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In this presentation...

Why is the macro outlook important?
How does it apply to managing pensions?

What are the practical applications from today?
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n What can | expect in the next 15 minutes? Answer to...

Why is the macro outlook important? How does it apply to managing pensions?
- Indirectly affects funding level and objectives. - Keyis to link outlook to impact on scheme.
- Uncertain global outlook, could go any way. - Use ALM analysis to understand risk and return sources.
- Risks greater than rewards for multiple stakeholders. - Apply ALM to make the best use of risk.

- Find the right balance between 3 levers to repair deficits
(investment return, sponsor contributions, time horizon)
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Scheme Overview

(Liabilities on self-

sufficiency gilts-flat
basis. Assumes no
contribution)

Asset Allocation

FRaR 95% breakdown

Key differences

Funding level 80% (Assets = £800mio / Liabilities = £1,000mio)
VaR 95% 8.14%

VaR 95 £81,425.717

FRaR 95% 6.17%

Nominal - Hedge Ratio 80.0%

Inflation - Hedge Ratio 80.0%

Expected Return 2.42%

Volatility 6.53%

Sharpe Ratio 0.37

FRaR 95%

Indexlinked
Gilts All

Overlay 20%
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2.LDI
40%
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Hedge Ratio = Funding Ratio (lower Funding & Value at risk)
Higher Sharpe Ratio
Diverse sources of returns and risks

n Let’s imagine two common pension schemes (same funding level, different strategy and hedge ratios)

| |FullyHedged Under Hedged

Funding level 80% (Assets = £800mio / Liabilities = £1,000mio)
VaR 95% 31.06%

VaR 95 £310,604,787

FRaR 95% 21.96

Nominal - Hedge Ratio 15.0%

Inflation - Hedge Ratio 16.6%

Expected Return 2.64%

Volatility 23.18%

Sharpe Ratio 0.11

FRaR 95%

Index-linked Gilts
All
20%

3.Liquid Market
Strategies
80%

Funding Ratio at Risk
10.3% 2

0.3%

15.7%

22.0%
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Hedge Ratio is less than Funding Ratio (more risky portfolio)
Higher risk and return asset allocation (80% developed market equities)

2 year shorter full funding date
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n And apply a range of instantaneous market shocks. First, Good - Q2 2009

This follows the bottom of the Great Financial Crisis in March 2009, which saw the bottom of the equity selloff and the first
round of Quantitative Easing in the UK.

Equities rallied, rates and inflation rose, so did commodities. Risk ON was back!

Market shock

DM Equities +20%
Gilts 20 year +0.34%
Inflation 20 year +0.57%
Commodities +12%

Scenarioimpact __________________[Fully Hedged Under Hedged

Funding level change -1% +9%
Return required to meet current full funding date G+2.60% (+0.18%) G+1.13% (-1.54%)
New full funding date with current expected return 2031 (+1 year) 2019 (-9 years)
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n Bad - Q3 2011

This was when sentiment changed from risk on to risk off. The euro crisis was re-emerging, with an increasing threat of spillover
from peripheral to core countries.

Also, rates had been expected to rise during 2011 so they fell sharply alongside equities.

Market shock

DM Equities -17%
Gilts 20 year -0.98%
Inflation 20 year -0.55%
Commodities -11%

Scenarioimpact __________________[Fully Hedged Under Hedged

Funding level change +1% -15%
Return required to meet current full funding date G+2.30% (-0.12%) G+3.94% (+2.30%)
New full funding date with current expected return 2029 (-1 years) 2042 (+14 years)
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n Ugly - 2008

The ugly scenario takes in the height of the Great Financial Crisis of 2008/9. This is when the world really figured out how ugly it
could get following the collapse of Lehman Brothers/Bear Stearns in US and Northern Rock/Bradford and Bingley in UK.

There was a big drop in equities and commodities, with rates and inflation also falling.

Market shock

DM Equities -42%
Gilts 20 year -0.28%
Inflation 20 year -0.25%
Commodities -36%

Scenarioimpact __________________[Fully Hedged Under Hedged

Funding level change +1% -28%
Return required to meet current full funding date G+2.42% (same) G+6.72% (+4.12%)
New full funding date with current expected return 2030 (same) Never
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n Severe Adverse

This is a scenario used US Federal Reserve in stress tests for banks, which assess banks’ capital ratios.

Market shock

DM Equities -32%
Gilts 20 year -0.94%
Inflation 20 year -0.94%
Commodities -50%

Scenarioimpact _________________[Fully Hedged Under Hedged

Funding level change -2% -21%
Return required to meet current full funding date G+2.70% (+0.28%) G+5.51% (+2.87%)
New full funding date with current expected return 2033 (+3 years) Never
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n If we see another crisis, what other tools can policy makers use and how can schemes prepare?

- Negative deposit rates. Investment Principles* and Practical Applications

Fiscal expansion.

\Ill investment strategy
starts with the clear goals,
objectives & constraints of

the client, including a defined
and agreed risk budger

2

The success of an
investment strategy is judged
by meeting client objectives,

not in predicting the direction
of the marker

11

Risk management needs
to be put in place in the good
times to bave the most effect
in the bad rimes

15

Diversification adds
value over the long term but
cannot be relied upon to
protect the portfolio in all
adverse conditions

We accept that our clients
may bave strong market

views but we will encoura}r;e

them to right-size the risk they
take in expressing these views

- Expanded quantitative easing. 1 Focus on YOUR goals and objectives, make

all decisions are made in the context of your
unique risk management framework.

The future is unpredictable, time and energy
can be better spent focusing on what you
can control.

It’s possible to use ALM analysis to assess
the potential impact on your scheme in
advance, “plan for the best, prepare for the
worst”.

Diversified sources of risk as well as return
stand a better chance of reaching objectives
in many but not all conditions.

Key to risk management is to right-size the
risk, to make the most effective use of risk
budget and to find right balance between
3 levers (investment returns, sponsor
contributions and time horizon).
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Redington B

Investment

Principles

INVESTMENT
STRATEGY

All invesiment strategy
slarts with the clear
Eoals, obectives &
constraints of the client,
including a defined and
agreec risk budget

o=

#) The success of an

o' Investment strategy

I8 Judiged by meating chant
objectives, Not in pradicting
the direction of the market

Investment
straregy
should be as
simple as possible
hut as complex as
necessary 1o meel
client objectives
F Imvestment strategy
L ondy works if it is
Implementsd; & stratégy can

only be optimal If 8 client will
execute it

= Manages selection

4 ¥ shauld not trive
Irvestment strategy;
rather managers should
ba chosen to fulfil the
strategic asset plocaton

EXPECTED
RETURNS

For every

return above
the risk-free rate
there is a risk;
bowever some
risks offer no
or negative
expected returns
= Qur assumptions

where possible
are ampincally based

) Using prudent

expocted retum
assumptions incorparates a
margin of safety leading 1o
better outcomes

‘\
s

& 9 Going strategically

net shor 6 risk
premia shoukd be subject to
a much highee hurdle than
being long

E a R liquidnty alwoys
BNV increasss risk
relative to a liguikd
comparabie asset and so
reads 1o offer a higher
expected retum Lo be a parn
of an asset allccation

F 1 Risk management
LN neacs 1o be pul in
pace in the good times 1o
have the most effect in
the bad imes

l Risks
still
exist if vou
don't measure
them, but risks
can only he
controlled if you
do measure them

i Risk management

ﬂ €V and asset allbcation
W0 NOt AN BXA0T STEeNCE; you
roed both quaktative and
Guantitative judgement

i ,5 We sccept that
B making mistakes
is Mmeviable; we commit to
acknawledging, comecbing
and leamng from them

# ™ Davursdcation adds

L € P value over the long
am but cannet be relied
UPoN 10 protect the portiolio
in af adverse conditions

STRATEGY
IMPLEMENTATION

¥ { We accept thet our
8§D csents may have
SUONE MAarkel views but we
wil encourage them 1o right-
Size the risk they take in

expressing these views

s Spend more time on
% 4 things that wis ma%e
B difference to goals and
objectives anc kess ime
0 those 1hat won't

F‘ [N Implememation

LU F costs (both trading
and fund management
fees) shauld be as cheap
a5 possitie but not at the
expense of compromising
client objectives

E q; Prioritiae the “quick

wirs” firat before
worrying aboul how difficult
the harder things are

20"

understand
sometbing, our
advice is don’t
invest in it.
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n Appendix 1 - Scenario assumptions

Commodities

DM Equities

CTA

Risk Parity - Interest Rate
Risk Parity - Equity

Risk Parity - Commodity
Style Premia - Defensive
Style Premia - Momentum
Style Premia - Quality
Style Premia - Value

Vol Control Equities DM with Put

*Noteson hypothetical'Severe Adverse" shock assumptions
CTA = Conservative estimatesuffers same as equishock

Style= 0% shock as no correlation to the stressed variatldese{urn is independent of DM equity,
Interest rates , inflation andommodities)

11.7%
19.7%
-2.4%
-3.6%
5.3%
4.3%
-1.8%
-9.3%
9.4%
15.1%
5.2%

-11.3%
-17.1%
2.6%
15.1%
-10.0%
-6.7%
2.4%
-5.7%
7.3%
1.2%
-10.2%

-35.6%
-42.1%
13.1%
21.6%
-18.5%
-1.8%
-12.0%
-8.2%
17.2%
5.2%
-18.3%

-50.0%
-31.5%
-31.5%
-0.9%

-31.5%
-50.0%

*
*
*

*

-31.5%
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] Gilt Yield Shock

Good - 2009 Bad - 2011 Ugly - 2008
Adverse

1M
3M
1y
2Y
3Y
4Y
5Y
7Y
)
10Y
15Y
20Y
30Y
40Y
50Y

-0.14%
-0.14%
0.04%
0.31%
0.26%
0.57%
0.56%
0.46%
0.34%
0.55%
0.32%
0.34%
0.14%
-0.34%
-0.29%

-0.01%
-0.03%
0.00%
-0.22%
-0.39%
-0.60%
-0.53%
-1.03%
-1.05%
-1.05%
-1.29%
-0.98%
-0.67%
-0.44%
-0.41%

n Appendix 2 - Scenario assumptions

-3.91%
-4.05%
-3.88%
-2.64%
-1.98%
-1.82%
-1.64%
-1.55%
-1.53%
-1.41%
-0.43%
-0.28%
-0.51%
-0.34%
-0.49%

-0.13%
-0.13% 2Y
-0.25% 3y
-0.54% v
0.73% oY
-0.78% oY
0.83% ;:
-0.89% oy
-0.94% 10y
-0.97% 1oy
-0.93% =
-0.94% 20Y
-0.87% o5y
-0.81% 30Y
-0.74% 40Y
50Y
55Y

0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.44%
0.49%
0.56%
0.62%
-0.25%
-0.30%
-0.31%
-0.29%
-0.26%
-0.26%

-0.21%

-0.21%
-0.21%
-0.21%
-0.21%
-0.21%
-0.27%
-0.33%
-0.39%
-0.43%
-0.51%
-0.57%

0.06%
0.21%
0.24%
0.10%
0.06%
0.06%

-1.64%

-1.64%
-1.64%
-1.64%
-1.64%
-1.64%
-1.64%
-1.64%
-1.51%
-1.43%
-1.24%
-0.88%

0.00%
0.03%
0.05%
0.04%
0.07%
0.07%

-0.25%
-0.54%
-0.73%
-0.78%
-0.83%
-0.86%
-0.89%
-0.91%
-0.94%
-0.97%
-0.95%
-0.93%
-0.55%
-0.49%
-0.43%
-0.36%
-0.37%
-0.37%

] Change in Inflation (GBP BEI3M)

Term Good-2009 | Bad-2011 | ugly-2008 | Severe
Adverse
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n Appendix 3 - Summary of stress test results for “Fully Hedged”

Severe Adverse
Pre-shock (£ Good - 2009 (£ Bad - 2011 (£ Ugly - 2008 (£ £
Total - 200,000,000 - 22,305,681 - 1,451,148 606,054 - 27,555,791
Assets 800,000,000 8,428,350 24,879,586 3,469,235 - 43,506,136
2.LDI 320,000,000 19,207,526 17,418,954 3,995,718 613,440
Index-linked Gilts All 320,000,000 19,207,526 17,418,954 3,995,718 613,440
3.Liquid Market Strategies 480,000,000 - 10,779,177 7,460,632 - 526,483 - 44,119,576
CTA 61,935,484 - 1,513,291 1,588,917 8,094,935 -
Risk Parity 185,806,452 7,506,581 2,006,710 - 29,373,104 - 23,969,032
Style Premia - Combined 185,806,452 - 24,924,244 24,015,548 40,902,231 =
Pooled Vol Control DM With Put 46,451,613 8,151,778 - 20,150,544 - 20,150,544 - 20,150,544
Overlay - 25,207,332 51,085,475 22,622,658 36,603,398
Overlay - 25,207,332 51,085,475 22,622,658 36,603,398
Gilt Nominal Hedge - - 8,015,235 89,338,880 56,303,362 106,862,623
Gilt BEI Hedge - 33,222,567 - 38,253,405 - 33,680,704 - 70,259,225
Liabilities -1,000,000,000 - 55,941,362 - 77,416,209 - 25,485,839 - 20,653,053
Change in Funding Level n/a -1.1% 1.3% 0.6% -2.3%
Full Funding Date with current expected return 2030 2031 2029 2030 2033
Excess return required to meet 2030 Full Funding Date 2.42% 2.60% 2.30% 2.42% 2.70%
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n Appendix 4 - Summary of stress test results for “Under Hedged”

Severe Adverse
Pre-shock (£ Good - 2009 (£ Bad - 2011 (£
Total 200,000,000 79,904,900 - 177,899,073 - 292,803,484 - 221,946,333
Assets 800,000,000 135,846,262 - 100,482,865 - 267,317,645 - 201,293,280
2.LDI 160,000,000 9,603,763 8,709,477 1,997,859 306,720
Index-linked Gilts All 160,000,000 9,603,763 8,709,477 1,997,859 306,720
3.Liquid Market Strategies 640,000,000 126,242,499 - 109,192,342 - 269,315,504 - 201,600,000
Tax Efficient DM Equities 640,000,000 126,242,499 - 109,192,342 - 269,315,504 - 201,600,000
Liabilities 1,000,000,000 - 55,941,362 - 77,416,209 - 25,485,839 - 20,653,053
Change in Funding Level n/a 8.6% -15.1% -28.1% -21.3%
Full Funding Date with current expected return 2028 2019 2042 Never Never
Excess return required to meet 2028 Full Funding Date 2.64% 1.13% 3.94% 6.72% 5.51%
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Austin Friars House, 2-6 Austin Friars, London EC2N 2DB

Contact

Gurjit Denhl
Senior Vice-President

Direct Line: 020 3326 7102
gurjit.dehl@redington.co.uk

www.redington.co.uk

Stay up to date with
our latest thinking

Disclaimer

For professional investors only. Not suitable for private
customers.

The information herein was obtained from various sources.
We do not guarantee every aspect of its accuracy. The
information is for your private information and is for
discussion purposes only. A variety of market factors and
assumptions may affect this analysis, and this analysis
does not reflect all possible loss scenarios. There is no
certainty that the parameters and assumptions used in this
analysis can be duplicated with actual trades. Any
historical exchange rates, interest rates or other reference
rates or prices which appear above are not necessarily
indicative of future exchange rates, interest rates, or other

reference rates or prices. Neither the information,
recommendations or opinions expressed herein constitutes
an offer to buy or sell any securities, futures, options, or
investment products on your behalf. Unless otherwise
stated, any pricing information in this message is indicative
only, is subject to change and is not an offer to transact.
Where relevant, the price quoted is exclusive of tax and
delivery costs. Any reference to the terms of executed
transactions should be treated as preliminary and subject
to further due diligence .

Please note, the accurate calculation of the liability profile
used as the basis for implementing any capital markets
transactions is the sole responsibility of the Trustees'

Telephone : +44 (0) 20 7250 3331

actuarial advisors. Redington Ltd will estimate the liabilities
if required but will not be held responsible for any loss or
damage howsoever sustained as a result of inaccuracies in
that estimation. Additionally, the client recognizes that
Redington Ltd does not owe any party a duty of care in this
respect.

Redington Ltd are investment consultants regulated by the
Financial Conduct Authority. We do not advise on all
implications of the transactions described herein. This
information is for discussion purposes and prior to
undertaking any trade, you should also discuss with your
professional tax, accounting and / or other relevant
advisers how such particular trade(s) affect you. All

analysis (whether in respect of tax, accounting, law or of
any other nature), should be treated as illustrative only and
not relied upon as accurate.

©ORedington Limited 2015. All rights reserved. No
reproduction, copy, transmission or translation in whole or
in part of this presentation may be made without
permission. Application for permission should be made to
Redington Limited at the address below.

Redington Limited (6660006) is registered in England and
Wales.

Registered office: 55 Baker Street, London W1U 7EU
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