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Liability Driven Investments (LDI)



Introduction

Total number of LDI mandates

= More and more pension schemes are
implementing LDI strategies to provide liability e
risk mitigation and smooth the ride as scheme’s -
progress towards their end game objectives

= Why?
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= What should Trustees be aware of when doing so? >
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Source: KPMG LDI Survey 2017



Liability Hedging Strategies



Liability hedge strategies

= A scheme’s liability hedging assets are intended to match the Scheme’s liabilities fairly closely. For
example, when interest rates fall, we want the value of the liability hedge to rise by about the same

proportion as the liabilities.

How does
the actuary
value the
liabilities?

How do you

invest assets
for LDI?




Gilts as a liability hedging asset

Projected Cashflows by Year
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= Cannot tailor the gilts to the

liability structure exactly due to
limited number of gilts in issuance
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= Pension schemes require returns in
excess of bonds
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* Index-linked gilts do not provide
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Interest rate swaps

= Requires collateralisation

= Compliance with regulations, such as
EMIR

= Trading costs are higher than gilts

= QOverall, swaps are more flexible

Pay a floating
rate, such as 6-
month Libor
over Xyears,
on a given
notional
amount

Receives a fixed
rate (the “swap
rate”) over X
years, on the
same notional
amount




Interest rate swaps —in practice

Investment

in a cash fund

Interest rate
swap

Receives a floating
Invest £200min a rate, such as
cash fund over X SONIA - costs, on
years, instead of £100m
buying a bond

Pay a floating
rate, such as 6-
month Libor over
10 years, on
£100m

Receives a fixed
rate (the “swap
rate”) over 10
years, on £100m

—_

= Scheme receives a net return
which is largely fixed: Swap
Rate + (Sonia — costs — Libor)

= Same concept applies to
inflation-linked bonds & swaps

= Sonia - costs — Libor = minus
20-30bps typically

= Therefore expect swap rates to
be higher than gilts by at least
20-30bps, to compensate for
the Libor-SONIA leakage,
costs and complexities
involved with swaps




The gilt swap spread



The gilt-swap spread
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The gilt-swap spread

= The difference between gilt yields and swap yields can also be seen across the term structure of
interest rates
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Swap Interest Rates vs Gilt Interest Rates

Swaps yield more

A

Gilt yield — swap yield = “gilt-swap spread”
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== Swap interest rates at 31 August 2017 w== Gilt interest rates at 31 August 2017

= There are a variety of drivers for the persistence and variability of the spreads...

Source: P-Solve, Bloomberg — 31 August 2017
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The gilt-swap spread, possible explanations for it

So why should pension schemes/Trustees be aware of this?
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The gilt-swap spread — a double edged sword



1. Gilts - example £1bn scheme

How might a scheme go about hedging?

= If the liabilities are valued on a gilts
basis, a scheme might want to
hedge using gilts

Liabilities

Gilt

interest
rates

LDl

100% gilts

hedging
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1. Gilts - example £1bn scheme

How might a scheme go about hedging?

Liabilities LDI

= There are only a limited number
of gilts in issuance

= Need to generate areturnin
excess of bonds

Gilt

interest
rates
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2. Swaps - example £1bn scheme

How might a scheme go about hedging?

= So why not use swaps?

Liabilities

Swap

interest
rates

LDl

100%
swaps
hedging
(and cash)
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2. Swaps - example £1bn scheme

How might a scheme go about hedging?

Liabilities

Swap

interest
rates

LDl

= Gilts yield more and provide
protection

= Using swap curve increases
liabilities
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3. Swaps and gilts - example £1bn scheme

How might a scheme go about hedging?

= Ability to select most attractive
assets

Liabilities

Swap

interest
rates

LDl

50% gilts
hedging

50% swaps
hedging
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3. Swaps and gilts - example £1bn scheme

How might a scheme go about hedging?

Liabilities LDI

= Basis risk —increased funding level
volatility

50% gilts = For example, if the Gilt curve fell by
hedging 0.1% relative to the swap curve, the
Scheme’s deficit would increase by

Gilt
about £20m)

interest
rates

NV 7V INQAQNI

ne. ging
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4. Gilts and TRS - example £1bn scheme

How might a scheme go about hedging?

= A scheme could use gilt TRS (or
repo) to gain unfunded exposure to
gilt interest rates (as a replacement
or alongside swaps)

= Mitigate basis risk

Liabilities

Gilt

interest
rates

LDl

50% gilts
hedging

50% Gilt
TRS (gilts
hedging)

A gilt total return swap (TRS)
exchanges cashflows linked to the
return of a gilt, in return for a set of
cashflows linked to a cash rate
(typically LIBOR) plus a financing
spread. Gilt TRS have similar
risk/reward characteristics to a direct
physical investment in a gilt, basket of
gilts or a gilt index.
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4. Gilts and TRS - example £1bn scheme

How might a scheme go about hedging?

Liabilities LDI
= Using TRS as a sole replacement

for swaps is more expensive and
carries more risks

50% gilts
hedging

Gilt

interest
rates
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5. Gilts, swaps and TRS - example £1bn scheme

How might a scheme go about hedging?

= Combination of gilt TRS (or repo)
and swaps to gain unfunded
exposure to gilt interest rates; AND

= Use short-term swaps in order to
achieve a better yield on the LDI
portfolio

= Mitigates majority of basis risk

Liabilities

Gilt

interest
rates

LDl

50% gilts
hedging

25% Gilt
TRS (gilts
hedging)

25% swaps
hedging
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5. Gilts, swaps and TRS - example £1bn scheme

How might a scheme go about hedging?
= More risk balanced strategy, with

Liabilities LDI the benefits of mitigating
majority of basis risk

50% gilts
hedging

= Being able to use the most
attractive liability hedging

Gilt instruments

interest
rates

25% Gilt
TRS (qgilts
hedging)

25% swaps
hedging

However, many schemes require significant returns, meaning their allocation to gilts would be much
lower
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6. Blended discount rate - example £1bn scheme

How might a scheme go about hedging if they require more return?

= Another way to counteract
variability between gilts and swaps is
to use a mixture of the two in the
discount rate (i.e. a blended discount
rate)

= This allows the scheme to continue
to decide which instruments to use
where

Liabilities

Gilt
interest
rates

Swap
interest
rates

LDl

25% gilts
hedging

25% Gilt
TRS (qgilts
hedging)

50% swaps
hedging
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6. Blended discount rate - example £1bn scheme

How might a scheme go about hedging if they require more return?

Liabilities

Gilt
interest
rates

Swap
interest
rates

LDl

25% gilts
hedging

25% Gilt
TRS (qgilts
hedging)

50% swaps
hedging

= This should reduce funding
level volatility
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The gilt-swap spread — a double edged sword

Further opportunities — harnessing the return differential



1. Harnessing the gilt swap-spread

Buy more longer-dated gilts than needed and remove
the excess interest rate exposure
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Combining a gilt maturing in 2050, for
instance, with a swap maturing in 2050
of lower notional where the scheme
enters into a “negative” interest rate
swap would remove some of the
interest rate exposure of the 2050 gilt

The Scheme would receive the gilt-
swap spread until the bond is sold or
matures

The Scheme is also exposed to the
change in value of the gilt-swap spread
during the holding period (spread
tightening would be beneficial)
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Recent reversal in spread widening

Having peaked in mid 2016, gilt-swap spreads have been falling and are now back to levels not seen
since 2014

Fixed Interest since 2005
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Source: P-Solve, Bloomberg — 31 August 2017
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Recent reversal in spread widening

Repo financing costs were arguably one of the key drivers behind these recent moves
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Additionally, uncertainty over LIBOR changes may cause more pension hedging to migrate towards
gilts

Source: BlackRock — 31 August 2017
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Questions
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Repo and Gilt TRS

Repo Gilt TRS

Start of contract When: At Maturity

Cash return + x%

Pension

Pension
Scheme

Counterparty

Scheme

Receive cash Change in a gilt price

| Counterparty

Throughout contract

When: At Maturity

Pension Receive income

Scheme Counterparty

Post collateral

End of contract

Pay cash + interest

Pension
Scheme

Counterparty

Receive security

D Feccieincome |
Fosicoloiea 2
Py oo inerest g
D Receicseauriy

Roll repo
Start of new contract

Pension
S8 Counterparty

Scheme

Receive cash
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2. Harnessing the gilt swap-spread

Buy gilts funded using short-term repurchase
agreements (“repo”) and remove their interest
rate/inflation exposure

Pay SONIA + X bps on
£100mM

Receive 6mo Libor
on £100m

Pays 30yr Swap
Rate on £200m

Buys £1200m

30yr gilt Receives 30yr GiltYield

The Scheme would receive an ongoing
income of: (gilt yield — swap rate) -
(SONIA + xpbps — 6mo Libor)

The second term, which can be referred
to as a funding drag, fluctuates over time
and is currently around minus 10-20bps.
This is lower than the gilt swap spread for
most gilts with a maturity longer than 20
years

The Scheme is exposed to the gilt-swap
spread movement and to the on-going
availability and cost of repo funding

In practice, the LDl manager would be
expected to unwind this type of
transaction when the gilt-swap spread
falls below say 30bps (relative to SONIA)
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Important Information

This document is a financial promotion, as defined in the FCA Handbook, and constitutes advice. This document has been issued and approved by P-Solve
Investments Limited.

P-Solve division of P-Solve Investments Limited, which is authorised and requlated in the United Kingdom by the Financial Conduct Authority (Firm Reference No.
195028; registered in England and Wales No. 3359127) and is a subsidiary of River and Mercantile Group Plc (registered in England and Wales No. 04035248), with its
registered office at 11 Strand, London WC2N 5HR. Please note that all material produced by P-Solve is directed at, and intended for, the consideration of professional
clients of P-Solve only within the meaning of the Financial Services and Markets Act 2000 ("FSMA"). Retail or other clients must not place any reliance upon the
contents.

The information expressed has been provided in good faith and has been prepared using sources considered to be reasonable and appropriate. While this information
from third parties is believed to be reliable, no representations, guarantees or warranties are made as to the accuracy of information presented, and no responsibility
or liability can be accepted for any error, omission or inaccuracy in respect of this. This document may also include our views and expectations, which cannot be
taken as fact.

The value of investments and any income generated may go down as well as up and is not guaranteed. An investor may not get back the amount originally invested.
Past performance is not a guide to future performance. Changes in exchange rates may have an adverse effect on the value, price or income of investments.

This document is confidential and is intended for the recipient only. It should not be distributed to any third parties and is not intended and must not be, relied upon
by them. Unauthorised copying of this document is prohibited.

Issued by P-Solve Investments Limited, authorised and regulated by the Financial Conduct Authority.
E A River and Mercantile Group Company

11 Strand, London, WC2N 5HR

P"S()lve Telephone: +44 (0)20 3327 5100

Facsimile: +44 (0)20 7785 9040

Email: P-Solve.Enquiries@psolve.com
. . RIVER AND MERCANTILE
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