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Agenda and speakers

Many pension schemes now have very low levels of investment risk. As a result, longevity risk (or risks) is becoming
more important in the context of the total level of risk being run. If these risks are not hedged, there are implications

for the most appropriate investment strategy in terms of optimising risk/return trade-offs. In this session, we describe
the different risks faced, how they can be measured and the implications for optimal investment strategies.
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Paul is responsible for leading global research in investment strategy, outcome-oriented
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just at LGIM but also across the Legal & General Group. Paul joined LGIM in 2015 from
J.P. Morgan Asset Management where he was European Head of the Strategy Group.
Prior to that, he was a Professor of Actuarial Science at the University of Kent, where he
continues to hold a chair. As well as holding a PhD in Economics from the University of
Bristol, Paul is a Fellow of the Institute and Faculty of Actuaries, of the Chartered Institute
for Securities and Investment, and of the Royal Statistical Society. He is also a chartered
enterprise risk actuary and a CFA charterholder.
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expertise in risk management, derivatives, insurance investment and project management.
His main focus is on the management of a range of pooled funds and bespoke client
portfolios for DB and DC pension scheme clients. Graham joined LGIM in 2007, originally
working in the Derivative Trade Support team and moving to the Solutions Group in 2009.
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management and accounting.
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Key points
Y
Executive summary

This paper ines how future
lity and life ie ity risk,
affects defined benefit pension schemes. The purpose of
this paper is to set out a framework for measuring and
understanding longevity risk, and to explore its potential
impactoni strategy, parti y for sch

aiming for self-sufficiency. The key points are:

* As pensions schemes approach their
endgame, longevity risk is an increasingly
significant component of overall scheme risk

* Understanding longevity risk needs
stochastic models which should be used
together with stochastic investment models

* Schemes in run-off should diversify longevity
risk with some investment risk unless they
are fully funded on particularly prudent
longevity assumptions
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Stylised profile of economic and longevity risk

CEEE * As economic risk falls, longevity risk becomes
I significant — it is no longer diversified
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Drivers of longevity risk

Drivers for continued Drivers for reduced
longevity improvements iImprovement rates

Reduced infectious disease rates Complex illnesses such as dementia
may be harder to tackle

Reduced occupational stress Global warming
Improved healthcare Pollution

Rising living standards Obesity

Lifestyle changes Biological limits of ageing

Increasing understanding of genetics Antibiotics lose effectiveness
and personalised medicine

Further advancements in medical Overcrowding
technology
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Components of longevity risk modelled

* Level risk is ignored — though there
IS a risk that the initial rates are
wrong, it is not a diversifiable risk

Components of longevity risk * \olatility risk can be important for

Level risk x small schemes
Volatility risk 4 * Trend risk is the most obvious
Trend risk v risk...
* ...though we also consider trend
change risk

* Starting point is Lee-Carter...
* ...with a trend-change variation
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Lee-Carter trend parameter

* Clear changes in trend can be seen...
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= England and Wales combined - model approximation

— England and Wales combined excluding wars and pandemics
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The impact of trend-change risk
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The impact of scheme size

o o s

* Small scheme risk not generally an issue...
* ...unless well under 1,000 members

14% .
2 |
g : ..........
E §| 1% | o————
@ s s Total rigk - equal pensions
3 T B% ==== Tatal risk - unequal pensions
o % = Table risk
on 5% — Srmiall scheme risk - equal pensions
g g a8 | . mm Small schame risk - unequal pensions
28 | N e
- S B N

®o e T e
= e

0 200 400 600 800 1,000 1200 1400 1,600 1800 2,000

MNumber members in pension scheme

Source: LGIM celculations




31 MAY - 2 JUNE 2016

LEGAL AND GENERAL INVESTMENT MANAGEMENT

The Chance of Ultimate Excess (CUE)

Y=

* Key concept — solvency is about the chance of
ultimate excess rather than present values
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The impact of longevity risk on asset allocation
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Disclaimer and important legal notice

The information contained in this document (the “Information”) has been prepared by Legal & General Investment Management Limited (‘LGIM”, “we” or “us”). Such Information is the property and/or confidential
information of LGIM and may not be disclosed by you to any other person without the prior written consent of LGIM.

No party shall have any right of action against LGIM in relation to the accuracy or completeness of the Information, or any other written or oral information made available in connection with this publication. Any
investment advice that we provide to you is based solely on the limited initial information which you have provided to us. No part of this or any other document or presentation provided by us shall be deemed to
constitute ‘proper advice’ for the purposes of the Pensions Act 1995 (as amended). Any limited initial advice given relating to professional services will be further discussed and negotiated in order to agree formal
investment guidelines which will form part of written contractual terms between the parties.

Past performance is no guarantee of future results. The value of an investment and any income taken from it is not guaranteed and can go down as well as up, you may not get back the amount you originally invested.
The Information has been produced for use by a professional investor and their advisors only. It should not be distributed without LGIM’s permission.

The risks associated with each fund or investment strategy are set out in this publication, the relevant prospectus or investment management agreement (as applicable) and these should be read and understood before
making any investment decisions. A copy of the relevant documentation can be obtained from your Client Relationship Manager.

Confidentiality and Limitations:

Unless otherwise agreed by LGIM in writing, the Information in this document (a) is for information purposes only and we are not soliciting any action based on it, and (b) is not a recommendation to buy or sell securities
or pursue a particular investment strategy; and (c) is not investment, legal, regulatory or tax advice. Any trading or investment decisions taken by you should be based on your own analysis and judgment (and/or that of
your professional advisors) and not in reliance on us or the Information. To the fullest extent permitted by law, we exclude all representations, warranties, conditions, undertakings and all other terms of any kind, implied
by statute or common law, with respect to the Information including (without limitation) any representations as to the quality, suitability, accuracy or completeness of the Information.

Any projections, estimates or forecasts included in the Information (a) shall not constitute a guarantee of future events, (b) may not consider or reflect all possible future events or conditions relevant to you (for example,
market disruption events); and (c) may be based on assumptions or simplifications that may not be relevant to you.

The Information is provided “as is” and “as available”._To the fullest extent permitted by law, LGIM accepts no liability to you or any other recipient of the Information for any loss, damage or cost arising from, or in
connection with, any use or reliance on the Information. Without limiting the generality of the foregoing, LGIM does not accept any liability for any indirect, special or consequential loss howsoever caused and on any
theory or liability, whether in contract or tort (including negligence) or otherwise, even if LGIM has been advised of the possibility of such loss.

Third Party Data:

Where this document contains third party data (“Third Party Data”), we cannot guarantee the accuracy, completeness or reliability of such Third Party Data and accept no responsibility or liability whatsoever in respect of
such Third Party Data.

Publication, Amendments and Updates:

We are under no obligation to update or amend the Information or correct any errors in the Information following the date it was delivered to you. LGIM reserves the right to update this document and/or the Information
at any time and without notice.

Although the Information contained in this document is believed to be correct as at the time of printing or publication, no assurance can be given to you that this document is complete or accurate in the light of
information that may become available after its publication. The Information may not take into account any relevant events, facts or conditions that have occurred after the publication or printing of this document.

Issued by Legal & General Investment Management Limited which is authorised and regulated by the Financial Conduct Authority. Legal & General Investment Management Limited, One Coleman Street, London EC2R
5AA

Source: LGIM as at 1 March 2015
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