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1 The Barrie & Hibbert P+C ESG

The Barrie & Hibbert PropertyGasualty Economic Scenario Generator (P+C ESG) is a suite oEligaling
stochastic asset modelling tools within a flexible framework that allows insurers to undertake a wide range of
risk management activities.

Barri e & CHSGslubytransgesentPintegrated with the leading ALM software and supported by a
range of service€lients use our models to assess group wide economic and regulatory capital needs and to
develop capital management strategies.

Barrie & Hibbert ESG produet® in use across the glolgur clients range from the largest multinational
insurers, who use the P+C ESG in global applicatarisvolve all of their business units, to smaller
insurers. We also license the model to global professional services firms.

2 Key benefits of Barrie & Hi b b eP+Q 56

The key benefits of the P+C ESG are that it:

e Meets the industry challengesCapital market outputs are generated for large numbers of
economically coherent scenarios that can be used to better understand potential future risk and
capitl positions. We model joint behaviour of complex assets which is not always available in
historic simulation or closed form modelling.

¢ Has a wide range of calibrated models in a flexible frameworkde range of assets can be
modelled including equés, nominal and real interest rates, corporate bonds, real estate, currencies
and hedge funds. We offer different model choices and calibration tools, giving you the flexibility to
customize th@arrie & HibberP+C ESG and calibrate to your specificirements.

Our breadth in calibration is unrivallede currently calibrate to 27 global economies and are
continually extending this, respreahdridng to our
calibrations, including conditional calibrations for one year VaR calculations as well as calibrations
suitable for long term projection work. Users also have the choice of government bond yields or
swap rates as the underlying fide rate. Our Rancial Economic Applications team reviews and
updates oureatworld calibration targets on an ongoing basis to eisatgou receiveata

consistent with expert opinion and historical market data.

e Is transparerand open None of our models aréfdack bo¥%We implement best of breed
models developed by academics and practitiorférsy are fully documented and transparent so
they can be understood by senior managenartitors and regulatar$his documentation forms
a keyfeature within any ERM and Solvendsathework

Our calibration methods are also fully documented and constantly reviewed by our Technical
Advisory Panel of clients, auditors and academics. Extensive documentation of our models and
calibration methods is availablelusively to clients from our onliesource Knowledge Base

e s fast, easy to use and integrafen easy to use standafdindows interface allows models to be
built via simple mouse clicks. To run a very large nuhbgnulations, such as a stochastic
stochastic analysis, the software can be set up to take advantage of the processing power of a grid.

www.barrhibb.com
Page3



Barri e &+CHEHSG imterfade¥2s

barrie +hibbert Economic Scenario Generator (Barrie + Hibbert Ltd, Internal -P+C Licence) - [C:\P+C

File Yiew Simulation Tools Help

B-B5-800 0

Component [P+CESG.Economies

TreeView w 3 || Input
= [ simulation (1| {[vame Type
- {F P+CESG ¥ Gep Economy
- ¢ Economies| 5 usp Economy
+ € GBP Coropeo 5 EWR Econom
¥
+ ¢J UsD 8 cHF Economy
+ {3 EUR
- ¢f o |[Ladd b|[__New || Economy ||
+ 3 Realy Existing D |
+ £§ Nomi( BukImport b User can easily add
d SPred  pe e & edit models using
d Inflat] o the menu system
d Exchg
+ d Credi
¢f cop
5 NaE
T d asme Calibrate...
i g E:s::::em = &) Input |[@ Output | Q Analysis
Information
......................... e
Economyadded tracked and can be saved
BarrieAndHibbert Models.E conomy 'Economy' renamed 'CHF', for auditpurposes

Outputs can be created in a variety of formats that can then be imported into all leading actuarial
valuation software. You can easily integrate the tool into your wider processes using the application
programming interface (API), which gives programnealsirol and the ability for the software to

be configured and run by other programs.

e Adapts to evolving requirementdnsurers have constantly changjnand increasingly
sophisticated needs. We recognise this and have an ongoing and extensive Rf&numre
which continually reviews and updates our models and methods as new techniques become
available, withupgrades typically being available twice a year. We also provide quarterly updates to
our calibration parameters to reflect changésenmarket and our views on letggm targets

e Reduces lead times, costs and key person dependdudgfront and ongoing investment in in
house built models &ibstantial and adds significant operational risk in the form of key person
dependencies. Over the last 14 years we have spent over 100 man years of highly skilled effort from
guantitative analysts, actuaries, economists and software engineers develof8®@nd
calibrations. Making use of our investment will mean you can be up and running in a fraction of the
time, significantly redimg the development and maintenance costs. Furthermore, you will always
have access to expertise and support wheneuenged it.

www.barrhibb.com
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3 Uses of the Barrie & Hibbert P+C ESG

TheBarrie & HibberP+C ESG is used by clients to address a range of financial and market risk concerns
including:

Regulatory capital assessmeiithe evolving Solvency Il directive will require all European insurers

to calculate the Solvency Capital Requirement (SCR). Many of our clients have been using our ESG
to prepare submissions under recent Quantitative Impact Studies in preparatiow fihveBsirrie

& HibbertP+C ESG within their Solvency Il internal models.

Economic / rislbased capital assessment and allocatddmumber of global insurers WBarrie &

Hi b b BHCESESto assess the economic capital requirements of their worldwide business units.
This information can be used as part of an economic profit / performance measurement process, or
in communication with rating agencies, regulators and analysts. Weexpett that regulatory

capital assessment and Enterprise Risk Management will become increasingly integrated in the
future, particularly for those insurers subject to Solvency Il.

Understanding the impact of new asset strategies such as structuredradditiging
Assessment of different asset allocation strategies against internal risk appetite metrics can be
carried out using the asset classes available within the P+C ESG.

Identification and evaluation of capital management strateBi@sie & Hibert provide consulting
advice to manglients on capital assessment and capital management.

www.barrhibb.com
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4 A choice of P+C ESG models

4.1 Overview

There is no single Barrie & Hibbert P+C ESG model. Instead, the user can select from a range of underlying
stochastic asset model choices for each of the key economic variables. All of our asset models are fully
integrated and offer economically robust modelling of joint return distributions, across multiple asset classes
and economies.

Barri e &+CHIiESHGE4ast w0 d e | architecture has been devel oj
classes to be added easily without fundamentally affecting the approaatleiting of other asset classes.
All of the model parameters can be controlled byigiee as required.

Basic singleconomy P+C ESG structure

. Credit
Equity C"‘T‘d't spread
L rating
volatility L term
transition
structures
Excess real estate Excesgquity Excess credit Excesslternatives
return return return return
Total real estate return Total equityreturn = Total corporate bond Total alternatives return
=nominal riskree nominal riskfree short return = nominakisk =nominal riskree
short rate + excess re. rate plus excess equity free short rate plus short rateplus excess
estate return al returns excess credit return alternatives return
Nominalisk-free
interest rate term
SHIETE Inflation
experience and
Reatisk-free expectations
interest rate term
structure

TypicallyBar r i e & +Hi [EBeGr tolast put is written to disk i n Yafl
which can be loaded into Excel or a database for analysis or used as input into ALM software. Models are set

up so that users can control the time increment used withinoithel ,ithe time increment used to record

results, as well as the projection period. The P+C ESG also allows the user to create custom output formats by
combining a wide range of possible model outputs.

All models in the Barrie & Hibbert P+C ESG are agditrage e, as are the various mod

www.barrhibb.com
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4.2 Model calibration

Barrie & Hibbert calibrations

At Barrie & Hibbert we develop two types of P+C ESG calibration:

e Projectiorcalibrations used typically for lony e rrembwaéddy2

mo d e |

i ng

(i.e.
probability distribution of future economic scenarios). These calibrations draw on three inputs:
historic data, market information (e.g. interest rates) and expert opinion. They are quite stable and
are typically reewed each quarter.

e Y¥Co n d irdaliworkd ealibtations unconditionateal-world calibrations can be described as

Yauncondi
calibrations are intended fproducing scenarios over relatively short time horizons, conditional

t

i onal

Ve,

ntended

to refl

ect

very

upon initial market conditions. As a result, the calibration targets are set using much shorter
historical data series, or option implied data.

The general approach is to provide updafeal| calibrations at the end of every calendar quarter. The
calibrations and supporting documentation are available to all clients as p&8toi¢h& HibbeP+C ESG

service.

The following tables show the economies currently availaltafarorld calibrations:

Summary ofeal-world calibration coverage as at June 2009

Real World Calibration Coverage

(Risk-free) Nominal interest

Credit risk model

Currency ISO Code rate & Equity calibrations calibrations
British Pound Sterling GBP Yes Yes
Euro EUR Yes Yes
US Dollar uUsD Yes Yes
Japanese Yen JPY Yes Yes
Swiss Franc CHF Yes Yes
SA Rand ZAR Yes Yes
Australian Dollar AUD Yes Yes
Canadian Dollar CAD Yes Yes
Polish Zloty PLN Yes No
Thai Baht THB Yes No
Czech Koruna CzK Yes No
Hungarian Florint HUF Yes Yes
Taiwan dollar TWD Yes No
Danish Krone DKK Yes Yes
Chinese Renminbi CNY Yes No
Hong Kong Dollar HKD Yes No
South Korean Won KRW Yes No
Singapore Dollar SGD Yes Yes
Swedish Krona SEK Yes Yes
Norwegian Krone NOK Yes Yes
Malaysian Ringgit MYR Yes No
New Zealand Dollar NzD Yes Yes
Indian Rupee INR Yes No
Argentinean Peso ARS Yes No
Brazilian Real BRR Yes No
Mexican Peso MXN Yes No
Russian Rouble RUB Yes No

est

ong

Barrie & Hibbert can also perform bespoke calibrations to specified client requirements (see Section 6.3 for

further details).

www.barrhibb.com
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Calibration tools

Alternatively, we provide Exdahsed, fully documented and robust calibration tools allowing the user to
independently perform P+C ESG calibrations to their own economic targets and at any projection date,
according to their own internal requirements.

Calibration tool faime-varying term premium interest rate model
Extended 2FBK Time-varying Term Premium Calibration Tool

© 2009 Barrie & Hibbert Limited barrie+hibbert

Calibrate
Ext2FBK Parameters:

alphal  0.3000 Maturity/Term ICBP Yield Forward-rate Target Calibration Path

alphaz  0.0750 0 1.0000 1.10% 1.10%

sigmal 0.3000 1 0.9891 1.10% 2.24% 2.53%

sigma?.i 0.7_500 2 0.9672 1.67% 3.20% 3.48%

3 0.9368 2.18% 3.86% 3.99%

Nominal model path parameters: 4 0.9013 2.60% 4.19% 4,19%

Mean Reversion Level (mu)  4.200% 5 0.8644 2.91% 4.31% 4.25%

Mean Reversion Rate (alpha) 0.-15m 6 0.8279 3.15% 4.39% 4.27%

7 0.7923 3.33% 4.53% 4.31%

eta| 0.3333 8 0.7572 3.48% 4.72% 4.34%

sigma| 0.4485 9 0.7223 3.61% 4.91% 4.36%

rhodash| -0.7433 10 0.6878 3.74% 5.07% 4.37%

11 0.6537 3.86% 5.21% 4.37%

stdev_x| 0.3889 12 0.6206 3.98% 5.31% 4.36%

stdev_ y| 0.3212 13 0.5884 4.08% 5.39% 4.34%

cov_xy| -0.0927 14 0.5576 4.17% 5.44% 4.33%

corr_xy| -0.7417 15 0.5280 4.26% 5.46% 4.31%

16 0.5000 4.33% 5.45% 4.29%

Ratio of gamma2/gammail| 1.0000 17 0.4735 4.40% 5.41% 4.28%

Denominator| 0.2923 18 0.4485 4.45% 5.36% 4.26%

19 0.4251 4.50% 5.30% 4.25%

User Defined Target Path FALSE 20 0.4032 4.54% 5.22% 4.24%

21 0.3827 4.57% 5.14% 4.23%

Smooth Gamma TRUE 22 0.3635 4.60% 5.05% 4.22%

nm N RU4RA 4 A7 4 QA% 4 7%

4.3 Interest rate models
TheBarrie & HibberP+C ES®fferi4 twodifferent types of interest rate models:

o Extended BlacKarasinskjused to model nominal interest rates. This model provides an exact fit to
the initial yield curve and short term interest rates are lognormally distributed, guaranteeing positive
rates. e volatility at both the short and long rate produces plausible distributions of interest rates.

e Vasicek Model assumes that shewrm interest rates are normally distributed and is typically used
for modelling real interest rates, which have sometimes been observed to be negative in the market.
As with the BlacKarasinski model, two factors drive the volatlithe short and long rate allowing
for changes in the shape of the yield curve to be captured.

The calibration is developed to produce reasonable volatility parameters for interest rates of various terms
over various projection timeframes, using histbbehaviour and market prices as inputs.

All of our interest rate models can accommodate risk premiums when they are used for projection purposes.
Term premiums can be specified for both nominal and real interest rate yield aavesnce also inflan

-and can be used to set the unconditional expected values for future interest rates whilst still providing an
arbitragefree fit to the initial yield curve.

www.barrhibb.com
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Historical anonth nominal short rates and model projected distribution d2@rember 2008
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4.4 Equity models

All P+C ESG equity models project the total equity return in excess of cash. Models for the excess return
currently available ar r i e &+GHESG mdude Y2s

e Lognormal mode] an entrylevel model, which assumes that thedqgity return in excess of
cash is normally distributed with constant volatility. May be suitable féetomgalworld
projection work.

e Stochastic volatility jump diffusion (SVJD) modet ecuity volatility follows a meaaverting
stochastic process and the equity return is also subject to discontinuous jumps occurring at random
points in time. These model characteristics enable us to capture fat tails and skew of the equity
return distributn.

www.barrhibb.com
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Example simulation of a 10 year total return index using the SVJD equity model
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e Equity meameversion model a model that generates meaaversion in the excess return. Used in
long horizon ALM projects where the client has a view that-reearsion exists.

Since we generate equity total returns by modelling the excess return to titershanterest rateptal

mean returns will depend on the shape of the yield curve. In the stasaancbrld calibration the long

term mean return (in excess of cash) and volatility are set to target the Barrie & Hibigenh long
econometric view which is based on a regular programme of econometric analysis plus expert opinion on
Yorward lookinggisk-premiums derived by the Financial Economic Applications team.

We use a factor model to generate equity returns; thisaoge from a simple single index specification to a
full multifactor model incorporating sector and country influences. As well as being theoretically consistent
with a CAPMCapital Asset Pricing Modé&mework, using a factor model also allows us to capture tail
correlations inherent in equity returns.

4.5 Creditrisk
Barrie & Hi

b

bert%s approach to credit model

l'ing use

(JLT), extended to allow for dtastic credit spreads. The framework allows us to generate a complete set of
spreads by credit rating category, term and bond seniority.

To do so, we

different cred t rati

consistent|

y

define a transition matrix
ngs. During the course of a
with these probabilities.
other issuers and with equity markets (when equitketafall, downgrades and defaults are more likely).

whi

S

ch gover
i mul ati ol

Typically,

We have extended the JLT model to allow credit spreads to vary stochastically by applyingesisobx
Ross process to the transition matrix used to price risky bonds. We have also added neégrptmame
explain the transformation from ttealworld to risk neutral transition matrix, which allows us to control the
proportion of credit spread increases that arise in expectation of increasing credit defaults.

We calibrate the transition matrixto st ori cal observed
Credit spread levels are calibrated to current market spreads on the portfolio being modelled, while a
calibration to historical data allows a realistic credit spread distribution.

def aul

t

and tran:

The Barie & HibbertP+C ESG offers the ability to add multiple credit models, which can be used to model
different credit risks, such as exposure to financial anfimantial debt.

www.barrhibb.com
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Projected distribution of 7yr AAated credit spreads at JUs@07 showing that the realised September 2008 value was
within the range of possibility
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Our P+C ESG contains functionality for modelling ofifpertieri¢andspecifiébonds.®zeneriébond

portfolios are homogeneous portfolios of bonds which are commonly used by our clients to model returns on
bond indices, while specific bonds allow bonds to be modelled at an individuhikel@lel of granularity

is commonly used by clientseirgsted in precisely modelling cash flows arising on their individual portfolios.
Our specific bonds are offered in fixed, index linked and floating rate note varieties.

In addition to corporate bonds, tBarrie & Hibbe®+C ESG also includes municipalds, which come in
bothgeneri¢andgpecifiérarietesas descri bed above. Qur approach wuse
that the difference in the yield earned on a municipal bond compared to an equivalent corporate bond, is due

to an impliedax rate resulting in a reduction in the yield.

4.6 Inflation

Our approach is to explicitly model the term structures of nominal and real interest rates and by appropriate
calibration of the correlation structure within the model we can then geinfledien paths and distributions
from the difference between them.

The model represents inflation as a rmeaerting process with a tirvarying reversion level. This
formulation is capable of simultaneously producing plausibletstrorand longerm \ariation in inflation
rates.

In addition to the core inflation index of a given economy (either RPI or CPI depending on the calibration)
modelled as described above, alternative inflation measures can also be modelled.

Our approach is to model the diffecen(or wedge) between the core inflation rates and the alternative

inflation rate. This assumes that there is a structural relationship between these inflation rates in the long run.
This intuitive approach results in a model that is relatively simykrpoet in terms of realorld

macroeconomics. Examples of alternative inflation measures that can be included are US medical inflation
and wage inflation in the UK.

www.barrhibb.com
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4.7 Exchange rates

| meallor | d% exchange r at e moabsmuinddiorfioliow a mepevdrtinge x change r a
stochastic process. Nominal exchange rates are based on this real exchange rate by assuming reversion to
Purchasing Power Parity, thereby providing a link between simulated inflation behaviour and exchange rate
behaviourRobust exchange rate modelling allowsBhgie & HibbeP+C ESG to be used to simulate

complex, multeconomy scenarios in order to build a coherent view of risk, return and value across multiple
currencies.

4.8 Property

Real estate type assets are @ihronodelled within our equity asset framework, with their excess return and
distribution derived from a lognormal constant volatility model.

A lack of reliable data for real estate presents a number of challenges for calibration. Our Financial Economic
Applications team, in conjunction with external property experts, have derived a set of assumptions for
property and real estate assets across a wide range of economies.

4.9 Mortgage Backed Securities

Barri e &SGincludes UStagedegcked mssthrough mortgage backed securities (MBS), an asset
backed security where the cashflows are backed by the interest and principle payments on a set of mortgage
loans.

The primary risk associated with these assets is due to prepayments. We modelpbgseepts by

separating them into two different types, those that are weakly or uncorrelated to changes in interest rates

and those that are strongly correlated. The wuncorre
and are modelled determitically as a percentage of the Public Securities Association (PSA) repayment
benchmark, which is the industry standard for quoting repayment rates in the US, with the percentage

depending on the age of the mortgage.

Prepayments which are strongly coreeldt t o i nterest rates are due to mor
recognising that this fixeghte mortgage is similar to an amortising callable bond, our approach uses market
practice for pricing this optionality available to the mortgagor. We also capeffecthef noroptimal

refinancing (where the mortgagors do not have the necessary information, resources or knowledge to

refinance at the optimal time), through the use of our laggard distribution.

4.10 Derivatives

A range of derivatives can easilyrielelled covering interest rates, inflation, currency and equity risks. The
following derivatives can be modelled:

e Swaps A range of different swap contracts can be modelled withBathe & Hibber®+C ESG,
which can be based on various economic drivers such as interest rates, inflation and exchange rates.
The models can be easily configured to replicate a zero coupon swap or extended to include
coupons of varying frequencies and/or denominatedfiardit currencies.

e Swaptions Payer and receiver interest rate swaptions are included for both nominal and real
interest rates. The methodology used to price these swaptions is consistent with our approach to
modelling interest rates with the nominaaption priced using the Black (lognormal) model, while
the real swaption uses a Gaussian (normal) model. The option maturity, swap tenor and frequency
can be specified by the user.

e Equityoptions, European put and call options are available for alyegadels.

e Forwardcontracts, A forward contract can be set up to model a forward agreement for any non
derivative asset that exists within Baarie & HibberP+C ESG, allowing either a short or long
position to be taken.

www.barrhibb.com
Pagel2



4.11 Portfolio Modelling

TheBarrie & Hibbel+ C ESG of fer %s extensive asset portfolio 1
their asset holdings without the need for a standalone ALM solution. While the asset classes described above
output their returns on an individuadis (these include total, capital and income returns), the portfolio

models allow for the projection of holdings in these assets.

This functionality enables the user to project the value of their assets and simulate how they might manage
these assets joractice. The design means that for instance, portfolios of different assets can be constructed
with specific investment rules applied to how these assets are managed, representing a fund with a specific
investment objective. This means that funds coultbhstructed to manage short term credit or long term

interest and inflation exposure. Portfolios can also be included to hedge risks such as inflation or interest rates
using derivatives. Additionally, separate investment rules can be applied to hdwritieean be managed

as a whole such as the allocation of total asset value between each of the funds.

A number of investment strategies exist as standard, including targeted proportions and trigger points where
if limits are breached assets will be mt@dd to specified levels. Additional investment strategies can be
added on request.

4.12 Other Key Features

e Joint behavioudA | | model s are driven by a set of stocha:
relationships between these shocks to gendreteequired dependency between returns across
all asset classes.

¢ Relationship between equities and credit di§kedit transitions are assumed to be correlated (via a
usercontrolled parameter) so that some credit transition risk idiversifiable. Tis non
diversifiable element of credit transition risk is assumed to be strongly correlated with equity risk. As
a result, largethanaverage credit downgrades will tend to be associated with poor equity returns
and vice versa. This captures the inhecentmon economic driver between credit risk and equity
risk.

¢ Relationship with earnings or dividend yiéldisidend yields are modelled using a stochastic
process which is highly negatively correlated with equity returns. This simple model (suitably
calibated) produces strong dividend growth after abaverage equity returns and weak growth
(or falling dividends) after market declines. Earnings can be modelled using either a fixed or time
varying payout ratio.

¢ Relationship between nominal and real intar@es- Our nominal and real interest rate models are
all 2factor models; changes to each are driven bydiacks$to the yield curve. ThBarrie &
HibbertP+C ESG contains correlation parameters describing the correlations between each nominal
andreal rate shock, giving rise to correlation between nominal and real -ratagst

e Other asset classes/indicesBarrie & Hibbert provide consultancy services to assist with any
derivatives pricing requirements in addition to those already availatéeBartie & Hibbe®+C
ESG. Our bespoke calibration service also offers calibrations to additional asset and inflation indices,
while calibration tools can be licensed to enable a user to calibrate their own models.

Additional correlated shocks can dsogenerated using different distributions witBarrie &
Hi b b BHCtESES0N request. This offers the ability to produce shocks for external models
enabling market risks to be correlated to other risk drivers an insurer may be exposed to.

¢ Integration with other softward ypically, clients will rusur P+C ESG software to generate
scenario files which can be read into stochastic projection software developed by the client using
standard computer languages or (more commonly) actudrial ar e such as SunGar d!

Benfiel d%s ReMetrica software. Our software off
for scenario output so that integration with actuarial software is straightforwaBaurite
HibbertP+C ESG alsof f er s an Application Programmer | nter |

components can be accessed directly from other applications.

www.barrhibb.com
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5 P+C ESG services

5.1 Support
A number of support services are included irBi#ugie & Hibber?+C ESG licence. These include:

Initial training A two-day training coursis provided to all new P+C ESG clients. This includes
training on model theory; calibration; implementing the P+C ESG in different client applications;
using the P+C ESG software.

Ongoing support A dedicated Support Desk is available to all P+C ESG users for the resolution of
any software or technical issues. This will include fielding queries on all levels of issue from
operating the software to discussions of technical finencidd nomi ¢ per spectives
proposed application and its P+C ESG implementation.

Quarterly calibration updatesan updated set of parameters is available quarterly for all licensed
models and economies.

Access to Knowledge Bag®+C ESG usersive access to our wdiased library containing
calibration documentation, technical descriptions of our models and research reports.

Attendance at ounsergroup meetings You will automatically be invitemthese meetings where
you will have the opportunity teear about ounew developmentsprovide input to our
development schedulendmeetmembers of the Barrie & Hibbert team in an infasatahg.

5.2 Consulting services

Our consultancy servicesmprise thoughteading, cuttingedge work on risk and capital management for
longterm liability businessedl/e can help you answer questions such as:

How should economic / ridkased capital requirements be defined by an insurance group?

What modellingechniques can be used to assess this economichasgd capital requirement?

How can this capital assessment be allocated across different books of business and / or business
units? How can this be effectively communicated to other stakeholders?

How should the business consider changing its asset strategy, given the information obtained from
internal stochastic asdétbility models? What are the relative merits of alternative asset strategies
(including the use of derivatives and alternative asssted)?

5.3 Calibration services

Asdescribed above, we provide regular calibration updates for all our standard models to ensure that they
continue to reflect the latest market conditions.

AdditionallyBarrie & Hibberassists itslients by providingespoke calibration services:

in new economies

with varying economic assumptions
to alternative asset classes

at nonstandard dates.

www.barrhibb.com
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About Barrie & Hibbert

Barrie &Hibbert was established in 1995 by John Hibbert and Andrew Barrie. Our primary focl
identification, quantification and management of financial risk in savings and investment
institutional investment portfolios and complex financiditieg

Collectively our staff of leading academics, quantitative analysts, actuaries and software engineg
depth and breadth of expertise combined with an unrivalled track record of experience in implemer
solution for financial institutions anolthe world.

Our asset and produatodellingcapability has been developed over the last 14 years resulting in B
Hibbert becoming global leader in stochastic asset nilatgservices.

The understanding of market risk is central to objeati@edial management. Our marletding stochasti¢

modellingframework allows our clients to model economic and asset scenarios to help to improve th
understanding of financial market risknd to make any appropriate adjustments within their business.

Ourmodelling framework, thEconomic Scenario Generafe6G)is the engine that powers aange of

products and services. Rather than attempt to create a single model and calibration for every appliq
Barrie & Hibbert has developed a toolbox of academically robust models within a consistent fraatew
can be adapted to meet our clients%% requirem

Experience has taught us that different clients have different ways of working to suit their capabilitie
organisational structure and geographic presence. As a consequence, our modellingasel diphsyed
in a number of ways to suit each client's individual needs.

www.barrhibb.com
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Disclaimer

Copyright2009 Limited. All rights reserved. Reproduction in whole or in part is prohibited except by prior written
permission of Barrie & Hibbert Limited (SC157210) registered in Scotland at 7 Exchange Crescent, Conference Square,
Edinburgh EH3 8RD.

The informatiorin this document is believed to be correct but cannot be guaranteed. All opinions and estimates included
in this document constitute our judgment as of the date indicated and are subject to change without notice. Any opinions
expressed do not constituday form of advice (including legal, tax and/or investment advice).

This document is intended for information purposes only and is not intended as an offer or recommendation to buy or sell
securities. The Barrie & Hibbert group excludes all liabilityobearsarising (other than liability which may not be
limited or excluded at law) to any party for any loss resulting from any action taken as a result of the information provided
in this document. The Barrie & Hibbert group, its clients and officers veag pasition or engage in transactions in any

of the securities mentioned.

Barrie & Hibbert Inc. and Barrie & Hibbert Asia Limited (company number 1240846) are both wholly owned subsidiaries
of Barrie & Hibbert Limited.
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