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ALM Challenges

John Roe

Risk Mitigation Vs Risk Management

Economic

The chasm between Capital

the most and least Top tier
advanced European insurers
insurers is wide

While many smaller

) ; Key
insurers will struggle "

to comply with Caplt_al
Solvency I, the most Metric
advanced insurers

will welcome the

ability to use internal

models for regulatory

capital calculations Small/ Less

Regulatory Developed

Top tier insurers now Based
see Regulation as a

constraint, rather than

as a “best practice” .
guide to capital Prudent Modelling Advanced
requirements Deterministic Methodology Stochastic
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Examples - Implied Volatility & Credit Spreads
VIX vs. S&P 500
Insurers are generally ™ No required stresses for - i~
short volatility, due to volatility in QIS 3 . e
the guarantees 40 w0
embedded in many m  Impacts the cost of guarantees . oo
products s ml
m  Highly correlated with equity 2: 000
market falls »
800
5
0+ + 600
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m  Solvency Il credit stress tests Source: Bloomberg
Optimising credit are non-duration specific and Example Credit Optimisation
portfolios from an the same for AAA and AA rated
economic perspective bonds o
. . 14% mAAA
will reflect that credit
3 12% AA
curves do not move in £ 1% A
parallel shifts and that 2 888
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Time Horizons
th i i i _ i i ?
Risks that emerge ] 99.5 percentile confidence interval over one year — but is that appropriate?
overthe longtermare ™ Risks
built into the capital — Long term — e.g. longevity and asbestos
calculation by : —  Short term but with mean reversion — e.g. credit spreads and equities
« Simulating them to
maturity
+ Allowing for that risk Longevity Risk Credit Spreads vs. Defaults
over one year
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Extreme Events

With little information
on tail events, itis
important not to over-
rely on modelling
processes

Recent credit events
highlight this issue

Modelling underlying
risks, rather than
aggregated returns
and volatility will also
ensure that only
genuine
diversification
benefits of alternative
assets impact the
investment strategy

m Asset modelling
Fat tails
Underlying investments and risks

Fat Tail Distributions (Swap Spreads)

Fat Tail
Normal
m  Very little observable tail information
— Qualitative reasoning and scenario
testing
Source: RBS

Correlation in the Tail — Gaussian Copulas Correlation in the Tail — Student-t Copulas

3%RBS

Micro Analysis of a Macro Problem

When asset hedging,
regulators often
concentrate on basis
risk between the
underlying

While this is
important, it should
not overshadow key
offsetting impacts

Over concern with
such issues delays
investment decisions
and reduces
achievable returns
and insurance market
efficiency

Tranche Spread (bps)

m Insurance Regulation worldwide encourages micro-hedging

iTraxx 5yr 9-12% vs., iBoxx GBP Corporate AA and iTraxx EU 5Yr

180 ——iTraxx 5yr 9-12% - Correlation—— iTraxx 5yr 9-12% - Correlation & Spreads —— AA Spreads —— iTraxx EU5 yr
160
140
120

100

AN T

Aug

Mar Apr May Jun Jul Sep oct Nov

Source: RBS

m Basis risk impacts distribution shapes
In the tail, economic drivers the key

= Policyholder behaviour uncertain — spurious accuracy
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In benign
environments, some
issues tend to be
overlooked

The conditions since
July have provided
examples of the
issues that arise in
stressed scenarios

These potential
issues should feed
into both regulation
and investment
strategy

Recent Issues Highlighted by Credit Markets

m  The recent credit market turbulence have highlighted the following:

Issue Impact

Example

» Liquidity dried up
The Bid-Mid Debate
* Bid-offer widened

+On 31/7/2007 Bid-Offer on iTraxx 9-
12% was 19bps, greater that the Bid
price 4 months earlier

*Physical
underperformed
Physical vs Synthetic | *Hedges

underperformed

*New issues wide

*Marks & Spencer 6.25 Dec 17
LIBOR+160bps compared with CDS
at 95bps, on 1/12/2007

*Financials have
underperformed in
H2 2007

Sector Diversification

+10yr iTraxx Financial subdebt vs.
10yr iTraxx Europe!

- Oct 15: 42bps vs. 47bps
-Nov 21: 100bps vs. 80bps

1 25 Financials, 100 Corporates

2%RBS

Strategic and Tactical
Asset Allocation can
add significant value
for stakeholders

Increased disclosure
in recent years has
highlighted business
models that have
performed particularly
well in this area

Appropriate
mandates,
governance and
investment process
will maximise the

Governance, |
Performance nvestment
Targets Mandates,
Performance
Monitoring
Asset
Allocation - :::e;rs
Group g
Insurance
Entities / \
\\
AN
N
~ ~
Stochastic Liability \\\\\‘

Maximising Stakeholder Value — Asset Allocation

« Structure

«Personnel

*Mandate Flexibility

« Targets & Timeframes
+Cost

« Liability Modelling
*Governance

+ Execution

opportunity set for Simulations, Impact of ———> +External Managers
asset allocation to Proposed Investments
add value

X%RBS
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Asset Allocation Groups

A number of
European insurers
have developed well
defined and effective Personnel
structures

Structure « Actual or virtual team, reporting lines

*Head role, investment experience, actuarial and quant
resources

Mandate Flexibility «Position size, investment universe, mandate design

Over the last 18
months there have Targets & Timeframes | »Key performance indicators, alignment of interests
been a number of

public indications of
others following suit

Cost « Skill based, high AUM, potentially high reward

Liability Modelling » Speed, materiality, replicating portfolios
Steps can include
significant new hires, «Reporting, trade rationales, asset manager mandate
redesign of ALCO Governance

design, audit

structures and
strategic reviews of

) Execution « Capabilities, derivative platform, market presence
the asset allocation
process
External Managers *New asset classes, existing ones, alpha generation
X4RBS 9

Global Disclaimer for Presentations by Advisory Areas to
Investors

This document has been prepared for information purposes only. The investments and investment services referred to are not available to private customers within the meaning of the rules of the Financial Services Authority, nor
for persons who are subject to US securities laws and should not be distributed in the US or to any US person nor in any jurisdiction in which ts distribution would be prohibited. It should not be construed as an offer or
solicitation to buy or sell any securities or any interest in securities.

The information in this document is confidential and is intended for use only by the recipient. It should not be reproduced or disclosed to any other person without our consent. This document remains our property and must be
returned to us on request and any copies you have made must be destroyed.

This document is distributed on the express understanding that, whilst the information in it is believed to be reliable, it has not been independently verified by us. We make no representation or warranty (express or implied) of
any nature, nor do we accept any responsibility or liability of any kind, with respect to the accuracy or completeness of the information in this document. This shall not, however, restrict, exclude, or limit any duty or liability to a
person under any applicable laws or regulations of any jurisdiction, which may not lawfuly be disclaimed.

Each recipient of this document should make its own independent evaluation of the transaction and of the relevance and adequacy of the information in this document and should make such other investigations as it deems
necessary to determine whether to participate in the transaction.

The Royal Bank of Scotland plc ('RBS"), and its affiiates, connected companies, employees or clients may have an interest in the securities (or related securities or other financial instruments or their related derivatives)
("Securities") mentioned in this document. This may involve activities such as dealing in, holding, acting as market-makers, or performing financial or advisory services, in relation to any of the Securities referred to in this
document. It may also have acted as a manager or co-manager of a public offering of such Securities, and may also have an investment banking relationship with any companies mentioned in this document.

Neither of us should rely on any representation or undertaking inconsistent with the above paragraphs.

This document is issued by RBS, which is authorised and regulated by the Financial Services Authority. Any views or opinions (including statements or forecasts) constitute our judgement as of the date indicated and are subject
to change without notice.

The Royal Bank of Scotland plc. Registered in Scotland No. 90312. Registered Office: 36 St Andrew Square, Edinburgh EH2 2YB.

The daisy device logo, 'RBS', 'The Royal Bank of Scotland' and 'Make it happen' are trade marks of The Royal Bank of Scotland Group plc. Registered in U.S. Patent and Trademark Office and internationally.
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