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Introduction | Water, Water, Everywhere...

The Rime of the Ancient Mariner
Water, water, every where,

And all the boards did shrink;
Water, water, every where,

Nor any drop to drink.

Samuel Taylor Coleridge, 1798
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introduction | Agenda

Liquidity management framework

Factors driving increasing focus

Sources and uses

Measurement and management

Centralised liquidity management
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Introduction | Liquidity Framework

PROCESS PLAN

ACTIONS

Measurement
&

Monitoring

Risk
Identification

Management

Yield
Enhancement

Risk
Appetite

Stress and
Scenario
Testing
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Strategy | Bulk Annuities

Scottish

Widows Scottish Aviva .
5% Aviva Widows 6% Canalt(:)l/il Life

9%
Canada Life
‘ 4%
2017

Just PIC
£12.2bn 8% 25%

Rothesay
8%

PIC

30%
L&G

33%

L&G
28%

11%

 Increased allocations to illiquid credit

« Closer matching of expected asset and liability cash flows
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 Increased regulatory burdens and market constraints i?%% nsiitute
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Strategy | Asset Allocation
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Constraints | Matching Adjustment

15 Oct 2014
“Stronger [MA pre-app] liquidity plans included”:
« definition of liquidity risk

* monitoring tools, including stress and scenario testing

« cash flow forecasts

* Interaction with wider liquidity management framework
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Strategy | Asset Availability

1,000

m US Corp
800

m UK Corp
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| Matching Adjustment

28 Mar 2015

The PRA’s view is that the paired/grouped assets that result from
using FX forwards to hedge non-sterling bond exposures do not

provide fixed cash flows

Firms currently using FX forwards in their MA portfolio should explore

longer-dated cross currency swaps or other approaches including

portfolio restructures

Source: PRA
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Constraints | Derivatives Markets

Collateral Posted

« Under legacy CSA, insurer

posts bond as collateral

 EMIR, CRD IV driving move

USD Bond XCCY Swap
toward cash-only margining

&9,

C e ; : : : %SE Institut
Cost of collateral analysis is similar to banks’ Funding Valuation Adjustment ﬁ@i and Faculty
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| Matching Adjustment

01 Jun 2015

Management of collateral arrangements should not undermine
the requirement for MA portfolios to be “identified, organised and

managed separately from the firm’s other activities”

Requirements on the MA portfolio resulting from collateral or other
arrangements that restrict the type of assets that can be posted as collateral
could restrict firms’ ability to extract surplus or to use those assets to meet

other MA liabilities
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ildentification | Sources and Uses

sources

« Cash

* Gov't bonds / repo
 Derivative margin calls

« Securities lending

« Contingent collateral facilities

* Revolving credit facilities

Uses

* Operating out flows

« Dividends and financing costs
« Derivative margin calls

« Securities lending

« Contingent funding facilities
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| “Traditional” Exposures

Financing Costs
Dividends

M Base

Stress

Liability cash flow (£bn)

1 6 11 16 21 26 31 36 41 46
Projection (yrs)

02 July 2018

Historically, insurer liquidity evaluation has

focussed on asset vs. liability cash flows

Rating agency methodology might focus on

asset vs. liability cash flows under stress
MA cash flow tests effectively cover this off

For products other than annuities, lapses can
present a liquidity risk
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| Contingent Exposures

Does anyone have a liquidity problem at the moment?

Many firms have too

much liquidity...
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ildentification | Contingent Exposures

Liquidity issues typically arise at times of stress:
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Measurement | Contingent Exposures

Distribution of projected exposure:10yr USDGBP XCCY swap

60%
8 20% — 1 Std.Dev
=
45
S 0% - — Mean
S
= -20%
=
-40% —
-60%
0 1 2 3 4 5 6 7 8 9 10
Time (yrs) |
ZSB‘S Institute
Source: NWM. Exposures based on Monte Carlo simulations calibrated to market data. Such projections are based on assumptions ;& };;i\ and Facul.ty
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| Liquidity Value
Total liquid resources may exceed
total liquid assets
Liquidity value:

« amount of liquidity that can be

extracted from any asset

* e.g. entering into a repurchase Liquidity
value
agreement

* using the asset as collateral to

_ ] Institute
secure funding against and Faculty

of Actuaries
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| Liquidity Value

@) Amount advanced subject to
“haircuts” reflecting the
perceived riskiness of the

collateral

¥) Cost of funding linked to

prevalent market conditions

Liquidity
‘4 Term structure reflecting the VELE

availability of funding for different

terms
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Measurement | Liquidity Value

Projected Market Value

100%

®m Cash

80%
= Gilts
60%

“ Corps

40%

20%

0% -
0 5 10 15 20 25 30 35 40 45 50

Years

* Proportion of illiquid assets exceed 50%

by year 13 through organic growth alone

Liquidity Value (time 0)
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Management | Options

Cash, Gilts and

CSA cash-only Cash and Gilts Bonds
. Eligible
: Al collateral
Liquidity |
High Medium Low
Need . Trading
Cash Secured Funding costs
Shortfall securities Lending Funding Facility
Liquidity Facility Senior Debt ~ Investment
~ returns
Funding Trades . :
Surp|us SAA J Securities Lending WS, | institute
BRI ooy
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| How Big Is Big Enough?

Set buffers with reference to: PIC Annual Report 2017

- > £8 billion of highly liquid assets

the distribution of projected exposure(s)
(c.33% of total assets)

liquidity risk appetite
q y PP « predominantly gilts and cash

liquidity value of assets held - collateral requirement under extreme

market moves (1 in 200 year stress

other management options

scenario) is c.£4 billion

. . . . 0. Institut
Under this assessment, many firms have too much liquidity and Faculty

of Actuaries
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Buffers | How Big Is Too Big?

Liquid asset buffers:

250 m 100% Bond
m 80% Bond + 20% Buffer

Buffers

m
e are adrag on returns 2 200
(7]
* should be minimised &
= 150
%
Particular focus should be paid > 100
o
to: h
]
: : S 50
« exploring alternative =
sources of liquidity
0
« deploying excess liquidity N N X X N
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X
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There is a trade-off between drag reduction and the cost of alternative options ﬁ@i and Faculty
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Yield Enhancement | Reducing Drag

Options for deploying Securities Lending

excess liquidity include:

« securities lending trades | - - - - - - -- senthssel
Lent Asset

- contingent liquidity /
funding facilities

* updating SAA/
reallocating into less liquid
credit

Risk / Return

Insurer

[Collateral]

[Collateral
Risk / Return]

Lending Fees

Y
: : : &85 | Institut
Contingent exposures result in variable surplus / shortfall i@& and Faculty
ooy | of Actuaries
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Hedging | “Outsourced” Management

Example*

Assuming cash-only CSA:

O

(&)
= 2
2=
=) Is A Value of
N o Reference
98 Instrument

Less liquid

collateral posted

X
Contingent Liquidity Facility (CLF) Contingent Funding Facility (CFF) !?:‘2%{% Institute

\ | and Faculty
of Actuaries

*For illustrative purposes only 35
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Hedging | Central Liquidity Management

Funds Transfer Pricing (FTP)

* BUs buy / sell liquidity from central Treasury

 Identifies BUs that generate and those that consume liquidity
Treasury

« Charges BUs for cost of centrally held liquidity buffers (via FTP)
« Access to revolving credit facilities (RCFs)

« Controls group net funding requirement: sourced from / lent into

Institute
and Faculty
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Hedging | Central Treasury Model

__FTP Fees
Assets Liabs Business Market
- arkets
Excess Unit A
Cash Flow _
Liquidity Funding
Generated
[ [
[ D 49 D 00 R Credit
I I FTP N Facilities
I Xccy [ Q Business
| Swap | # UnitB
Collateral
l ! Posted / " ff
[ | Received Liquidity |~~~ -~~~ ~ - Buffers -
L I Consumed %sakg Institute
- / Generated i@i and Faculty
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Hedging | Central Treasury Model

Hedging

Allows for diversification of liquidity requirement intra-group

Single point of market access to trade surplus / shortfall

Access to group-wide liquidity facilities and backstops (e.g. RCF)

Incentivises BUs to place greater value on liquidity consumption / generation
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Concluding Remarks




Concluding Remarks | Summary

Liquidity management is currently a hot topic

A clear metric for measurement and risk appetite is key

Hedging tail risks may be cost or operationally efficient

Treasury functions may need to become more active
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Questions

The views expressed in this [publication/presentation] are those of invited contributors and not necessarily those of the IFOA. The IFOA do not endorse any of the
views stated, nor any claims or representations made in this [publication/presentation] and accept no responsibility or liability to any person for loss or damage
suffered as a consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice
of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this
[publication/presentation] be reproduced without the written permission of the IFOA [or authors, in the case of non-IFoA research].
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Liguidity Framework | Self Assessment

Define risk Identify Quantify and
appetite liquidity risks monitor

Understand Current
diversification position

Term Structure pu—— Hedging g

Yield
enhancement

Group SUpport p——

Central
liquidity
management

Source: NWM
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Strategy | Asset Allocation

lliquidity Premium
...iIntended to compensate an investor for:

» the added uncertainty of tying up capital for longer periods of time, and

 the risk that the illiquid asset cannot be sold quickly enough (within a

reasonable time period) to prevent or minimise a loss
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| Matching Adjustment

Article 77b

Assets must be bond-like with cash flows that:
« ...materially replicate the expected cash flows of the liabilities

- ...are fixed (at portfolio level), not simply “very predictable”

Institute
and Faculty
Source: Solvency Il Directive of Actuaries
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| Matching Adjustment
Article 77c

[Matching Adjustment is] ... equal to the difference of the following:

(i) the AER ... where applied to the cash flows ... results in a value that is equal to the value

... of the portfolio of assigned assets;

(i) the AER ... where applied to the cash flows ... results in a value that is equal to the value
of the best estimate of the portfolio of insurance or reinsurance obligations ... using the

basic risk-free interest rate term structure

... must not include the fundamental spread reflecting the risks retained

Institute
and Faculty
Source: Solvency Il Directive of Actuaries
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| Matching Adjustment

Cash Flow Matching Tests

Firms should ensure compliance with the following tests:

1. Discounted cash flow shortfall test: must not exceed 3% of best estimate liabilities

(under basic risk-free rate i.e. excluding MA)

2. 99.5™ %ile VaR test: (undiversified) for interest rates, inflation and current risk must not

excess 1% of best estimate liabilities (under basic risk-free rate including MA)

3. Notional swap test: a hypothetical portfolio of interest rate swaps must be able to ensure

cash flows are perfectly matched without requiring additional cash injection netitute

and Faculty

Source: PRA, 09-Mar-2015 of Actuaries
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| Liquidity Risk

« Liquidity is arguably the biggest risk faced by banks

« Two regulatory metrics under CRD 1V:

Liquidity Coverage _ High Quality Liquid Assets (HQLA)
‘ Ratio (LCR) 30-day Net Cash Outflows
/ _ . .
Net Stable Funding _ Available Stable Funding
‘ Ratio (LCR) - Required Stable Funding
Institute

and Faculty
of Actuaries
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CRD IV | NSFR Example Weights

Maturity RSF Factor

Residential mortgages > 1 year 65%
Corporate loans > 1 year 85%
AAA-AA Corporate bonds All (unencumbered) 15%
A-BBB Corporate bonds All (unencumbered) 50%
Retail deposits <1 year 90-95%
Regulatory capital All (excl. T2 < 1 year) 100%
Funding / Other capital < 1year 0-50%
Funding / Other capital > 1 year 100%
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This material is intended for your sole use and is provided to you on the understanding that, before entering into any transaction referred to in this material, and/or any related transaction (together, the “Transaction”), you will ensure that you fully understand the potential risks
and return of the Transaction and determine whether the Transaction is appropriate for you given your objectives, experience, financial and operational resources, and other relevant circumstances. Nothing in this material constitutes an offer or invitation to enter into any
engagement or transaction or an offer or invitation for the sale, purchase, exchange or transfer of any securities or a recommendation to enter into any transaction, nor is it intended to form the basis of any investment decision. None of NatWest Markets Plc, NatWest Markets
N.V., NatWest Markets Securities Inc. and/or their affiliates (“NatWest Markets”) is soliciting any specific action based on this material. The material does not take into account the particular investment objectives, financial conditions, or needs of individual clients or whether
any transaction is suitable for any particular investor. The remuneration of the author(s) is not directly tied to any transactions performed, or trading fees received, by any entity of the RBS Group, for example, through the use of commission-based remuneration arrangements.

This material has been prepared by NatWest Markets and has not been prepared in accordance with the legal and regulatory requirements designed to promote the independence of investment research, and is not subject to any prohibition on dealing ahead of its
dissemination. Any views expressed may differ from those of other business units of NatWest Markets. The opinions, commentaries, forecasts, assumptions, estimates, derived valuations and target price(s) or other statements contained in this communication (the “Views”)
are valid as at the date and/or time indicated and are subject to change at any time without prior notice. NatWest Markets does not undertake to update you of such changes. Views expressed herein are not intended to be, and should not be viewed as advice or as a
personal recommendation. The Views may not be objective or independent of the interests of the authors or other NatWest Markets trading desks, who may be active participants in the markets, investments or strategies referred to in this material. NatWest Markets will not
act and has not acted as your legal, tax, regulatory, accounting or investment adviser; nor does NatWest Markets owe any fiduciary duties to you in connection with the Transaction and no reliance may be placed on NatWest Markets for investment advice or
recommendations of any sort. You should make your own independent evaluation of the relevance and adequacy of the information contained in this document and make such other investigations as you deem necessary including obtaining independent financial advice,
before participating in any transaction in relation to the securities referred to in this document. This material is not intended for distribution to, or use by any person or entity in any jurisdiction or country where such distribution or use would be contrary to local law or
regulation. The information contained herein is confidential and may not be given (in whole or part) or otherwise distributed to any other third party without the prior written consent of NatWest Markets.

NatWest Markets and its affiliates, connected companies, employees or clients may have an interest in financial instruments of the type described in this material and/or in related financial instruments giving rise to potential conflicts of interest which may impact the
performance of such financial instruments. Such interests may include, but are not limited to, (a) dealing in, trading, holding or acting as market-maker or liquidity provider in such financial instruments and any reference obligations; (b) entering into hedging strategies on
behalf of issuer clients and their affiliates, investor clients or for itself or its affiliates and connected companies; and (c) providing banking, credit and other financial services to any company or issuer of securities or financial instruments referred to herein. NatWest Markets and
its affiliates, connected companies, employees or clients may at any time acquire, hold or dispose of long or short positions (including hedging and trading positions) which may impact the performance of a financial instrument.

This material may relate to over-the-counter derivatives (“OTC Derivatives”) in which case you should be aware that OTC Derivatives can provide benefits but may also involve a variety of significant risks. All OTC Derivatives involve risks which include (among other things)
the risk of adverse or unanticipated market, financial or political developments, risks relating to the counterparty, liquidity and other risks of a complex character. In the event that such risks arise, substantial costs and/or losses may be incurred and operational risks may arise
in the event that appropriate internal systems and controls are not in place. Therefore you should also determine whether OTC Derivatives are appropriate for you given your objectives, experience, financial and operational resources, and other relevant circumstances.

If you enter into an OTC Derivative transaction and decide to close out the transaction, or the transaction otherwise terminates before its scheduled termination date, you may have to pay break costs. These will be calculated by reference to prevailing market conditions and
include any costs incurred by NatWest Markets in terminating any related financial instrument or trading position. Please note that such break costs can be substantial. If you enter into an OTC Derivative transaction for the purposes of hedging a loan or other debt and you
subsequently wish to repay the debt (whether through refinancing or otherwise), you should be aware that it may be necessary for NatWest Markets to terminate the hedging transaction before its scheduled termination date and satisfy any liabilities that you may have to it
with respect to such transaction (including break costs) before NatWest Markets will release any related security that you have provided to it.

This material has been prepared for information purposes only, does not constitute an analysis of all potentially material issues and is subject to change at any time without prior notice. NatWest Markets does not undertake to update you of such changes. It is indicative only
and is not binding. Other than as indicated, this document has been prepared on the basis of publicly available information believed to be reliable but no representation, warranty, undertaking or assurance of any kind, express or implied, is made as to the adequacy,
accuracy, completeness or reasonableness of this material, nor does NatWest Markets accept any obligation to any recipient to update, correct or determine the reasonableness of such information or assumptions contained herein. NatWest Markets and each of its
respective affiliates accepts no liability whatsoever for any direct, indirect or consequential losses (in contract, tort or otherwise) arising from the use of this material or reliance on the information contained herein. However this shall not restrict, exclude or limit any duty or
liability to any person under any applicable laws or regulations of any jurisdiction which may not lawfully be disclaimed.

In the U.S., this material, to the extent it relates to securities, is intended for distribution only to major institutional investors as defined in Rule 15a-6 of the U.S. Securities Exchange Act of 1934 as amended (excluding documents produced by our affiliates within the U.S.).
This material is not intended as an offer or the solicitation of an offer to buy or sell securities as defined under U.S. securities laws.

Notwithstanding the foregoing (but subject to any applicable federal or state securities laws), NatWest Markets and the recipient may disclose to any and all persons, without limitation, the tax treatment and tax structure of any transaction contemplated hereby and all
materials (including opinions or other tax analyses) relating thereto. IRS Circular 230 Disclosure: NatWest Markets does not provide tax advice. Accordingly, any discussion of U.S. tax matters contained herein (including any attachments) is not intended or written to be used,
and cannot be used, in connection with the promotion, marketing or recommendation by anyone unaffiliated with NatWest Markets of any of the matters addressed herein or for the purpose of avoiding U.S. tax-related penalties.

NatWest Markets Plc is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and Prudential Regulation Authority and is provisionally registered as a swap dealer with the United States Commodity Futures Commission. NatWest
Markets N.V. is incorporated with limited liability in the Netherlands, authorised and regulated by De Nederlandsche Bank and the Autoriteit Financiéle Markten. It has its seat at Amsterdam, the Netherlands, and is registered in the Commercial Register under number
33002587. Registered Office: Claude Debussylaan 94, Amsterdam, the Netherlands. Branch Reg No. in England BR001029. NatWest Markets Plc is, in certain jurisdictions, an authorised agent of NatWest Markets N.V. and NatWest Markets N.V. is, in certain jurisdictions, an
authorised agent of NatWest Markets Plc. Securities business in the United States is conducted through NatWest Markets Securities Inc., a FINRA registered broker-dealer (http://www.finra.org), a SIPC member (www.sipc.org) and a wholly owned indirect subsidiary of
NatWest Markets Plc. NatWest Markets Securities Inc. is authorised by NatWest Markets Plc to act as its agent for certain kinds of its activities.
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