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THE ACTUARIAL PROFESSION

source: Swiss Association of Actuaries (2018), see https://actuarialdatascience.org/ADS-Strategy/

“  A data-driven and model guided,
critical and socially responsible financial

decision-maker, in an ever changing
world governed by uncertainty.

prof. Embrechts, Annals of Actuarial
Science (2022, Editorial)
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source: Breiman (2001). Statistical modeling: the two cultures. Statistical Science.

from Statistical Learning ...
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Nature Machine Intelligence, January 2020.

The Economist, May 2017.

Embrechts & Wüthrich (2022). Recent challenges in actuarial science. Annual

Review of Statistics and its application.

... to Machine Learning
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AN OPINIONATED GUIDE TO ACTUARIAL LEARNING

Target variables

time-to-event, (low)
frequency, (high impact)

severity

Multi-type input features

continuous, spatial,

(high cardinality) factor, 

compositional data

Fine-grained or
aggregate

(In)complete

due to (reporting or settlement) delay, 

policy modifications 
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How to quantify longevity gaps among members
of a Dutch pension fund?

How to generate scenarios for future mortality
rates at population level?

MODELLING MORTALITY RATES
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How to estimate the outstanding
claim amount on a (re)insurance

portfolio?

CLAIMS RESERVING
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How to (technically) price
an insurance contract?

INSURANCE PRICING VIA RISK CLASSIFICATION
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ENGINEERING NEW TYPES OF FEATURES

Campo & Antonio (2024, Annals of Actuarial Science). On clustering levels of a hierarchical categorical risk factor.

Wilsens, Antonio & Claeskens (2024, arxiv). Reducing the dimensionality and granularity in hierarchical categorical variables.

How to leverage insights from
hierarchical and text input data?
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How to use compositional driving
habits data as input features when

modelling claim counts?

How to design a usage-based insurance product from
driving habits and style telematics data?
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AN OPINIONATED GUIDE TO RESPONSIBLE RESEARCH ON
ACTUARIAL LEARNING

Explainable and
transparent

High-stakes decisions

in a highly regulated
industry

Reproducible, with
impact on other domains
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EXPLAINABLE AND TRANSPARENT

, April 2023www.theactuarymagazine.org

Holvoet, Antonio & Henckaerts (2024, arxiv). Neural networks for insurance pricing

with frequency and severity data: a benchmark study from data preprocessing to

technical tariff.

Focus on tree-based learners ...

... more recently (combined actuarial) neural networks (see Schelldorfer
& Wüthrich, 2019)
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EXPLAINABLE AND TRANSPARENT

Smart engineering of a GLM as a
global surrogate for a black box

model
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REPRODUCIBLE
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LOOKING OVER THE HEDGE
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WHAT'S NEXT?
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Inclusive insurance,

including fairness
concepts, survival

analysis

Satellite data e.g.,
weather and

environmental features

Robben, Antonio & Kleinow (2024, on arxiv). The short-term association

between environmental variables and mortality: evidence from Europe.
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LEARNING RESPONSIBLE ACTUARIES
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THANKS TO ... 
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