G
y

UNIVERSITA
di VERONA

Dipartimenio F's } L Y
i CONSIGLIO NAZIONALE 13 ousiauo orpie
di SCIENZE ECONOMICHE DEGLIATTUARI RAZONALE OEGU ATIUAR!

OO0O0O0O0

Democratizing
Actuarial Expertise
Through Fine-
Tuned Chain of
Thoughts

Manuel Caccone - Quant Actuary
Italian Society of Actuaries,
Al Task Force

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



O0O00O0

UNIVERSITA

gahy
di VERONA

L.

Table of contents
01 02 03

nio
SCIENZE Economiche  CONSIGL e ! ! | Py o

Section Section Section
Intro The Problem & Our Three-Model Architecture
Solution & LoRA Technology

04 05 06

Section Section Section
Production Reliability & Economics & Open Source Real-World Impact - Case
User Experience Philosophy Studies

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



O0O00O0

UNIVERSITA

gahy
di VERONA

L.

Table of contents
07 08 09

Section Section Section

Transparency, Technical Innovation Limitations, Future Work
Compliance & Key Summary & Call to Action
Benefits

10

Section

Conclusions

nio
SCIENZE Economiche  CONSIGL e ! ! | Py o

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



) | UNIVERSITA
di VERONA

di SCIENZE ECONOMICHE

DEGLI ATTUARI

pibar ey CONSIGLIO NAZIONALE #5) | Ry oo
¥ ! Py oo

start!

OO00O00OO0

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



e
E ‘-.‘“:Lﬁ

UNIVERSITA | oipariimento I
. f NSIGLIO NAZIONA 1) ’ \
‘ di VERONA | ¢ SCIENZE ECONOMICHE (et GLD%g,_, A?TUALRE, Q I‘ RRTIONALE DEGU ATTUAR

S

0l

Intro

OO00O0O0OO0

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



% | UNIVERSITA
. diVERONA

Dipartimenio.
di SCIENZE ECONOMICHE ~ CONSIGLIO NAZIONALE

DEGLI ATTUARI

X /
o |, SE—
L I NAZIONALE DEGU ATTUARI

Houv do vwue democratize advanced actuarial
knouwuledge without compromising rigor?
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Access Leverage Al for e T Actuarial Access
Knowledge confined knowledge BRI Knowledge available
to experts dissemination to more people
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The Challenge

Insurance products
are complex, but
actuarial expertise is
scarce. Small
insurers can't afford
large teams.

The Question

What if business
analysts could ask
actuarial questions

and receive
professional
analysis quickly?

The Solution

Combines Large
Language Models
with "Actuarial Chain
of Thoughts"
methodology.
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The Foundation Language Support

15,000 curated Supports 8

examples from languages, covering
actuarial literature. over 90% of

Training on actuaries worldwide.
authoritative Native actuarial
knowledge, not thinking, not
random text. translation.
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Three-Nodel
Architecture & LoRA
Technoloqu

OO00O0O0OO0

Pomeriggio Attuariale, 30 Gennaio 2026, Verona



di VERONA DEGLI ATTUARI

Why LoRa?
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Full Al Model

/ e« Howu many LoRas?

Applying LoRA adapters for

specialized training

&—————— Faster Training

Achieving quicker training

D | @

times with LoRA Simplifier

;Q Translates business language into
technical actuarial steps.

Lower Memory

N

Reducing memory usage
during training

Cost-Effective

. Reporter
Lowering training costs with

efficient methods

Generates professional HTML
reports with visualizations.

AN

Modular Updates

e IR =

Updating components
without full retraining

@ 3 Excelifier

A E@ Creates interactive‘ExceI
workbooks for business users.

Specialized Al
Model
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50,000

More than > Actuarial pages studied by Al
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Production
Reliability & User
Experience
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Houwu to
ensure
reliability in
Al code
generation?
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Implement Agentic
Framework

Automatically
analyzes and
corrects errors,
ensuring production-
grade reliability.

N\

Rely on Human Re-execute Code

Intervention Corrected code is run

again.
Requires manual
analysis and
correction, which
can be time-
consuming and less
reliable.

Correct Code

Errors are fixed
automatically with Claude
Code Agentic Framework
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Execute Code

Code is run in the
execution environment.

Analyze Errors

Errors are identified and
analyzed.
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...this is vuhere democrotlzotlon 00000

becomes real.
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Traditional ML

o Serverless
High infrastructure Architecture

costs, vendor lock-in

Pay-per-use, auto-

00000 scaling

=
D

)
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Open Source

Community-driven,

customizable

SN
v'v

Democratized Al

Vendor
Independence Low cost, full
control, community-
Deploy anywhere, driven

switch providers
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Real-World
Impact - Case

Studies
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"We always overestimate
the change that will occur in
the next two years and
underestimate the change
that will occur in the next
ten.”

— Bill Qates
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Pricing Efficiency

593 Team Transformation

SIS

C@, Risk Management
=
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Actuarial Team Capacity Before
and After Automation

@a Competitive Analysis

Uncertainty
@ Assessment

20 hours per
3 hours total . P
line
>
D)
)
W
After Before
Automation Automation
85% time reduction 40% of team

capacity consumed
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Transparency,
Compliance & Reuy
Benefits
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How to enhance actuarial work through Al?
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Economics

Reduces costs significantly
compared to traditional
methods.

A

Transparency

Provides complete
explainability and audit
trails for compliance.

Speed
/ Completes analyses in

seconds, saving time.
Democratization “

Makes sophisticated

analysis accessible to .

non-specialists while / Professional
maintaining standards. Elevation

\

Allows actuaries to focus
on strategic and creative
work.
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Technical
Innovation
Summary
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Novel Training
Approach

15,000 curated
examples from
authoritative actuarial
literature across all
major domains.

Specialized Model
Architecture

Three focused models
rather than one
generalist model, each
optimized for its
specific task.

Agentic Validation

Automatic error
detection and correction
without human
intervention, enabling
production-grade
reliability.

Multilingual
Support

Native actuarial
reasoning in 8
languages covering
90%+ of global
actuaries.
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Chain of Thoughts
Methodology

Generates the reasoning
process that
experienced actuaries
use, making the output
explainable, auditable,
and trustworthy.

LoRA Efficiency

Efficient fine-tuning
through Low-Rank
Adaptation, resulting in
smaller models, faster
training, lower costs,
and greater modularity.

Serverless
Deployment
Pay-per-use economics,
auto-scaling, and no

vendor lock-in through
Docker containerization.
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Actuarial Al: Unveiling the

Depths of Innovation

System Limitations é

Model Refinement

Future Capabilities

Community Contribution

SER
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Conclusions
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Improve Business
Outcomes

Achieve better results through
Al

di SCIENZE ECONOMICHE  “ONSIS

Train Al Mod

Develop Al models using
actuarial literature

Democratize Access
Make Al tools accessible to

4

Enhance Actuarial Work

Free actuaries for strategic
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Thanks!

Do you have any guestions? Linkedm
I'm going to publish everything I
showued, stay tuned! Manuel Caccone

Quant Actuary, Al Engineer, Risk
Manager, Data Scientist

manuel.caccone@gmail.com
+39 320 366 5598

Association Actuarielle Internationale

[ |
(1]
l International Actuarial Association

https://www.aiforactuaries.org
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