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Introduction
Background

The interest of Dutch insurers in longevity reinsurance continues to grow, with further
impetus from the 2023 pension reforms.

Globalreinsurers are increasingly active, bringing with them techniques for modelling
longevity from other territories.

Today we will talkaboutthe challenges of applying pre-existing models to a new
territory.



Introduction

Profession led mortality projection models

= In this presentation we will focus on two widely used models:

— The UKCMImodel,which is widely referenced internationally as a benchmark

— The SOA mortality improvement model (MIM) from the US, which is also a commonly cited alternative

= There are four key features of these models that we will refer to in this presentation:

1. Initial rates of improvement
2. Long-term rates of improvement
3. Convergence between the initial and long-term rates

4. Adjustments to address the impactof COVID-1

= The Koninklijk Actuarieel Genootschap (Royal Dutch Actuarial Association) publish the AG tables
every two years.
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Extrapolating mortality rates

Historic improvementrates
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Source:HMD and CBS

An extrapolation model thatis calibrated to UK data may not be suitable for Dutch data (especially females).
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Extrapolating mortality rates

AG 2022 approach
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Source: Projections Life Table AG 2022

The Projections life table of the Koninklijk Actuarieel Genootschap (AG tables) fit mortality
experience to a selection of western European countries and not just Dutch data.




Extrapolating mortality rates

Cohort features
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Extrapolating mortality rates

Future mortality projection

140%

120%

100%

80%

60%

40%

20%
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

NL - fut proj55-64

NL- fut proj65-74

Relative Qxrates - UKand Netherlands - Male

2010

NL - fut proj 75-84

2015 2020

2025

2030 2035

NL- fut proj85-94

= = UK- futproj55-64 = = UK- futproj65-74 == «= UK- futproj75-84 = == UK- futproj85-94

2040

4 )

Projection is
using CMI 2023
with HMD data

up to 2019

Source: HMD, C Ml

r

The graph to the above shows [NLQx] / [UK Qx]
atdifferentages.

The narrowing in rates between 1960 and 2019
seems to have reversed by 2044.
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Model adjustments
COVID

Excess mortality: Deaths from all causes compared to projection based on
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The percentage difference between the reported number of weekly or monthly deaths in 2020-2022 and the projected number of deaths for
the same period based on previous years. The reported number might not count all deaths that occurred due to incomplete coverage and

delays in reporting.
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For 2022 and 2023 the level of
excess appears to be comparable.

/ Method for adjusting for \

COVID:

CMI - weightings
SOA - provision for gx
loadings.

Which is the most
appropriate method for the

Netherlands?

/Over time the key cause of\

excess deaths may shift from
direct COVID deaths to
secondary factors,such as
stress on healthcare systems.

Similar levels of excess now
may notlead to similar levels

\ of excess in the future. /




Model adjustments

COVID
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How will a future projections allow for COVID experience into the future?




Model adjustments

Socio-economic differences

Five-year average mortality forages 65-89, UK
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Socio-economic
differences within
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Is the data inputinto the modelappropriate for the models use?

The CMImodel does not contain an explicitadjustment to reflect differences in population and
pensionerimprovementrates.
The SOA modelincludes an optionalinput dataset for pensioners. This may notbe available in other
countries.
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Summary

= Mortality experience in the Netherlands includes some unique features that make
default versions of extrapolative models unsuitable for use in projecting
improvements for this population

= Methods fordealing with COVID-19 and socioeconomic differences willhave material
impacts onassumptions and need to be implemented with due regard to local
circumstances

= Cohorteffects also merit careful treatment: the key testis whether projected mortality
rates are plausible
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