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“Machine Learning is a field of study that 
gives computers the ability to learn 

without being explicitly programmed.”1

Arthur Samuel, 1959

Picture: https://history-computer.com/ModernComputer/thinkers/Samuel.html  | 1 https://www-cs.stanford.edu/memoriam/professor-arthur-samuel

“Classical” programming

Machine Learning

Training Set

Hypothesis, h

Learning Algorithm

New Input, x Estimated Output, y

Machine Learning – A bit of history
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…is an area of machine learning inspired by behaviorist psychology, concerned with how software agents
ought to take actions in an environment so as to maximize some notion of cumulative reward.

The problem, due to its generality, is studied in many other disciplines, such as game theory, control
theory, operations research, information theory, simulation-based optimization, multi-agent systems,
swarm intelligence, statistics and genetic algorithms.

Reinforcement learning

The first applications of Machine Learning
Development and refinement of strategies

Source: https://en.wikipedia.org/wiki/Reinforcement_learning
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CBR provides personalized recommendation by matching
user’s interests with description and attributes of items. For
CBR, we can use standard ML techniques like Logistic
Regression, Support Vector Machines, Decision tree etc.
based on user and item features for making predictions for
e.g.: extent of like or dislike. Then, we can easily convert
the result to ranked recommendation.

Neighbourhood models are heuristics based models which
uses similarity metrics, for e.g. : Pearson similarity, cosine
similarity, for finding similar users and items. It is based on,
very reasonable, heuristic that a person will like the items
that are similar to previously liked items.

Content Based Recommendation (CBR) 

Collaborative filtering (CF)

Machine Learning is present in our daily lives
Recommendations (Amazon, Spotify, LinkedIn, Netflix,...)

Source: https://www.quora.com/How-exactly-is-machine-learning-used-in-recommendation-engines (as of 01/09/2017)
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Convert handwriting into text

Convert handwriting into text

Machine Learning is present in our daily lives
Pattern recognition
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Machine Learning is present in our daily lives
Pattern recognition
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Machine Learning is present in our daily lives
Autopilot / Autonomous driving
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Lorem ipsum dolor sit amet, mea eu omittam sensibus
voluptatibus. Unum eloquentiam et his, an ius legendos
voluptatibus. Mel case everti labitur no, pro ut facer expetendis
deterruisset, modus volumus efficiantur at has. His decore
contentiones ne. Id nostro probatus voluptatibus pri, his alii
magna facilisis at. Nec debitis pertinacia philosophia et, his
error eruditi ad. Usu id vulputate conclusionemque, duo an cibo
facer, mundi propriae quo te. Ei laudem antiopam duo, has ex
graecis explicari. Tollit interpretaris in pro, ut qui odio dicat
vituperata. Libris facilis deseruisse qui id, eu vix expetendis
inciderint disputando. Lorem ipsum dolor sit eu.

Machine Learning is present in our daily lives
Detection of plagiarism as well as unknown / non-intuitive relations



Non-life
insurance
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1990 1995 2000 2005 2010 2015 2020

Other industries

Predictive Analytics

Generalised Linear Models (GLM)

Machine Learning

Nothing

Machine Learning

Comparison of insurance and other industries
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Claims cost modelling

Client behavior modelling

…

 As a consequence, they have shown to be a very 
robust way to determine an appropriate price for the 
insurance product

 GLM’s yield model predictions in terms of table 
multiplication, which are easy to implement from an 
IT-perspective

By the way: 
GLM’s can be 

seen as Machine 
Learning 

Technique as 
well

GLM’s have 
proven to offer a 

sensible 
statistical 

environment for

Why have GLM‘s been so successful in Non-life insurance?
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Do we always need to have a statistical foundation?
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Structured

Data base A

Data base B

Data base C

Data base D

„Single version of the truth“
(SVOT)

Un-structuredDigitize / Structure

Big Data – Different forms of appearance
Straightforward application of Machine Learning techniques
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Some Machine Learning methods
Currently applied in Non-Life insurance

Ensembles
Classifica-
tions Trees

"Earth"

K-nearest 
Neighbors

Elastic Net
Neural 

Networks

Regression 
Trees

Naïve Bayes

K-Means 
Clustering

Principal 
Components 

Analysis
Lasso

Support 
Vector 

Machines

Gradient 
Boosting 
Machines

Random 
Forests

Ridge 
Regression
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Methods

Factor 

engineering

& response

variables

Data

Is it really all about the method?
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 Is data preparation in your company

 „business as usual“ 

 or project work?

 Aggregated data from a data warehouse enable

 Quick analyses

 Less insights

 How to “feed” the machine?

 Raw data only?

 Data amended by information based on human intelligence?

 Possibility of your IT to implement relevant results based on  
Machine Learning Techniques

 Privacy, Transparency and data protection rules

General requirements
Availability of data in sufficient quality, granularity and frequency
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Predictive 
Power

Is there more to it…
...than the „Kaggle-metric“?
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Predictive 
Power

Stability

Interpretation

Table 
implementation

Analytical 
time and effort

Execution 
speed

Method

Choosing a method
Dimensions of choice
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Gradient Boosted Machine (GBM): The idea

Data base Current model Predicition

𝜆

= − 𝜆

= − 𝜆

+

+

...

... ... ...
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What does a GBM look like?
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What does a GBM look like?
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What does a GBM look like?
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Predictive 
Power

Stability

Interpretation

Table 
implementation

Analytical 
time and effort

Execution 
speed

GBMs

How does GBM rank in the dimensions of choice?

Implementation
in modern

rating engines
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Predictive Modelling in Non-life insurance business
Status quo

 Models for the prediction of

 Claims (basis for rate setting)

 Customer behaviour

 Run-off of claims (portfolios)

 Fraud detection

 ...

 Most of these predictions are based on Generalised Linear 
Models (GLM‘s)  IT-Implementation as multiplication of 

tables

 Since GLM‘s can be fitted fully automated they can be viewed 
as Machine Learning technique as well

 But: Machines are currently not able to separate the noise 
from the systematic effect
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Basic idea of each modelling task
Separation of signal and noise

Private Liability –
Claims frequency
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Basic idea of each modelling task
Smoothing is not always the solution of choice!

Private Motor Germany –
Glass claims frequency
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Be aware of the regulation in the insurance industry
Not all areas can be tackled without human intervention / intelligence

GBM – Partial dependency plot
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Some “obvious” applications of Machine Learning techniques 
Focus on Non-Life-Insurance

Pricing

 Identification of (currently) 
unknown relationships

 Re-engineering of competitor 
quotes

 Approximation of ranks (i.e. 
in aggregator business)

Claims processing

 Assessment of outstandings / 
Run-off analyses
 Steering of claims 
processes

 Claims processing using 
image recognition

Social Media Analysis

 “Who plans to buy a new car?”

 “Who moves houses in the 
next weeks?”

 Identification of unhappy 
clients or fraudulent 
customers
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So what...
...does that all mean for the home-turf of actuaries?

Machine learning brings a proliferation of 
new methods

Be aware of the regulation and the 
consequences for you actuarial work

Machine learning is not all about improving 
predictive power. Take into account:

 Fast investigation of new data

 Quick assessment and response of 
emerging experience

New data and feature/ response engineering 
generally add more value than new 
methods BUT we need to continuously
explore which methods work on which 
problems

Improving models is more than just finding the best method. Consider:

 What data are available and how can data be transformed to give insight?

 What is the optimal model structure and target variable?

 How can information be transferred between models?

!

It’s an evolution,  

not a revolution!
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Step out of your comfort zone...
...in order to use your full potential

WHERE THE 

MAGIC 

HAPPENS...

Support in the underwriting process

 Use image recognition

 Identify underwriting fraud

 Prediction of the behaviour of client / agent / 
underwriter

 ...

Digitization of all non-structured data 
available in your company

Improvement of claims handling

 Use image recognition

 Identify fraudulent claims

 Steer claims case to the “right” claims people

 ...

Think about a unification of your pricing and 
reserving data base in sufficient granularity

 Enables use of Machine Learning techniques for 
claims reserving using all risk information on a 
granular basis

 Delivers relevant insight into claims triage 
optimisation

 ...
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Contact details:

Dr. Gero Nießen

address: Habsburgerring 2

50674 Cologne, Germany

phone: +49 (0)221/8000-3269

mail: gero.niessen@willistowerswatson.com 

web: www.willistowerswatson.com

Thank you very much for your attention!
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