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Key themes
Approaches and tools
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The survey shows a
diversity of actuarial
modelling practices,
techniques, and software.
This reflects the diversity in
the nature and size of

life insurers based

in Ireland.
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There is some
convergence among large
and medium-sized
insurers, who typically
have dedicated model
developers and
year-round development
activity. They generally use
proprietary software for
core liability projections,
plus a range of other
software in other
parts of the reporting
process. Most of these
companies use the
Cloud for production runs.

Smaller companies, in
contrast, may rely on BAU
staff for development,
change their models
relatively rarely, and
perform model runs on
their own network or even
a single machine.

Open-source tools such as
Python and R are
increasingly popular: two
thirds of respondents
expect at least one of
these to become more
important in the near future
— partly at the expense of
Excel. Proprietary actuarial
software has also
increased in importance for
core cashflow modelling.
There is little sign of this
changing, with Python/R
having a more limited
impact for this use case.

Generative Al is widely
expected to play a role in
modelling in the next few
years. However it has had
little impact so far, and few
companies have definite
ideas about how to use it.



Key themes
Current concerns

Current drivers of modelling
activity are generally company-
specific, with no industry-wide
external influence such as
Solvency Il or IFRS 17.
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Most survey participants indicate
that we are in a period of normal
levels of modelling activity. A few
companies are exceptionally busy
due to new products or company
restructuring. The companies
reporting unusually high activity
levels are different in 2025 than
2024, indicating that these busy
period are relatively short.

-

Respondents appear to be only
moderately satisfied with their
current models. Core model runs
at a single valuation date are
generally rated highly, but many
companies see room for
improvement in earlier and later
steps of the end-to-end process
(data preparation, out-of-model
adjustments, ORSA and planning
projections).
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Consistent with those satisfaction
levels, when asked which single
aspect of their models they would
most like to improve, most
participants identified some form
of process improvement: better
input data validation, model
consolidation, reduction of manual
steps, and automation.



Survey background
Respondent overview

Central Bank of Ireland (CBI) PRISM rating Who are the respondents?
= 17 companies from the Irish life insurance industry including domestic,
Not regulated by CBI cross-border and reinsurance companies.

= To illustrate the range of companies who have responded to the survey, we have
used the number of policyholders and the “PRISM” impact rating assigned by the
Central Bank of Ireland (CBI) under its risk-based supervisory framework.

LB Medium High

= Responses were received from HoAFs, Heads of Modelling or
equivalent position holders with an understanding of the role of
actuarial models within their companies.

Number of policyholders

Medum low
100k-250k

High

20-50k <20k
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Model development
Ongoing model development

= Companies tend to have regular model ~ ,---1 Who carries out most model development work?
development work on-going throughout i,—.;’E‘ 40 o/
the year, with some smaller companies B 0

doing development work only to meet . .
J° : External modelling team (outsourcing,
A of companies have Cosogurcing)( 9

= Model development work is generally 6 or more FTE
done by dedicated modelling teams
either within the company or as part
of group.

involved in model

development work Modelling team elsewhere in the group

Dedicated modelling team within the
Frequency of model development CORERY, EEErEl £ GIEs

24%

Infrequent
(development

29%

Frequent (e.g., in
most quarters

47%

Continuous
(there is generally

Dedicated modelling team within the
company, mainly actuarial

responds to specific
needs and is
relatively rare)

between close
periods)

development work in
progress throughout
the year)

BAU staff within the company (i.e. the same
people who run production models)

0% 20% 40% 60%
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Model development
Level of activity

Key drivers of model development activity Past Future = The key drivers of model development activity over 2024
included process improvements and automation as well as

changes in company business, such as new products.

Process improvements 71% 71%

= A similar focus on process improvements is expected to
drive model development over the next few years. Changes
Changes in your company’s business 65% 59% in business and improvements in model quality are also
expected to be key considerations.

Improvements in model quality 41% 47% = Company-specific factors are driving activity levels rather
than an industry trend. The companies expecting unusually
high activity levels in 2025 are generally not the ones who

External drivers 41% 29% e U elest in 2P,
Improved integration between distinct calculations 24% 18% e o
~r 29%
Other 12% 6% 4
of companies expected the level of model
_ _ development activity to be
Technological factors in your company or Group 6% 0%
Organisational factors in your company or Group 0% 6% ez
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Model development
Future improvements

= Respondents were asked to select one aspect of modelling they would
improve immediately if they had no resource constraints.

Things companies would like to improve

= Company responses focused on efficiency, with the aim of reducing the length
of the production cycle. The responses were split evenly between model
simplification & consolidation and improving policy data preparation.

1 Automation & efficiency

= Companies believe that Generative Al will play a major role in model
development in the future, but most companies do not have definitive

olans on how to use it 2 Model consolidation

= No company is using Generative Al as part of their model development currently.

& T1% 7z 18%

{ 0 ) 0
of companies believe they of companies have
are likely to be

3 Policy data preparation

in the next 5 years but have but it is not a major
no specific plans yet. influence for them yet.
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Model use
Quarter end process

88% of companies have their quarterly model runs set off by business day
seven (BD7), including 18% who use a “fast close” process with runs set
off before BD1 (implying an early data cutoff).

Over 50% of companies’ models are run in under 24 hours, including shock
and analysis of change runs. The maijority of larger, more complex
companies have run times > 72 hours.

Cloud-based processing is also a significant part of most company’s
modelling processes. There'’s a clear trend of companies that don’t currently
use the cloud either planning for a move to the cloud or expecting to make
the move imminently.

During the quarterly close process, at what point are “end of period”
model runs typically triggered?

Before
BD1

18%
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Role of cloud-based processing in the modelling process

12% ® We have specific plans to move calculations to the
cloud

® We already use the cloud for a significant part of our
59% calculations

Likely to become important within the next 5 years, but
no specific plans yet
Unlikely to be a major factor within the next 5 years

Total model run time during quarterly close process

31.25%

31.25%
12.50% 12.50% 12.50%

Less than 3 hours 3 to 6 hours 7 to 24 hours 25 to 72 hours More than

72 hours



Model use
Satisfaction levels — liability models only

Respondents were asked to assess their overall level of satisfaction with Satisfaction with liability models

their main liability modelling process (cashflow projections based on policy

data, such as Best Estimate Liability calculations). Model run Model output
A mark of 1 indicates significant room for improvement (e.g., too many (runtimes, reliability) and analygis

manual steps, too much time on low-value-added work). A mark of 5
indicates a high level of automation and control, with little scope for 4.0 /5.0 3.9/5.0
further improvement . . o c

Overall respondents are moderately satisfied with their existing models.

The core model runs ranked the best across all companies, although several

of the larger more complex companies indicated there was some room for Other inputs _ Policy d_ata_ preparation
improvement. (e.g., assumptions) and validation
Satisfaction with processes before and after core model runs was generally 3.7/5.0 3.4/5.0
lower. Out-of-model adjustments ranked lowest across all companies with six : ) ) ’
companies marking their satisfaction level as two or lower.
Ease of maintaining and updating also received a low overall score, _
with three companies marking their satisfaction as two or lower. Ease of maintenance Out-of-model
and updating adjustments
3.2/5.0 29/5.0
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Model use

Satisfaction levels — other model uses
(including asset models and aggregate models that build on the main liability cashflow models)

Calculation Used by  Satisfaction
SCR (full or partial internal model) 12% 4.5
Experience reporting 59% 4.3 Companies ranked SCR
IFRS 17 CSM (and related calculati I Ity 76% 4.1 calculations, experience
(and related calculations, e.g. Insurance result) o . reporting and IFRS 17
Risk margin 949 3.9 clalculgtions.top of their
satisfaction with model use
SCR (standard formula) 94% 3.9 -
IFRS 17 risk adjustment 76% 3.8
IFRS 9 DAC/DIR 29% 3.8
Other financial projections e.g., Strategic plan 65% 35 Pricing, asset modelling
and ORSA projections
Pricing 59% 34 ranked lowest amongst
company satisfaction
Asset modelling 24% 3.4
ORSA projections 100% 3.3
Replication of other models for validation purposes 29% N/a
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Model Use

Version Control & Validation

41% of companies have an automated
procedure for version control on their
model updates.

69% of companies maintain replicating
models. Most companies use these to
validate model changes, with less use
for ongoing validation in the absence
of changes.
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Version Control

m Automated by modelling software

Automated by version control software
®m Manual with formal procedures

Not formally managed

Replicating models

Yes — used to validate
both model changes and
production output

Yes — used on a recurring
basis to validate
production model output

Yes - used specifically to
validate model changes

0% 10% 20% 30%

40%
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Liability Modelling

Model structure

How is your company’s modelling of liability
cashflows organised?

m A single centralised model with shared code for core
calculations

= Two or more models for different calculation types
(e.g. Solvency Il and IFRS 17)

® Two or more models for different blocks of business

Are projections performed with individual policies or
using grouped data?

Mainly grouped data

Mainly individual policies, grouping used
for specific products or calculations

Individual policy projections

0% 10% 20% 30% 40% 50% 60% 70%
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» 65% of companies have a centralised model used for core calculations for
all products.

= 59% of companies run their models using individual policy projections, with
a further 24% of companies mainly using individual policy projections with
grouping used for specific products or calculations.

= 77% of companies utilise parallel calculations either across a network or
using the cloud.

Is some form of parallel calculation used?

m No, calculations are run consecutively on a
single machine

u Yes, parallel calculations across a network

m Yes, parallel calculations in cloud




Liability modelling

Stochastic modelling

= Majority of companies are not using stochastic runs except for specific Uses of stochastic models
products or calculations.

= The main use of stochastic projections is for valuing variable annuities
and guarantees in with-profits business.

= Companies are not expecting the amendments to Solvency Il to have an
impact on their stochastic projections.

Variable Annuities
Are stochastic projections used?

50%
40%
30%
20%
10%

0%

Time Value of Guarantees

No, all calculations are ~ Mainly deterministic, with Projections are mainly With Profits Business / Unitised With Unit Linked

deterministic stochastic runs for specific stochastic Profits Equity Volatility Business
products or calculations
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Modelling software

Current use for liability & other calculation models

= Prophet & Excel remain the most
popular tools across all types of
actuarial modelling.

= There is a general trend among
Prophet users towards increased
use of Prophet Enterprise.

= Use of specialised actuarial software
other than Prophet is significant,
but spread across a number of
vendor platforms.

= Excel is used more widely for SCR and
other ancillary calculations rather than
liability cashflow projections.

= Python and R are becoming more widely

used for liability projections (including
data preparation).

= SAS, Snowflake, and other data
management tools are also used
by some companies.
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Developer) ' ALFA  systems Power Bl Snowflake
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Modelling software

Trends in software importance - liability modelling

= Proprietary actuarial software has
increased in importance for some
companies in recent years, and now
appears broadly stable.

= Open-source programming languages
(Python and R) have increased in
popularity. This trend is expected to
continue, with 65% of respondents
expecting at least one of these
languages to become more important.

= Few companies perceive Python and R
as likely to replace their main proprietary
models. They are more likely to be used
for specific tasks such as data
manipulation or manual adjustments —
consistent with the ongoing move
towards reducing the use of Excel.

) Milliman

Perceived change in importance

80%

60%

40%

20%

0%

-20%

-40%

-60%

-80%

Actuarial software
(e.g. Prophet)

SQL

m | ast 5 years

Python

= Next 5 years

i =

R

Other
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Modelling software

Trends in software importance - other modelling uses

= Other modelling uses include SCR,
IFRS 17 CSM, ORSA, and Pricing.

= The pattern is similar to the main liability
cashflow model.

= Again, we see increased use of
proprietary software in recent years,
with a few companies expecting this
trend to continue.

= Python and R are increasingly important,
with less reliance on Excel.
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Perceived change in importance

80%

60%

40%

20%

0%

-20%

-40%

-60%

-80%

Actuarial software
(e.g. Prophet)

mLast 5 years

Python

m Next 5 years

o
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Adjustments & Simplifications

Out of Model Adjustments

How many out-of-model adjustments were applied to the

Technical Provisions at year end 20247
40%
30%
20%
10%

0%
None 1t04

5t09

10 or more

What percentage of Solvency Technical Provisions was

accounted for by adjustments at year end 2024?

<10%
<5%
<3%
<1%

0% 5% 10% 15% 20%
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25%

35% 40%

Only three of the
respondents do not
apply out of model
adjustments to their
technical provisions,
with most companies
applying at least 5
out of model
adjustments.

The value of the out
of model adjustments
as a percentage of
Technical Provisions
was less than 10%
for all respondents,
with the majority of
OOM adjustments
accounting for less
than 1%.

59% of respondents also noted that if
they were to characterise the size of
adjustments as a percentage of Solvency
Technical provisions each quarter, the
answer would be the same for almost
every quarter.

Areas where manual adjustments
are applied*

= ORSA: 90%

= SCR: 80%

» |[FRS 17 Risk Adjustment: 30%
* [FRS 17 CSM: 30%

*Excluding solvency technical provisions.
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Limitations & simplifications

3 0 (y How important are model limitations for your company?
0

of companies use simplifications to
facilitate the reporting timetable

m We believe there are no significant
limitations

u There are some limitations that we are
aware of but are not formally

All simplifications related to early documented in one place

cut-off dates for data or

assumptions m Limitations are documented in a log

when they are identified: the log is not
formally reviewed after that

= Limitations are logged, and the log is
reviewed at specified intervals to confirm
the limitations are acceptable
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Milliman modelling support: key focus areas

Whether building a model
from scratch or reviewing and
improving existing models,
Milliman can assist you with
innovative, accurate and
efficient modelling solutions
across a range of platforms.
We focus on these key areas
to help develop and improve

solutions that meet
your changing
needs:
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Benchmarking Model Build

» Modelling best practice = New products and portfolios

= Assessing model maturity = Change in regulation

= Model gap analysis = Mergers and consolidation

» Technical reviews = Replace legacy systems

Model Validation Automation

= Testing model accuracy = Model efficiency review

= Data validation and = Data analytics solutions
quality assessment .

End-to-end process build
= System and
process validation

Governance and Control

Control data input
Monitor assumptions

Creating objective
modelling frameworks

Control existing and
emerging model risks
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Milliman modelling support: benefits
Our deep risk and financial modelling experience and advanced technology offers tangible and significant benefits.

Improved modelling
efficiency by reducing
time and cost

Experience

We are one of the largest independent
consulting, analytics and actuarial
firms and have served our clients

for over 70 years

Global approach

Milliman draws modelling expertise
from across 60 offices in principal
cities worldwide

Enhanced confidence
in model results

Technology

When choosing Milliman you gain
access to a suite of exclusive products
to help you implement innovative
modelling solutions

Range of platforms

We have experience of a wide variety
of modelling platforms including
proprietary and open source systems
such as R and Python

Superior decision-
making from model
insight and reliable output

@6

Robust governance
and controls over the
modelling process

Confidence

Deeply embedded in our culture is a
rigorous internal peer review process to
ensure we deliver clients the best in
advisory services

Market knowledge

Our clients depend on us as industry
experts, trusted advisors and innovative
problem-solvers

© 2025 Milliman, Inc. All Rights Reserved. The materials in this document represent the opinion of the authors and are not representative of the views of Milliman, Inc. Milliman
does not certify the information, nor does it guarantee the accuracy and completeness of such information. Use of such information is voluntary and should not be relied upon
unless an independent review of its accuracy and completeness has been performed. Materials may not be reproduced without the express consent of Milliman.
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Reduction in manual
intervention and
human error

Best practice

We employ best practices and an
entrepreneurial approach to help our
clients maximise the return on
investments in their models
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Thank you

Paul Marron

Paul.Marron@milliman.com

Alan Grant

Alan.Grant@milliman.com

George Harding

George.Harding@milliman.com




