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Advancing Responsible AI

Risk Management and Governance , An Actuarial Perspective
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AG

× Chair WG Artificial Intelligence | member Kwaliteitszorg

AAE

× Chair Risk Management | Vice-chair AI & DS WG

IAA

× Chair Adoption Framework WS, AI TF | member Professionalism

× Senior Reinsurance Actuary

Focused on

× Data, Change & Innovation

× Risk Transfer solutions

× Catastrophe modelling
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Evolution of AI

Human mimicking actions and intelligence

Generative AI

2014

Deep learning 1970

Classic AI 1960

General AI 1950

Machine Learning techniques: supervised, unsupervised

Risk assessment, predictive analytics

Complex neural networks: semi -supervised, reinforced

Natural language processing tasks

Transformer based deep neural networks

Video, Image, Text and Speech recognition
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Concepts: NN

Biological neural networks

Node weight, signal strength

Weights are adjusted

DNL: 2x layers 

Training: risk reduction, backpropagation



Career

Study

Social

AA

MH

Source: Youtube - Gradient descent, how neural networks learn | DL2

https://www.youtube.com/watch?v=IHZwWFHWa-w&t=133s
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Concepts: RAG

Enhances the accuracy and reliability of 
generative AI models with facts fetched from 
external sources.

Fills the gap on how LLMs work ï based on 
parametrization such as words, words used for 
sentences etc.  

It helps dive deeper into a topic ï using external 
resources. 

https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation

https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
https://docs.databricks.com/aws/en/generative-ai/retrieval-augmented-generation
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Trends
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Vibe coding, context rot
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AI browsers
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Agentic AI

Agents operate with a high -degree 
of autonomy

Perceives, Reasons, Plans, Acts 
and Reflects

Explainability : using right methods 
is crucial

Data quality, Monitoring and life -
cycle management
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Advancements in explainability

Characterizing the Emergent Disregard for Truth in Large Language Models

https://sakana.ai/ctm/

https://machine-bullshit.github.io/
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AI stack war

Nvidia (TSMC) challanged by Google, Amazon

Edge AI 

Process data locally, AMD, Intel, Apple growing

Sovereign AI

Governments invest billions in AI
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Wooclap
Which statement seems most reasonable to you about the future of actuaries?

By 2030, actuaries will spend more time assuring AI outputs ðthrough testing, documentation, and 
governance ðthan building models themselves .

Future actuaries will help set up and validate IT architectures that host third -party AI tools, acting as 
compliance and assurance specialists .

Actuaries will continue to rely on well -established traditional models , focusing on alignment with 
regulatory requirements.

Actuaries will move into data science ïoriented roles , mastering AI code generators and developing and 
deploying models  needed by the business.
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Regulation
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A global perspective
European Union

ÅRecital 12 of the acts: definition 

should align internationally

ÅLegislation

ÅLegal certainty

ÅComprehensive glossary

ÅHuman-centric approach

United States

ÅInnovation, decentralized approach

ÅDefinition from óNational Artificial 

Intelligence Initiative Act of 2020ô 

ÅNot yet approved, relying on sector 

specific guidelines from various 

agencies such as NAIC

China

ÅComplex definition, tailored to (security) 

specific applications

ÅAdministrative provisions and measures 

on algorithm recommendation, deep 

synthesis and management of Gen AI 

services

ÅProviding broad definitions on algorithm, 

data security and deep synthesis

Definition AI Act (OECD based):

òMachine-based system that is 

designed to operate with varying 

levels of autonomy and that may 

exhibit adaptiveness after 

deployment , and that, for explicit or 

implicit objectives, infers, from the 

input it receives, how to generate 

outputs such as predictions, content, 

recommendations, or decisions that 

can influence physical or virtual 

environmentsò
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European Unionôs AI Act

Final agreement on 13th of March 2024 agreement 

Å Safeguards human oversight

Å An iterative risk -management process

Å Risk classification of AI systems

European AI Office ï the center of AI expertise across the Union:

Å AI Board

Å Scientific Panel

Å Advisory Forum

Penalties up to :

Å Non-compliance: 7% of  annual turnover or 35 mln. EUR

Å Violations: 3% of annual turnover or 15 mln. EUR

Å Misleading information:  1% of annual turnover or 7,5 mln. EUR

Operators : Provider , Distributor, Importer, Deployer
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Actuarial relevance: a classification challenge

AI model or AI System?

.

9/Ωǎ ƎǳƛŘŜƭƛƴŜǎΥ ǎȅǎǘŜƳǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ŀŎǘ

ÅClassical heuristics ς experience-based methods

ÅMathematical optimisation ς linear or logistic regression methods

ÅPrediction systems ς basic statistical learning rule, light financial 
forecasting, benchmarking

ÅData processing systems ς explicit instructions or operations

Low/Med Risk

High-Risk

Fundamental Rights 
Assessment
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European Unionôs AI Act

LinkLinkLink

https://actuary.eu/wp-content/uploads/2025/02/AI-GUIDELINES-PRESS-RELEASE_FINAL.pdf
https://www.eiopa.europa.eu/document/download/b53a3b92-08cc-4079-a4f7-606cf309a34a_en?filename=Factsheet-on-the-regulatory-framework-applicable-to-AI-systems-in-the-insurance-sector-july-2024.pdf
https://actuary.eu/wp-content/uploads/2025/03/AAE-Discussion-Paper-Navigating-Europes-AI-Act.pdf
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Managing operation practices

DevOps

Å Traditional software

ÅMajority of actuarial 
models in production

ÅAutomating delivery 
pipeline

MLOps

Å Extending to ML 
lifecycle -> DevOps

Å Focus on data, model 
development, 
deployment, 
maintenance

Å End- to -end

LLMOps

Å Effective 
management of LLMs

Å Fine- tuning, 
inference 
performance, prompt 
engineering,

Å Hallucination and 
bias 

Ex: CRISP concept
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Continuous monitoring
Å Management

Å Quality

Å Completeness

Å Accuracy

Å Security

Å Synthetic assumptions

Å Assumptions

Å Parameters

Å Bias and drift

Å Model scorecards 

Å Fitting

Å Test vs Training

Å Scalability

Å Reporting

Å Robustness and Security

Å XAI and Transparency

Å Business alignment
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Data: opportunities

Data lifecycle

Importance of lifecycle stages: Capture ï Integration ï Preprocessing - Enrichment

Data enrichment: adding value to existing data, by using alternative data sources.

Risks : Pre-amplifying existing biases, ethical considerations ï adding irrelevant data sources to a model

Customer segmentation      Telematics / Climate risk

Managing risks : building guardrails ( examples from Microsoft AI Services, Nvidia NeMo ) + explainability 

Chainlink: decentralized Oracle network, integrating 

real-world data into insurance processes

Active learning: humans interacting with algorithms 

where data classification is not present 

Zero-shot learning: classifies text into labels and features that a model did not have ï without training
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Model development

Methodology, use and ethics 

Examples: CANN, DL, LightGBM, Random Forest

Model risk

Hidden proxies

Error

Diversity

Bias

Example of a prediction algorithm

The output of a US healthcare prediction algorithm (Optum) 

showed racial bias, when using past healthcare spend to predict 

future health requirements.  

Black patients that as a result were meant to have same health 

needs as white people, proved to be actually sicker.

Because of their lower spending on health care, they received 

half the amount of care compared to white people.

Risks : false correlations, incomplete individual characteristics, 

irrelevant proxies for data etc. 

https://magazine.publichealth.jhu.edu/2023/rooting-out-ais-biases
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A practical example
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Practical example: Achmea

Å Medical Acceptability Scoring Heuristic Algorithm

Å Term life insurance applications ï increased acceptance from 40% to 65% 

Å Risk assessment, premature mortality ï higher premium or rejection 

Å Dynamic data collection, output in form of a score

Model testing can include: Accuracy ï Fairness ï Explainability or Robustness

Validation is not the same as Testing!
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Practical example: Achmea

Model components: NLP, Term Matrix, simple decision tree

Dealing with Accuracy

Å k- fold cross validation : split data into k subsets, training on k -1, validating 
on the remaining subset (ground truth labels)

Å Precision and recall : measure positive instances, and false negatives

Å F1-score : a harmonic mean of precision and recall 

Å Mean absolute error and Mean squared error ï average prediction error

Actuarial considerations: 

Choose relevant  fit for purpose data: historical data, internal or external 

Ensure the dataset is large enough, having right partitioning . 

https://scikit-learn.org/
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Practical example: Achmea

Bias testing

Algorithm bias

Neural networks | xgBoost | LightGBM

Sample bias

Training set | modifying characteristics

Feature bias

Ex: Alternative BMI | Data specific issues

Explainability

Model drift

Label and covariate drift, periodical re-training on new data 
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Practical example: Achmea
Å As of 2019 discussions started with local regulators (DNB, AFM) and HLEG

Å Subject to questions posed by EC ï ALTAI, and the adopted ethical framework from Association of Dutch Insurers and 

Unesco (following the 7 principles required) 

Å Policies include 

Å Yearly and weekly quality controls on data and samples

Å Medical model validations, ethical impact assessments performed by medical advisors through dashboards 

Å Model risk assessment, model design documentation etc., aligning companyôs model governance policies

Å Privacy impact assessment, IT-related reports, GDRP etc. 

Å Alignment with the IT environments, chosen programming languages and reporting standards
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Global initiatives
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Engagement and 
Foundations

Ågenerate interest

Åget actuaries started

Åengage and build community

Å"101-level"

Research and 
Advancement

Åscan / organize "201" content

Ådevelop reseach and educate

Åadvance the AI-enabled 
actuary

Case Studies and Tools

Åcompile and structure cases 
studies, examples, and tools 
for other workstreams

Adoption Framework

Åfocus on adoption, 
incorporating best practices, 
professionalism, governance, 
ethics, and practicality

AI Task Force: 2025 -2026

From our Statement of Intent:

1. Advance the competency of the profession

2. Promote the role of the actuary  

3. Prepare the IAA, as the global voice of the profession

https://www.actuaries.org/IAA/Documents/CMTE_EXEC/AI%20Task%20Force/SoI_on_Artificial%20_Intelligence_Council_approved_8March2024.pdf
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AI Task Force: Adoption Framework
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https://github.com/IAA-AITF

AI Tools for Actuaries

Three public repositories to sort contributions:

1. Actuarial AI Case Studies (contains 2024)

2. AI Tools for Actuaries

3. Actuarial AI Resources

Standardization:

1. Markdown templates for Python and R

2. Contribution guidelines

Private repo also exists for development.

AI Task Force: Case Studies


