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ery similar skills and mindset...

...sometimes different tools... ’ 4
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...sometimes different md. . ‘ |

.. sometimes different language...

...often different approaches...

!
Gradual awakening of data science in claims reserving



Different approaches and ‘philosophies’




A high level overview




THE TRADITIONAL CLAIM RESERVING PROCESS

Claims Reserving:
Estimate and forecast the outcome for each potential claim (Ultimate Claim Cost) in the future to ensure that the
company has enough reserves to fulfill liabilities

Insurance companies Actuaries structure and Actuarial methodologies
collect all information of group data into estimate the ultimate cost
claims occurred overa “triangularshape” “developing” claims

time span datasets
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BRIDGING ACTUARIAL AND DATA SCIENCE WORLD

TRADITIONAL TRAJECTORY-
ACTUARIAL @T@ BASED DATA SCIENCE

APPROACH
APPROACH APPROACH
Basic methodologies based on Regression models based on claims Individual claims reserving with ML
triangles evolution overtime Algorithms (i.e. Gradient Boosting,
NN etc.)
Aggregated data cleftms nssiasl Claim-by-claimdataset
patterns
Human Aggregation pate : Clustering Not required
Aggregation

Actuarial - Projection (Constrqined) Indivigluql via ML

Methodologies Regression Algorithms

Assume to work on S ﬂ “Claim features”

grouped data o “claim features i
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Gradual introduction of machine learning
techniques into traditional claim reserving
process

References:

ASTIN Colloquium 2019

Carrato, Visintin

“From the Chain Ladder to Individual Claims Reserving
using Machine Learning Techniques”
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http://bit.ly/2VzoNwg

THE PAID-RESERVED TRAJECTORY

1. After its occurence, a claim is reported and a
case reserve is allocated

>

a 2. Subsequently, a certain amount is paid and the
e case reserve decreases accordingly

Reserved

3. The claim continues its developing until is
definitively closed (Ultimate Cost)

Vv

Paid
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THE TWO-STEPS ALGORITHM

Step 1 — Clustering Step 2 — Developing

Cluster
Large

-— -
— X
- .
- -7
- -
-

Reserved
Reserved

Cluster e
Attritional

Paid Paid

\%

Vv

Two linear regression model, arefiton
historical claims data to develop the
paid amount (1) andthereserved
amounts (2).

Therefore, the projected point has
coordinates defined by (1) and (2)

e With clustering techniques, we are
able to identify and aggregate
claims with similar trajectories up to
a fixed development period
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http://www.casact.org/research/wp/papers/working-paper-Virgilis-Cerqueti-2020-01.pdf

A NEW PARADIGM FOR INDIVIDUAL CLAIM RESERVING

A Claim is reported

I

An initial case reserve
for the claim is
established

“Claims features” are required
for both training and predicting
(i.e. policyholder’s age, claimant’s
car model etc.)

@

| |

T

* After aninitial claim assessment not all the claims are

entitled to be paid (i.e. exclusions)

* Thus this can also be seen as a classification and

regression problem

We could also predict how much time takes for the each
claimto be closed
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MODELLING FRAMEWORK

Classification Regression
Layer Layer

Bromer
=i

/

Closing
Lag

N

0 1. Firstthe a ML algorithm classifies whether a claim might be closed with no payment

© Copyright Allianz SE

2. If this first process will have a negative outcome (i.e. the claim will be paid), an amount will
be calculated (Ultimates)

3. Athird model will estimate the time that this process will take, from the moment the
claimis reported untilit is closed (Closing lag)

4. The overallreserve isthen calculated by summing-up allthe non-nil predicted amounts
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The introduction of new approaches

respecting and gradually enhancing existing methodologies
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‘fertilizes’ the awakening of the data science in claims reservingo




Disclaimer

Disclaimer

These assessments are, as always, subject to the disclaimer provided below.

Forward-looking statements

The statements contained herein may include prospects, statements of
future expectations and other forward-looking statements that are based on
management's current views and assumptions and involve known and
unknown risks and uncertainties. Actual results, performance or events
may differ materially from those expressed or implied in such forward-

looking statements.

Such deviations may arise due to, without limitation, (i) changes of the
general economic conditions and competitive situation, particularly in the
Allianz Group's core business and core markets, (ii) performance of financial
markets (particularly market volatility, liquidity and credit events), (iii) frequen-
cy and severity of insured loss events, including from natural catastrophes,
and the development of loss expenses, (iv) mortality and morbidity levels and

trends, (v) persistency levels, (vi) particularly in the banking business, the

© Copyright Allianz SE

extent of credit defaults, (vii) interest rate levels, (viii) currency exchange
rates including the EUR/USD exchange rate, (ix) changes in laws and
regulations, including tax regulations, (x) the impact of acquisitions, including
related integration issues, and reorganization measures, and (xi) general
competitive factors, in each case on a local, regional, national and/or global
basis. Many of these factors may be more likely to occur, or more

pronounced, as aresult of terrorist activities and their consequences.

No duty to update
The company assumes no obligation to update any information or forward-

looking statement contained herein, save for any information required to

be disclosed by law.
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