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Frank Schönfelder
§ Head of Technical Underwriting, Actuarial and 

Data Science 
§ Qualified Actuary (DAV)

ERGO Mobility Solutions
§ B2B2C Cooperation with mobility provider, esp. with OEMs
§ Classical Products, esp. MTPL, Motor Hull, PPI, etc.
§ New Mobility Products, esp. Insurance on DemandLOGO
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René Billing
§ Head of Pricing Non-Life
§ Qualified Actuary (DAV) and CERA

HDI Versicherung
§ Primary insurance for Non-Life of Talanx Germany
§ Products in motor, property, liability, casualty for private and 

commercial business
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Status Quo
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Challenge
• Hype on Analytics, Data Science, Big Data…
• Increased uncertainty on the future role of actuaries
• Top-down introduction on actuarial data science needed

What we did
• DAV-paper on Big Data/Data Science for P&C Actuaries
• Focus on summary of the current discussions 
• Covering top-down overview on Use Cases, Data and Methods
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From Methods to Usage
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Strategic Choice

Tactical Choice

Tuning

All Methods 

Usage

Which type of problem do we 
solve? (“Long List”)*

Which concrete Methods shall be 
tested? (“Short List”)

Tuning/Optimization and 
Backtesting of favorite method

*Commonly divided into Supervised-, Unsupervised-, Semi-Supervised- and Deep-Learning. 
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Use Cases – Broad range of possible use 
cases for ML in P&C Insurance Companies
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Product Sales Book Claims

Governance & Compliance

Sales & Marketing

Customer Journey

Claims & Fraud
Technical 
Pricing

Market Pricing

Riskmanagement

Controlling & Management Information

Services
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Use cases –
Typical Examples for Current Discussion
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Fraud
§ Use of new external data sources
§ Apply Machine Learning to detect new 

kinds of systematical fraud  

Market Pricing of business in force
§ Increasingly exact modelling of price 

sensitivity when increasing premiums
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Actuarial Data Science in Pricing
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Production costs
(= Technical 

Price)
Risk premium, 

expenses, loadings, …

Customer 
Behaviour
conversion, 
retention, …

Market
Competitor

prices

What is retail pricing in Non-Life about?
§ Finding the „best“ price for each (potential) 

customer! 
§ What is „best“? 

• Pricing is not only calculating the
production costs (technical pricing)!

• Different „gear-wheels“ need to interact
together coherently.

§ How to quantify the „gear-wheels“?
• Mostly (and more and more) with

modelling based on data.
• As always: Cost-benefit of increasing

number of models and complexity.
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What you like to know from a single potential 
buyer / customer (some examples)
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What are the
production

costs?

What is his
willingness

to pay?

What is your
competetive

price
position in 

the market?

Is he a 
yearly

shopper?

How long will 
he remain in 

your
portfolio?

Is he 
sensitive to

price
increases?

How much
margin can
you expect
over his life

time?

Does he 
have cross

selling
potential?

… but unfortunately you don’t know! 
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Use Cases in Pricing – two examples

4 – 8 June 2018, www.ica2018.org 13

Risk Modelling 
(for technical 

pricing)

Policy Life Time 
Value

§ Business question: What is the expected policy life time value?
§ Current common standard: n/a or at portfolio level 
§ Use case: Built up a multi-year framework with ML models for customer behaviour
§ Potential benefit: Modelling speed and maintainable in a semi-automated process

Description

§ Business question: What is the expected future burning cost for a single customer 
/ potential buyer?

§ Current common standard: Generalised linear models (GLMs)
§ Use Case: Try to improve your technical price models with ML models
§ Potential benefit: Improvement in prediction accuracy
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ML models and GLMs – allies not competitors
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Use the strengths of both!
§ Completely different approach with

ML methods (e.g. GBMs) than
GLMs

§ How could a combination look like: 
ML models on residuals as input for
a GLM („ML score“)

GBMs
§ Combination of (many) 

trees
§ Capture non-linear 

structures

GLMs
§ Relativities for selected

factors and interactions
§ Currently common

standard for insurance
pricing
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Each method has strengths and weaknesses
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Prediction
Accuracy Interpretability Stability Scalability

Technical 
implementation

Possibility of 
amendments 
outside the 

model
Error tolerance

There is not the best modelling method for everything – it depends on the business 
problem.
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What you need for Data Science
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Data Science
sssssData –

Quantity & Quality

Internal Data

External Data

Infrastructure

Hardware

Software

People (Know How and domain expertise)

Data Analytics / Modelling

“Classical” statistics / 
GLMs

Machine Learning (ML)-
models

Operationalisation & 
Processes

“Live” implementation of 
(ML) models at PoS

Automated self calibrating 
models

Application of (ML) models 
for business problems

New requirements in hardware (in memory, cluster), software knowledge (open source), 
statistics (ML) and IT interfaces.
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Data is key!
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§ Data and its preparation is essential for the quality of the models („Garbage-
In-Garbage-Out“)
• Most time consuming part!
• Feature Engineering: smart combining and clustering deliver better results

for all methods
§ Requirments for data collection and management increase (and not decrease

due to „artifical intelligence“)
§ Historical data as an initial (not final) point for future expectation models –

thus automated methods should be supervised and adjusted by human 
experts
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People: New role of a Pricing Actuary in a Data 
Science environment?
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Theses for future Pricing Actuaries
§ Less modeling, more data and 

understanding model output
§ New skills necessary
§ Importance of pricing actuaries 

for business results is increasing 
significantly

Business 
Management

IT / Big Data 
Management Data

Strategist

Pricing
Actuary

Advanced Analytics 

Data
Engineer

Data 
Scientist
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Summary
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§ Data Science itself is not new – but new „tools“ are available due to rapid 
developments in IT and statistics.

§ Data management and data handling is (even more) key!
§ Smart and consistent business applications of several models will make the 

difference in management.
§ More and more data driven (semi-)automated processes can be established.
§ Future pricing actuaries: more supervising, more business, less modelling 

time? 
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Thank you very much for your attention!*Thank you very much for your attention!*
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Frank Schönfelder
ERGO Mobility Solutions
frank.schoenfelder@ergo.de

René Billing
HDI Versicherung
rene.billing@hdi.de

*All written and verbal information are the personal views of 
the speaker. They are not meant as recommendation. We can 
not accept any type of liability for the information. 

www.ica2018.org
mailto:frank.schoenfelder@ergo.de
mailto:rene.billing@hdi.de

