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OVERVIEW OF PRESENTATION

AGENDA

Data Science is changing the actuarial operating model. Risk management has to
keep up. We will look at new risks that machine learning brings; real life examples 
and best practice for identifying, managing and reporting on the ‘new model risk’. 
We will explore how decisions could be handled in the context of our professional 
and ethical responsibility. We will conclude with actions teams can take to support 
the risk measurement and risk management of data science.

AGENDA

• Data Science Risk Management: an Introduction

• Professional, wider ethical and regulatory considerations

• Practical examples of new risks and actions to manage these

By: Valerie du Preez & Matthew Byrne
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FIA, Actuary & Change Specialist

As a senior consulting actuary Valerie:

● leads large scale finance & actuarial change 
programmes and;

● enables clients to uncover the potential value and risk 
of embracing modern day data science tools & 
techniques. 

Valerie is also the founder of Actuartech that offers hands-
on training in the application of data science in a business 
context. 

Valerie has played key industry roles to understand the 
value and risk of data science through her involvement in: 

● the IFoA’s task force on ethical guidance for 
practitioners working in data science and;

● the development of the IFoA Data Science Certificate.
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DEFINING

INTRODUCTION:
DATA SCIENCE RISK MANAGEMENT

• New approach relative to traditional approach in the context of actuarial work

• Machine learning, models, AI (in the context of data science), data, model risk

NEW RISKS THAT MACHINE LEARNING BRINGS

• The “black box” problem

• Explainability

• Overconfidence in models

• Ethics

• The novelty of the discipline

• The technical issues 

• Transitioning

• Responsibilities

• Resource requirements
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KEY TAKEAWAYS FROM RECENT BENCHMARKING:

DATA SCIENCE TOOLS, TECHNIQUES & 
EXAMPLES 

• Overview

• Majority of actuarial teams surveyed started to 
use R or Python to some extent despite lack 
of skills in programming languages being 
mentioned as a key limitation and/or barrier

• Some starting to explore with machine 
learning techniques

• Crucial criteria for applying new techniques

• High quality and quantity of internal and 
external data

• Predictability vs interpretability of model 
(fit and interpret models with better predictive 
power)

• Costs vs effort and frequency of use (higher 
benefit-versus-effort outcome)

• Significant improvement expected compared 
to models currently used

• The objective of the data science exercise

• Being able to identify and justify the 
appropriate use cases and necessary order of 
prioritisation.

MARKETING
CUSTOMER 

MANAGEMENT
UNDERWRITING

TECHNICAL 
PRICING

PRICING 
OPTIMISATION

CLAIMS

Customer 
segmentation 
(cross cross-sell 
up-sell, customer 
value)

Feature 
engineering, 
Feature selection, 
geo-demographic 
segmentation 

Retention 
segmentation 
& 
management

Modelling risk, 
pricing, simulated 
impact of pricing 
changes

Competitor price 
analysis, reverse 
engineering, 
portfolio 
monitoring

Fraud 
detection

New 
product/market 
targets

Automated 

Underwriting

Claim 
analytics

Segmented & 
targeted price 
increase, churn & 
new business 
analysis

Web-scraping 
and campaign 
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Automated 
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Diagram 1: Actuartech Synpulse Reacfin Data Science Benchmarking (info@actuartech.com for detail)

mailto:info@actuartech.com
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APPROPRIATE ADOPTION OF DATA SCIENCE TECHNIQUES IN ACTUARIAL TEAMS

DATA SCIENCE TOOLS & TECHNIQUES & 
EXAMPLES

Examples from recent benchmarking of how actuaries could update methods and use emerging technological advances in 
efficient and appropriately risk-controlled way to tackle traditional or non-traditional activities.

Actuaries will be required to sufficiently upskill when choosing, justifying, interpreting, validating and communicating the
decisions and implications of a particular technique, model, tool or system.

Examples of opportunities to implement new tools, techniques and skills across the data science pipeline

Business technical skills Opitimise identifying and solving business problems, with a modern-day toolkit

Specialist data management 
and storage techniques

Storing, accessing and integrating relevant data and model outputs securely and effectively.

Model building, machine 
learning and artificial 
intelligence techniques

Ensuring model is appropriate, and that the model’s output, impact and decisions can be validated, 
interpreted and communicated.

Visualisation and reporting 
skills

Preparing powerful visuals and reports for effective communication with stakeholders.

Modern DevOps solutions Controlled model deployment and maintenance to ensure model is useful in future, and that future teams 
using or taking ownership of the model understands how to maintain it.

Advanced data science risk 
management techniques

Model review, challenge and validation; identification and management of risks related to new techniques, 
and the ability to use data legally and securely. FURTHER DETAIL ON LATER SLIDES

Diagram 2: Actuartech Synpulse Reacfin Data Science Benchmarking (info@actuartech.com for detail)

mailto:info@actuartech.com
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FIA, Head of Actuarial Function

Matthew Byrne is an actuary with over 20 years’ 
experience in Insurance. In his current role as Head of 
Actuarial Function for NFU Mutual, Matthew leads a team 
delivering second line risk assurance across both Life and 
GI areas of the business. 

Matthew has been involved in a large number of actuarial 
profession working parties, including most recently Risk 
Management in a Digital World and the Data Science 
Managing Committee, where he chairs the 
Professionalism, Regulation and Ethics workstream.

Matthew 
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PROFESSIONALISM CONSIDERATIONS

PROFESSIONALISM, REGULATION & ETHICS

• Actuarial Profession Standards
• The Actuaries Code
• TAS
• APSX2

WIDER ETHICAL AND REGULATORY CONSIDERATIONS

• Statutes
• Gender Directive
• GDPR
• EU Artificial Intelligence Act

(draft)

• Regulatory Requirements
• FCA Fair Treatment of 

Customers
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INSIGHTS FROM DISCUSSIONS WITH 
SENIOR INSURANCE RISK MANAGERS 

Actions to get on top of Data 

Science Risks

● Identify weaknesses and make 

improvements

● Data Science implementation 

mindset

● Governance and frameworks

● Collaboration between actuaries 

and data scientists

Maximising the value of Data Science 

appropriately

● Invest in Skills and secure 

collaborative environments to develop 

these skills

● Beneficial to society

● Beneficial to customer and 

organisation

● Business environment modelling

Professional, regulatory or ethical 

challenges faced in Data Science

● Validation

● Stakeholders

● Guidance and regulation

● Ethical challenges

● Systems and processes

Data Science Risks vs traditional model 

risks

● Data risk

● New challenges

● Other professionals & Communication

● Framework and governanceIndustry Themes 

for Appropriate 

Data Science 

Risk 

Management

Diagram 3: Actuartech & Matthew Byrne Roundtable
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BEST PRACTICES FOR IDENTIFYING, MANAGING AND REPORTING ON 
THE ‘NEW MODEL RISK’

REAL LIFE EXAMPLES AND BEST PRACTICES

Considerations in the data science pipeline:
• Suitability or purpose

● How will the solution be helpful to the business in their day to day?
● Are business recommendations and work done in modeling different 

or part of the same thing?
● What impact will the decisions being made from the model have on 

society?

• Regulations, ethics and professionalism
● How were the risk management and ethical code of 

conduct taken into consideration during the 
inspiration, development and feature engineering 
stage?

● What would the ethical considerations be for using 
the model?

● Given the level of accuracy from your predictions, 
what recommendations would you make to use this in 
practice and what would this be used for and what 
are the risks and customer outcome views you’d take 
into consideration to ensure that it’s used properly?

• Performance and predictive power
● What is the expected threshold or accuracy?
● During validation of the fit and performance of a classification 

model, has both precision and recall been considered?
● Has the infrastructure risk given new environments, tools, IT, 

software, languages, storage etc. been considered?
● How would you verify that this model is more robust?
● What would be the required frequency for updating your models?

• Interpretability and explainability
● How do you explain the correlation between 

predicted and other variables in a dataset?
● What further interpretations can be made?
● What constraints are there in order for results to be 

used in production?
● How do you explain the link between the data; 

modeling approach and modeling findings and the 
business recommendations?

1. Problem 
specification

2. Data 
collection and 

data 
management

3. Model 
building and 
validation 

4. Reporting, 
visualisation 

and validation

Actuartech Diag.4 
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