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History and 
Introduction of 

Advanced AI
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LLM

History and Introduction of Advanced AI

Artificial intelligence system (AI system) is a machine-based system that is designed to operate with 
varying levels of autonomy and that can, for explicit or implicit objectives, generate output such as 
predictions, recommendations, or decisions influencing physical or virtual environments (OECD).

AI

Machine 
learning

Deep 
learning

Generative 
AI

AI: development of smart systems that can carry 

out tasks typically requiring human intelligence

Machine learning: subfield of AI, creates 

algorithms that can learn from data and make 

accurate predictions

Deep learning: subfield of ML, applies neural 

nets to learn complex patterns

Generative AI: applies transformer neural nets 

to generate data
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History and Introduction of Advanced AI

AI originated in the late 20th 
century with advances in 
computational intelligence.

1960+

breakthroughs
with
backpropagation
and neural nets.

1980

marked rapid 
progress with deep
learning, AlexNet, and 
transformer models.

2010

Transformer neural
nets open the gates
for GenAI, 
automation of
processes starts to
take a spur

2017

Constrained by computational resources 

Actuaries: mainly rely
on analytical
methods, e.g.: 
• GLM 
• Bornhuetter-

Ferguson

Advances of computing power and data availability

Actuaries: start to
experiment with ML 
techniques

Adoption of NNs and 
GenAI
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The rise of pattern recognition

• Attention Is All You Need introduced 
transformer networks

• Attendance of LLMs

• GenAI is on the rise in business since 
the release of ChatGPT (Nov 2022)

History and Introduction of Advanced AI
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Four Practical 
GenAI Case 

Studies
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GenAI's Transformative Impact on Actuarial Science

Unlock Hidden Value: LLMs transform unstructured text into actionable 
insights

Automated Complex Workflows: RAG systems process lengthy 
documents in minutes vs. hours of manual work

Rich Contextual Understanding: Vision-enabled models (can) outperform 
traditional approaches while providing location and severity details

Scalable Agent Systems: Multi-agent frameworks enable autonomous 
analysis with modular, upgradeable components
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Case Study: Improving Claim Cost Prediction w/ LLM-Features

Improving Claim Cost Prediction with LLM-Extracted Features

Solution

Dataset: 3,000 workers' compensation claims with both tabular and textual data

LLM Approach:

• Extract structured features from claim descriptions using targeted prompts

• Focus on number of body parts injured, main body part, cause of injury

Model Enhancement: Compare baseline gradient boosting vs. enhanced model 
with LLM features

Traditional models ignore valuable unstructured text data in claim descriptions

Setting & Problem
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Case Study: Improving Claim Cost Prediction w/ LLM-Features

Constructing features
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Constructing features

Case Study: Improving Claim Cost Prediction w/ LLM-Features
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Input is claim textual data

Prompt to LLM

Output is three new columns with 
features

LLM features

Write a description of the 
significance of this event

Categorize features

Add LLM features to the feature 
space with traditional numerical 
and categorical features

Predict claim costs 
with GBM

Higher accuracy

More insights into cause of claim 
costs

Results

Case Study: Improving Claim Cost Prediction w/ LLM-Features
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• Improved model performance and predictive LLM features

• Business Value: Enhanced risk assessment and early identification of high-cost 
claims

• Insight: LLMs successfully transform unstructured text into powerful predictive 
features

Process and results

Case Study: Improving Claim Cost Prediction w/ LLM-Features

Textual data 
to prompt

LLM-
features

GBM
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Case Study: GenAI-Driven Market Comparison

Solution

→ GenAI-Powered Automation
Retrieval-Augmented Generation (RAG) and Structured Outputs enable efficient 
extraction and comparison of key data at scale.

→ Cross-Domain Applicability
Solution applies to annual reports, tariff comparisons, etc.

Market comparisons involve extracting and analyzing key data – such as from annual 
reports or insurance tariffs – to uncover strategic insights across competitors.

→ Manual Comparisons Fall Short
Traditional methods are slow, error-prone, and not scalable for diverse, unstructured 
data.

→ Strategic Blind Spots
Inefficient processes delay decision-making and limit competitive insight.

Setting & Problem
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Preprocessing
Convert, clean, and chunk documents; 
encode chunks into embeddings for 
efficient similarity search.

3-Stage RAG Pipeline for
Structured Data Extraction

Case Study: GenAI-Driven Market Comparison

Prompt Augmenting
Enrich user queries with the most 
relevant document chunks identified 
via similarity search.

Response Generation
Generate structured comparisons
across key criteria using an LLM, RAG, 
and Structured Outputs.

1

2

3
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Case Study: GenAI-Driven Market Comparison

Live Demonstration of
GenAI-Driven Market Comparison

Annual Reports of
Generali, Allianz & Zurich
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Case Study: Car Damage Classification w/ Vision-Enabled LLMs

Solution

→ Vision-Enabled LLMs, Fine-Tuning & Structured Outputs
Use GPT-4o fine-tuned on a dataset of thousands of labeled car damage to classify 
images into six predefined damage types.

→ Extraction of Contextual Information
Extend the prompt so the model predicts the damage class and outputs structured 
context (e.g. damage location) for use in claims and actuarial workflows.

Motor insurers receive large volumes of photo-based car damage claims that need 
fast, consistent triage and classification.

→ Traditional CNN models achieve good accuracy on damage type but capture no to 
little contextual information (e.g. damage location, severity, lighting, weather).

→ Actuaries and claims handlers lack structured, machine-readable image outputs to 
support pricing, claims routing, and fraud detection.

Setting & Problem
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Results

Case Study: Car Damage Classification w/ Vision-Enabled LLMs

Finding 1:

→ Non-fine-tuned vision-
enabled LLMs already 
perform well out of the box

→ Fine-tuning boosts 
classification performance

Finding 2:

→ Beyond pure damage classification, vision-
enabled LLMs can also capture rich visual 
context (e.g. damage location).
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Case Study: Multi-Agent System for Autonomous Data Analysis

Solution

→ Multi-Agent Systems
Build a multi-agent system with specialized data-analysis, report-generation, and 
supervisor agents that collaboratively run EDA on any tabular dataset.

→ Let agents call tools (code interpreter, plotting, web search) and exchange 
structured outputs to automatically produce a consistent, well-structured analysis 
report with minimal human intervention.

Actuarial and data teams regularly receive new tabular datasets and need quick, con-
sistent exploratory analysis and reporting without manually writing code each time.

→ Exploratory data analysis and report writing are still largely manual, time-
consuming, and hard to standardize across datasets and teams.

→ Single LLM prompts struggle to reliably handle multi-step workflows (EDA, 
visualization, web lookup, report drafting) in a robust way.

Setting & Problem
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Case Study: Multi-Agent System for Autonomous Data Analysis

ResultsArchitecture

Data Analysis Agent (GPT-4.1): 
EDA, statistics, visualizations

Report Generation Agent (o1): 
Narrative synthesis, web research 
for context

Supervisor Agent (GPT-4.1 mini): 
Workflow coordination

LangGraph as the Orchestration 
Framework
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Further GenAI 
Applications in 
the Insurance 

Industry
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Further GenAI Applications in the Insurance Industry

…

Modernizing Legacy Systems

Use Generative AI to translate, refactor 
legacy code into modern languages and 
frameworks, easing migration.

Claims Processing

Digitize, classify, and automate claims 
documents to speed settlements and 
cut end-to-end operating costs.

Automated Reporting

Use prompt engineering + fine-tuned 
models to automate accurate, consis-
tent regulatory reports (e.g., SFCRs).

Customer Interaction and Support

LLM chatbots with audio/vision 
understand text, voice, handwriting; 
deliver personalized policy help.

Employee Training

Create tailored learning materials and 
LLM chatbots to train actuaries and 
share knowledge.
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Q&A
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Thank you!

Please rate the conference via the survey-link you will receive per email.

Visit our website

www.actuarial-academy.com

for more events.

Follow us on LinkedIn

www.linkedin.com/company/642904

for updates & actuarial fun.
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