate volatility from The Modeling Squeeze Cost-Based Pricing Mandates
wildfires and severe storing means An XGBoost ensemble identifies Discovered features are transformed
historical loss distributions no longer non-linear signals and interactions via natural cubic splines and
reliably predict future experience, (e.g., Slope x NDVI) from high- constrained into an Elastic Net GLM for
threatening insurer solvency. dimensional environmental data. interpretable, auditable rate filings.
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3. Open-Source Data Architecture

Two-Stage Architecture
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An XGBoost ensemble identifies
non-linear signals and interactions Discovered features are transformed
S (e.g., Slope x NDVI) from high- via natural cubic splines and i
dimensional environmental data.  constrained into an Elastic Net GLM for
interpretable, auditable rate filings.
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The interpretable AGLM framework 4 -
retained over 90% of the GIni lift of the The model successfully segmented risk
‘black box’ GBDT discovery model within a single community, identifying

destruction rates from 24.9% (lowest
decile) to 97.6% (highest decile).

Critical Interaction Discovery Destruction Rate by Distance to FIRMS Detection

The GBDT Identified that Distance Band | Structures | Destruction Rate
vegetation density (NDVI) is mest 0-100 m 6,436 89.0%
Vegetation: NASA FIRMS & Landsat R?shardous Wh%n combined with 500 m-1km 199 34.2%
Near-roal-time the detection (FIRMS) felgtus;'érlézt';gre‘d;]ncs;%izscergsbs; 1-2km 189 16.5%
combined with NDVI vegetation density manual modeling >5km 25 0.0%
(Landsat) replaces broad geographic proxies v -
with property-level fuel load assessment. ~ =
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Elimination of ‘Proxy 228% Markup on Mitigating Adverse
Atmospheric: NOAA Storm Events Discrimination’ Low-Risk Properties Selection
Historical and trailing-window data on hail Moving from territorial proxiesto  Territorial models were found to  Precision pricing prevents ‘adverse
frequency and tornado proximity capture property-level physics reduces the  overcharge the lowest-risk decile  selection spitals’ by ensuring low-
shifting geographic trends in convective unfair pricing of resiliont hemes by 228% relative to their uctuurially risk policyholders are charged fuirly
storm intensity. located in ‘high-risk’ zoncs. tan, property-specific risk. and retained in the insurance pool.
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