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Main Finding
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Value appears when expertise is combined with dedicated technological
layers, applied to targeted tasks

-
expertise

Targeted
tasks

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Case Studies
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Large Language Models?

“Our general task-agnostic model
outperforms discriminatively trained
models that use architectures
specifically crafted for each task”

— Radford, A., Narasimhan, K., Salimans, T., & Sutskever, |. (2018). Improving Language
Understanding by Generative Pre-Training. OpenAl.

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Case Study #1

Automating Claims
Processing
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Based on the knowledge of the process and its constraints, we identified a
list of tasks that could be automated for increased efficiency and reliability

Creditor insurer: the decision-making process for compensation results from a thorough review
of the claim file submitted by the bank, which consists of

fL) Automating claims processing

ID card Extraction > Name, surname, date...

Extraction > Number of unpaid, residual capital due...

Extraction >

Letter of acceleration of payment

Signature

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Solving the automation problem by training an open-source model to
specific tasks, as opposed to using a general “off the shelf” model

Open source model dedicated to object Example of signature detection after training
detection

S x S grid on input T Final detections

LEZPSFOR0Z

Class probability map

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.

K\ Milliman 9



HARNESSING Al FOR INSURANCE FEBRUARY 2025

Extracting ID card information required a distinctive combination of
technological layers

a

©

n-page Conversion Object detection
algorithm

List of front and back
pages of ID cards

PDFfile 't images Image list

Optical Character
Recognition model

Extracted information
* Nom : DURAND

* Prénom : ANTOINE PAUL HENRI A

« Date de naissance : 01/01/1960 _ F String list

e Date de délivrance : 01/01/2012 rnglis
RegEXx

processing

» Date d’expiration : 01/01/2022

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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While algorithms deserve dedicated efforts, other workstreams are
essential to project success: initial diagnosis, solution design, and change
management

Change management to embrace

improved processes and the Cartography & effective diagnosis

of priority areas for automation is
based on a

Core work on developing

Solution design onboards the _ _
algorithms requires

. and the

for deployment at scale for successful Proof of Concept

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Case Study #2

Building a Compliance
System for Actuarial
Models

) Milliman



HARNESSING Al FOR INSURANCE FEBRUARY 2025

Best-in-class compliance standards: how aeronautics leads the way with
the formal verification of critical systems

Formal Verification of Avionics Software Products

“If a software product is developed by

performing the activities prescribed by i
DO-178B successtully it will be

considered as ‘good for flight’ by the

regulation authorities.” e s e

perimental

Airbus has been in
i into the de

:ts of such p:
ply with DO-178B [¢

D, Dooes. L Gavcte, Formal Verification of Critical
Aerospace Software

E-mail: virginie.wiels@onera.fr

Embedded software is implementing more and more functions in aeros-
pace, including critical ones. Model Driven Engineering has changed
software life cycle development by introducing models in the early steps of
software development. Verification and validation is essential, at model and

. \ e L L. at code levels, and still mostly done by simulation and test. However, for-
Source : Souyris, J., Wiels, V., Delmas, D., & Delseny, H. (2009). Formal verification of avionics software products. In mal methods, which are based on the analysis of the program or software

FM 2009: Formal Methods: Second World Congress, Eindhoven, The Netherlands, November 2-6, 2009. Proceedings 2 model, are being transferred to industry for verification of critical software.
(pp. 532-546). Springer Berlin Heidelberg.

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Model verification in insurance relies on assessing its compliance against a
set of prescribed specifications and regulations

An actuarial cash-flow model shall comply with a variety of unstructured information

A
> o~ /
- - I
Ld_wd RO [} :J \
(3 (%) e ~
\ 1
~.—’

Contracts Management rules
In the form of Describing how Coherence with the way
documents (ex: SlI insurance products work Specifying the rules and the insurance company
Delegated Acts) and their parameters behaviour that the code IS managed in practice
shall reflect

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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While LLMs can structurally handle code, vision models are require

(0

accurately comprehend actuarial specifications including formulas

Code
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Documentation

JAoyenne des Taux Longs

3 moyenne des taux longs sur un nombre d'années d&fini par CIBLE_ML YR est calculée comme s somme des taux pondérés par leur poids respectif, divisée par le nombwe d'années:

Taux Long N + Taux Long N1

Taux Long N7

Moy Taux_Longs BTtk

‘aux Concurrentiel

& taux concurrentiel { TALX_CONC) est caleulé comme le maximum entre trois composantes: ke produit du tau court et dun coefficent; le produit du taux long et dun coefficent, et le produit de ks moyenne des taux longs pondérée avec [a performance des actions, chaque composante étant ajustée par un coefficient spécifique.

S x Tanx_Court_N, L

Taux_Lang N,

TAUX_CONC = max (

100 100 ’ 100

nsuite, des ajustements sont appligués pour obtenir le taux conaurentiel net de chargements.
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Dilation
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Top-tier vision models can
comprehend actuarial formulas,
which can then feed the LLM for
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lllustration: how to check consistency with external unstructured
information — example SCR Spread from Delegated Acts

Vision model allows the
extraction of all the source
information (descriptions, tables,
coefficients, formulas, etc.)

Delegated Acts are
provided as pdf

The Large Language Model recovers an
understanding of how the spread shock
calculation works

B
Y e L ) = 0,5% - (12-10) — 10,5

\w
The system is operational to produce a mirror

calculation of shocked market values and to
perform checks on the calculation chain

These model verification approaches can be

extended to other areas that include unstructured Spread SCR calculation per model point
information: technical specifications, internal 1 GOV_UE 6138027 : 0.00%
guidelines, contractual clauses, distribution o TR sueoso 14000 [RERUE IS
agreements, reinsurance treaties, etc. 67 CORPORATE oaeo oo Y SR

89 CORPORATE 2325964.1 324699.31 13.96%  324699.31

90 CORPORATE 605977.0 109 069.53 18.00%  109069.53

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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A client project focused on Excel files processing required to develop a new
way to deliver spreadsheet information to the LLM

Concepts related to spreadsheet encoding
for LLM are inspired from the paper below:

Why processing spreadsheets with LLMs?

This offers advanced capabilities in understanding,
manipulation, and question/answering

SPREADSHEETLLM: Encoding Spreadsheets for Large Language Models

Yuzhang Tian'’, Jianbo Zhao*', Haoyu Dong*, Junyu Xiong', Shiyu Xia’,

C h a I I e n g e S ? Mengyu Zhou, Yun Lin’, José Cambronero, Yeye He, Shi Han, Dongmei Zhang

Microsoft Corporation

Complexity of managing large two-dimensional grids,
complex layouts, cell addresses and formats... with, Abstract
on top, token limits typically exceeded e two-dimencional grcs, bl layouts

and varied formatting options, which pose sig-
nificant challenges for large language models
(LLMs). In response, we introduce SPREAD-
SHEETLLM, pioneering an efficient encod-
ing method designed to unleash and optimize
LLMs' powerful understanding and reason-
ili s. Initially, we ‘\ Shee essor )
Spreadsheet SpreadsheetLLM

Jul 2024

The trick

An innovative data encoding mechanism that allows
us to compress information while preserving its
structure

-

] 1:

Figure |: The SPREADSHEETLLM pipeline.

mats. However, ch was limited
boao LILAG tal-an alcimo it oo

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Case Study #3

Automating the Production
of Reports
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Summary

The Own Funds for Euro contracts closed at €1,858.1 million, representing a significant

decrease of -€333.0 million (-15.2%). This variation is mainly explained by the following
elements:

The expert refers to economic data
to rationalise the observation made

Level 1 analysis: which main driver contributes to the variation?

= The impact of €101.6 million due to the increase in the swap rate (10 years +7.7 bps) leading to:

Level 2 analysis: why?

- Aduration effect of -€10.6 million following the decrease in duration by -0.5% from 9.3 to 9.2 years.

o

The expert typically computes indicators « in parallel »
to understand the contribution of each effect

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.



Why expertise is essential to “constrain” LLM to follow expert reasoning

“I...] current LLMs are not capable of
genuine logical reasoning;
instead, they attempt to replicate the
reasoning steps observed in their
training data.”

— Mirzadeh, I., Alizadeh, K., Shahrokhi, H., Tuzel, O., Bengio, S., & Farajtabar, M. (2024).
Gsm-symbolic: Understanding the limitations of mathematical reasoning in large language
models.
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Automatically generated reporting for the validation of economic scenarios

LLMs revolutionise large-scale analysis by extracting key insights and following
(constrained) expert reasoning to craft flexible, synthesised narratives

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Return on Investment through improved efficiency, higher quality, and
responsiveness

Ability to deliver reporting
for short notice economic
scenarios requests

“A lower repricing accuracy has been noted
this quarter, mainly due to outliers detected
in swaption market data. Overall, repricing
tests remain still valid since the average
repricing error remains in the range of
scenario productions from last year.”

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.

) Milliman 2



Case Study #4

Delivering Chatbots for Efficient
Knowledge Accessibility
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Developing chatbots requires solving key technical challenges, such as
information retrieval, visualisation, computation, and reasoning

Intent detection layers combined with agentic workflows allow for an efficient user / chatbot interaction

Information retrieval

Development and/or integration of
a collection of vision models to

Computation

Development of “agent”
capabilities for LLM to generate
the code (ex: Python) needed to
perform the calculations
required to respond to a user
request

. 31.12.23
. 31.03.24

23.5% 23.5%

0% 0.0%k% 2int
X 0% —

Actuarial reasoning

Incorporation of the actuarial
reasoning into LLM. It takes the
form of an analysis by layers that
replicates, e.g., the actuarial
analysis of the movement of
the solvency ratio over a
period of interest

T

_ o “H
[hiveau 1 [ o curs o PHVL R i tane evircaviFue Rer] ]
[ fuxinprv ]

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Delivering instantaneous knowledge has driven value in the areas of
actuarial work, expertise, software, and regulation

A project aimed to overcome performance Chatbot to access inputs/results of ALM
issues on cash-flow model and perform analysis on the
for a chatbot intended for | evolution of the solvency ratio

actuaries i._J

Supporting users of to Chatbot on the European regulation, that
navigate within user guides and model preserves the integrity and understanding of
specifications the information (tables, formulas, values)

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Measuring and monitoring performance can be achieved by LLM evaluation
pipelines, combining topic modelling with accuracy measurement

User queries classified per topic Performance measure per topic

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Case Study #5

Turning Unstructured Data into
Insights
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An example of a geopolitical risk index to demonstrate how LLMs can
convert text into quantitative insight, based on expert guidance

“I NI BY4CCEPTSI£HRUSHCHEI PLEDCE . . . C -
TORE_MOIEWSSILEWDERLn pATCH New York Times: Historical news articles and headlines from the New York
' Times API from 1900 to 2024, that forms a 10+ million articles dataset

After fine-tuning a model to capture geopolitical dynamics (+1
tension, -1 decrease), we built a geopolitical risk sentiment
index that can then be fed by upcoming news in real time

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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Examples of use cases leveraging sentiment analysis in insurance and risk
assessment

Customer satisfaction Mortality prediction

Vox.lA (Covéa) analyses
customer feedback from
satisfaction surveys. It is
operational since March 2023
and processes nearly 500,000
reviews annually.(!)

Cyber risk monitoring

EIOPA delivers a text analysis
based cyber risk indicator,
calculated from earning calls
transcripts from listed insurers.®)
(1) https://www.covea.com/fr/analyse/lintelligence-artificielle-service-assures

(2) https://onlinelibrary.wiley.com/doi/pdf/10.1155/2021/1713363

(3) https://www.eiopa.europa.eu/tools-and-data/insurance-risk-dashboard _en

These slides are for general information / education purposes only. Action should not be taken solely on the basis of the information set out herein without obtaining specific advice from a qualified adviser.
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The GenAl
Checklist
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The “Gen AlI” checklist: spot high value areas for Gen Al

enius-level automation

|1 Equivalence for compliance
arrative reports

| 1 Accessible knowledge

[ ] Insightful data

These slides are for general information / education purposes only. Action should not be taken solely on the basis o
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