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What will we cover today

0 A short primer on longevity philosophy

e How longevity actuaries add value

e A healthy niche for career specialisation?

° Your questions
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Dividing up baseline and trends

By separating
baseline from
improvements

you clarify your
strategy and your
unmanaged risks
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Cashflows from annuitant portfolio

Cashflows with no longevity
improvements (baseline longevity)

Median cashflow paid in each year

\ — — 95% confidence interval for
cashflows paid in each year

Longevity swap fixed leg

Main source of
uncertainty is the
trends over time,

impacting the length of
the tail of the run-off

Baseline

2011 2021 2031

2041 2051 2061

2071 2081 2091 2101

You can have high confidence in your

baseline with smarter collection and
analysis of survival data




Mortality risk or longevity risk?

Natural
hedge

Longevity
pipeline
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Three sub-risks

Idiosyncratic risk (or individual risk)

The risk that certain members of a population live significantly longer (or shorter) lives than that predicted, driven by the natural variation in a

population (where some people may just be (un)lucky with how long they live).

16%
Basis (or baseline) risk

14% ) . ) i . : . . . .
When calculating the longevity for a given population, this is the risk of how much the given population differs from the population used to

calculate the baseline longevity assumption.

-
N
P

Trend risk

-
o
X

8% The risk that morfality rates decrease (or increase) at a different rate to that assumed, resulting in people living for different lengths of time than
0 . . -
Individual Risk predicted.

6%

Baseline risk
4%

Impact on liability of 1-in-10 scenario

Lexicon of Longevity

2% Trend risk A glossary of Longevity terms

0% https://www.clubvita.net/glossary

10 100 1,000 10,000 100,000
Number of participants
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https://www.clubvita.net/glossary

Club Vita Si=  gwj
Proper noun, [kluhb vee-tuh], \'klob vé-ta\ 2008 2015 2019

1. Center of excellence for improving understanding of human longevity.

2. Community of organizations with a shared interest in longevity and belief that the ‘bigger’
the data, the lower the (statistical) noise.

3. Provider of longevity risk informatics to support pension funds’ risk management strategies
and enable market innovation.

Club Vita is an independent data utility,

supporting pension funds, advisors, insurers & asset managers
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Combine actuarial techniques with real world knowledge

Unhealthy lifestyle postcode
Low affluence
Il health retirement

Manual worker

Life expectancy
from 65:

12 years

aVITA

Healthy lifestyle postcode
High affluence
Normal health retirement

Non-manual worker

Life expectancy
from 65:

22 years
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Understand the commercial consequences ....
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Period life expectancy from age 65

A lot of people in the City are
getting very excited about death

“..."£2bn windfall
to the life sector.”

THE WALL STREET JOURNAL.

)me World US. Politics Economy Business Tech Markets Opinion Life&Arts

Men Women MARKETS | HEARD ON THE STREET

e= = Pre 2011trend == == Pre 2011 trend Life WaS ShOl’t fOl’ LOIlgEVity Gains

Life expectancy at 65 is falling and that means cash windfalls for insurers

2005 2010 2015 2020

At the population level, longevity improvements have
slowed in the last decade Q
12
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[Look under the bonnet ...

M Male B Female
Days
100

80
A 60

Change in life 40
expectancy
between 20 .I I I
2012-2014 Qg == - — —
and I I
2015-2017 -20
-40
v
1 2 3

-60
-80
-100
4 5 6 7 8 9 10
Most deprived Least deprived

Poorest to richest areas

Source: ONS [B]B[C]

< Exploring the socioeconomic spectrum can uncover the true story )

awVITA
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Quantify effect of diversity ....

Lower socio- . ) ) -
é ) H Broadly typical pension schemes H Higher socio H
economics economics

Bl Hard-Pressed B Making-Do Bl Comfortable
~ live in most [ ~everyoneelse | [ ~ higher incomes ]
deprived areas

Population level trends could mis-estimate the experience of the
majority of scheme liabilities

)

CLUNI-IIA Source: Club Vita analysis for PLSA longevity trends report 2017. Coloured areas relate to Club Vita based socio-economic classes
(VitaSegments) which are subtler than the Cleese / Barker / Corbett socio groupings.
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Broaden your horizons

Expectation of life at birth

8 87
Men Women

| | I I I |
2000 2005 2010 2015 2000 2005 2010 2015

Note. The first decile represents the 10 percent of the population in counties with the lowest SISs and the 10th decile
represents the 10 percent of the population in counties with the highest SISs.

https://www.soa.org/globalassets/assets/files/resources/research-report/2020/mort-socioeconomic-cat-report.pdf

aVITA
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Inter scheme diversity

Standard tables only
capture a fraction of the
diversity of pension plans
in the US

Fewer than 50% of plans
in our initial calibration of
VitaCurves are close to
Pri-2012 expectations

And only a small minority
have enough data to
create experience
adjustments.

aVITA

Expectation of life of a 65 year old in each plan
(2012-2016 data)

90
89
88 = = All plans
=87
- 86 ¢ Pri-2012
a, | |
g 85
@ Pri-2012
= 84 white collar
83
A Pri-2012 blue
82 . . collar
81 =

81 82 83 84 85 86 87 88

Men

Source: Club Vita analysis of c100 single employer plans

Very few plans that you
insure have enough to

perform experience
analyses.
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Intra scheme diversity —

Breakdown of highest

Change from "average" to individual assumptions decile by ZIP+4 group
ow life
0 100%
40% of 10% ’ expectancy
ici 7.8%
articipants 5o, A
. 80% D
S 4% ~
Breakdown of lowest B So
. 0,
decile by ZIP+4 group = oy 4% 60% — S
Low life = 0.9% ~.
100% 2
0 expectancy= [ .
A K [ | f— E
= 9 40%
- o -0.4% o
§D -1.4% e
80% o
s -2.9%
’)’ -3.8% 0%
0
PR o -4.9%
80% 2 v
D High life
0% expectancy
-10%
40% 40% 16% 11% 8% 7% 5% 4% 4% 3% 2%
Bottom 10%  10-20% 20-30% 30-40% 40-50% 50-60% 60-70% 70-80% 80-90% Top 10%
0
E Proportion of retirees in each liability decile 2% of
20% 4 > -
q— participants

v Smallest pensions Largest pensions
0%

expectancy
wVITA
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Identify potential societal trends
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Lower longevity improvements

(" Short term risk of COVID-19 )
There is a risk that we see further waves of
infection as social distancing measures are

\_ relaxed )

4 I
Long term risk of COVID-19

Disease could continue to be a risk without
finding an effective vaccine.

Higher longevity improvements

/

-

Survivorship bias
The average health of the surviving
population could be higher in the years
following the outbreak.

~

J

-

-

Reduced circulation of flu
Change in social behaviour (e.g. increased
handwashing) may reduce prevalence of flu
and other infectious diseases in future.

\

J

-

Reduction in air pollution
Change in social behaviour may result in the
reductions to air pollution persisting.

\

N

Reduction in smoking
Disease may have encouraged existing
smokers to stop

J

-
-

o J
( Impaired long-term health h
The long term health of those who were
infected with COVID-19 but survived the virus
\_ might be damaged. -
(" Disrupti - A

ption to non-COVID care

Deterioration of patients with non-

coronavirus conditions due to delays in
\_ treatment (e.g. cancer) )
4 )

Global recession
A global recession may impact future public
sector spending in health care.

o J

Health/social care funding increase
Issues with funding unearthed during the
pandemic may be more likely to be addressed

\
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Quantify effect of scenarios on each scheme

Demographics: ‘ ‘ M
Hard Making- Do Comfortable
Pressed
0% 30%
o | ® | COVID-19 will increase 2020 and 2021 deaths in the
Sever | tY- +X% overall population by X% compared with prior best
estimates.
-10% 20% . . .
| ® | On average, the surviving population will have Y%
i . higher mortality as a consequence of society's exposure
Im p airment: H-Y% to COVID-19 through direct medical conditions and
broader economic & healthcare impacts. Note: could be
negative.
Ox ° 2X
] ' Individuals from low socio-economic groups are Z times
Selectiveness: X7 more likely to die of COVID-19 compared with overall

population.

SVITAS

L ]
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Visualise the shapes effects

ingher mortality
muted in the short
term (due to
survivorship effect

\within the fund)

~

J

Higher immediate
mortality (2020-
2021) as a direct
consequence of the
pandemic

)

aVITA

(m)

Modelled impact of COVID-19 on annual scheme cashflows

<

| | (Higher mortality in the I

" Qurvivors). J

2020

2030

2040

2050

2060

2070

2080

— Modelled impact of COVID-19
— Previous best estimate

longer term (due to long
lasting suppression of the
economy and long term
health impairments for

2090 2100 2110

-5%

CHANGE IN PRESENT VALUE

-1 year
CHANGE IN AVERAGE

(COHORT) LIFE EXPECTANCY
FROM AGE 65

Consider how future scenarios would impact scheme cashflows

Source: Club Vita COVID scenario analysis of a sample pension fund. The scenario is for illustration only, no probability is assigned to the likeliness of
these effects. Impact figures rounded to nearest integer.

L ]
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Study history

Period life expectancy from age 65
. P y g ~

86 -
84
82 1
80 -
78
76 -

74 -

72

&) Circulator

Infectious diseases

70

68

1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

—Men —\Women
LUDY ﬂ £ v':‘]u e P 22




[Learn from crises

‘Indispensable’ New Yorker

B GILLIAN TETT

FOOLS GOLD

HOW UNRESTRAINED GREED
CORRUPTED A DREAM,
SHATTERED GLOBAL MARKETS

AND UNLEASHED A
CATASTROPHE

‘A blistering narrative exposé’
Independent on Sunday

—_—

wVITA 2008

Chartered Enterprise Risk Actuary

This document certifies th:

. C -
OMa/m @;}g/lw DBenjamin hderson

having agreed to comply with
the Actuaries’ Code, Disciplinary Scheme and
Continuing Professional D Requi

of the

Fnstitute and. %{t@w o Fetwarics

and having also met the educational
requirements of the CERA Global syllabus
has been awarded the designation

Chartered. (@?lw;ékéﬁ@ Risk t%{—(lmy

by the CERA Global Association
This certificate is issued by the
Institute and Faculey of Actuaries on
23 Ofecember 201 {

L ]
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Know your limitations

aVITA

88

86

[9.]
=y

o0
=

Life expectancy from age 65
[9.0]
[

78

76

Period life expectancy from age 65

1970

1980

Historic data

1930 2000 2010

== == Historical improvement assumptions

2020 2030

- = 7019 CMImodel

2040
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Understand our interconnected world ...

The heart of a life insurer

Social
history

Medical
innovation

Health
spending

Inter-
| generational
\ fairness

Interest
rates

Lower rates
increases longevity

>
=
>
)
on
=
Q
—

e

Higher inflation increases

Health spending : 7
ongevity ris!

Popularity

Pensionreform  / Confidence \ [/ Future

Poli.tical o . indata& economic
seqbuen \_——/ models \/ growth

Historical underestimates ([ Couldunmanaged longevityrisk |
in longevity increases trigger a global recession?

L ]
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Maths has replaced the microscope ....




Genomics 18 set to revolutionise medicine ....

$100,000,000

$10,000,000

$1,000,000

$100,000

$10,000

N I H National Human Genome
4 Research Institute

genome.gov/sequencingcosts

$100
2001 2002 2003 2004 2005 2006

Cost per Human Genome

2007 2008 2009 2010 2011 2012 2013

2014

Moore’s Law

2015

2016

2017

2018 2019

L ]
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Longevity follows lifestyle

Research study results: Genetics vs. Environment Genetics

100%
80%
o * Research suggests lifespan is
less than 20% genetic
- e Lifespan (from birth) driven more
TR B T om by nurture than nature
0%

Herskind Ljungquist Gavrilova Mitchell Skytthe Kaplanis ° BUt genetlcs IS used to StUdy
1996 1998 1998 2001 2003 2018 pace Of ageing

B Genetics ™ Environment

VITA _ q )




Biological age estimation

New data points that could enable product innovation and leading indicators of emerging health trends

ELYSIUM

Envirome * ..
i ).
L A5

Genome
Microbiome

Vratonmo

4 FVIANVERRIS

N
<N

by Elysium Health

Metabolome 54 " Index

RAND EUROPE

An assessment of the association
between Vitality's Active Rewards with
Apple Watch benefit and sustained
physical activity improvements

Marco Hafner, Jack Pollard,
Christian van Stolk

Products - Company v Buy Index

Index

Discover Your Biological Age

Index, a revolutionary at-home test developed by Elysium Health,
tracks how fast you've been aging using the latest generation
technology in the science of epigenetics. With Index you'll receive:

« Biological Age, a measure of the average age at which your body is
expected to function

« Cumulative Rate of Aging, the pace at which your body has aged for every
year you've been alive

« Science-backed lifestyle recommendations you can use to adopt healthier
habits

« Exclusive pricing for Basis subscribers starting at $299

Buy Now $499

https://www.rand.org/content/dam/r

and/pubs/research reports/RR2800/R

R2870/RAND RR2870.pdf

L ]
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Our next big challenge
L0 Yean

SurvivaL

1930 20/0

awVITA

WITHiN
20 YEAR
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The role of geography

People, Pattern
and Process

Low socio-
economics

An Introduction to : >
Human Geography 4 * ‘¢
o
. 2
x o 2
THE VILLAGE Q ’ ’ 0‘
SO @
‘ \L ShopRite of Metr
5 - ~—
; High socio-
V'S L 4 .
ﬁ T4 ¢ &, economics
¥ [ee 4
VTA https://www.clubvita.us/news-and-insights/zooming-in-on-zipcodes
CLUB L

31

L ]
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Falling interest rates increase importance of longevity

How much does the addition or reduction of a

Key Bond Yields
B . . .
] year at the end of life affect pension valuations?
"""""""""""" 12%
st ¥V N TTv=—ll__
~~~~~~~~~~~ 10% .
ICE Both 10+ AMAAA N\ T=al] ) ..,
| T h-8% e,
a | Y
T B, “q 2010
wl M-¥T. Treasury 4§ ~~ﬁ.‘o....
0, 1 Ce,
g ! ... 2020
1 o
------------------------------------ f--------------'»’o..
. 2% | S
| = e
0% i :
. +/-1% +/-2% I+/-3% | +/-4% +/-5%
]
e B bR SN M OBS R W NS W WS Changein reserve required prr each extra year of life for 65 year old
l I
Source: Willis Towers Watson - Pension Finance Watch at July 31, 2020 * *

Each one year increase (or reduction) in life expectancy now costs (or
saves) 4% of reserves for a typical 65 year old.

Mis-estimates from current blunt practices are increasingly costly,
causing opportunity costs in a range of pension decision-making.

aVITA
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https://www.willistowerswatson.com/-/media/WTW/Insights/2020/08/Pension-Finance-Watch-July-2020.pdf?modified=20200806185943

Investment applications

Sensitivity of liability benchmarks to changing longevity

aVITA

Longevity Risk (LEO1)
Assets vs Liabilities (£)

800,000 -
700,000 -
600,000 -
500,000 -
400,000 -
300,000 -
200,000 -

100,000 -

0 -

0

-500,000

-1,000,000

-1,500,000

-2,000,000 -

-2,500,000 -

4,800,000
4,200,000
3,600,000
3,000,000
2,400,000
1,800,000
1,200,000

600,000

0

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2031 2036 2041 2046 2051 2056 2061 2066 2071 2076 2081 2086 2091 2096 2101 2106 2111 2116 Total

M Assets
Sensitivity of PV01 to Longevity Risk
g -0
p I I - -2,000,000
E - -4,000,000
E - -6,000,000
£90k
£3,030k <|i I -8,000,000
£330k
- -10,000,000
2017 to 2027 to 2037 to 2047 to 2057 to 2067 to Total
2026 2036 2046 2056 2066 2200

Low longevity stress

M Benchmark longevity

High longevity stress

W Liabilities

2,500,000

2,000,000 -

JIIIII

1,500,000

1,000,000

500,000

0

Sensitivity of IEOL to Longevity RIsk

2017 to 2027 to 2037 to 2047 to 2057 to 2067 to Total
2026 2036 2046 2056 2066 2200
Low longevity stress B Benchmark longevity High longevity stress

LDI Analysis — Liability Hedging Portfolio

r 10,000,000
- 8,000,000
- 6,000,000
- 4,000,000
2,000,000

-0

Illustrative based upon a highly simplified approach to estimating LEO1 as applied to liability PVO1s for example scheme.
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Longevity skills travel

VITACURVES.

)

&=

Total spread

« 12 years »

« 10 years »

« 9%2 years? »

ovong e 107 s D47 e T De s B~ B
Retirement health 2V 3 Y5 2 1 1
“Normal health”

spread 8 PpE 5: P - PE_c e 7. PE_c P
Lifestyle 4Y4, 4%/ 24 3% 342 3Y22
Affluence 3% s 2 2V 3Ys 1% \
Occupation Ya Yo 1Y <Y 1Y 1

Effects shown are the impact of changing one rating factor in isolation. Precise impacts depend on order of changing variables and so above reflects

\ A
CL Liu\l;j ﬂ m;ﬁfi‘%

sector data). (a) Anticipating a wider US spectrum in 2020 release as salaries are introduced as measure of affluence.

broad quantum and therefore relative importance of each variable. Sums may not add due to rounding. UK and Canada calibrated to data from both
public and private sectors, which show no material difference when salary and postcode are known (the first generation US calibration only used prlvate
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RIP: CAPS 1984-2016

ASSET MANAGEMENT

fh Caps no longer fits BNY Mellon

Bank's Combined Actuarial Performance performance data service is to be
closed down after a fall in subscriptions

Financial News

By Mike Foster
Thursday February 25, 2016 8:55 pm

The business was started by investment consultants Watson Wyatt, Bacon & Woodrow

and Mercer in 1984. For several years, its data-fed benchmarks set the targets managers
and pension schemes needed to beat.

A Caps subscriber said: "The firm has lost out because its subscriber base became too
low. It's been overtaken by eVestments and Mercer's GIMD performance service."

CLUMT/\ https://www.fnlondon.com/articles/caps-closes-bny-mellon-20160225
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Increases demand for “cultural translators”

Expert Annual engagement

: Interpretation New field of
demographic & translation longevity consulting

data an alytiCS : Additional revenues
for client

service Secure pensions
needs

Annual

Think of Club Vita like the demographic equivalent of
an investment performance benchmarking service




Many other actuaries are specializing in longevity

T .

= Mortality
Actuary
= L ongevity
Actuary
Linked ) \J\

Source: LinkedIn search on 1.12.20 in “People” profiles for “Longevity Actuary” or “Mortality Actuary” Q

awVITA
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Longevity influences many situations

Acquiring mortality risk exposures as an asset

Holistic well-being (financial, physical health, mental health, work)
Evaluation of index-based longevity risk transfers

Financing social care for elderly

Equity release mortgage portfolio management

Managing portfolios of social housing stock

X X N X X

How many longevity actuaries in 10 years? M
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