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UNIGESTION

Asset allocation analysis prepared for
London Borough of Hammersmith and Fulham

A view from the perspective of macro-economic regimes

Executive summary

In this note, we have reviewed the current strategic allocation of the London Borough of Hammersmith and
Futham fund. The analysis completed by Unigestion focuses on the current risk ailocation of the overall portfolio

to key macro risk factors.

In summary we can conclude that from a macro point of view, the portfolio is largely dominated by growth risk.
We would highlight from previous similar exercises we have completed for LGPS clients, this is not uncommon
although it is at the higher end of the range of LGPS clients we have looked at. Another key finding is that the
portfolio also has a significant exposure to idiosyncratic risk, this means that while the portfolio could suffer large
losses in case of any adverse event (e.g. a recession, an inflationary shock or @ market stress), this type of risk

does pravide elements of diversification.

In refation to the Fund's targeted return expectation of the investment strategy, analysis has shown that this is at
a comparable level to funds with similar arrangements. A key driver of this is the higher relative exposure to

equities, infrastructure, and property.

Taking into account that above points, our conclusion is that we believe that the partfolic’s risk-return profile, and

its behaviour during market extremes, could be improved through consideration of a different approach.

Proposal:-

First, we would consider shifting part of the equities aliocation to an Alternative Risk Premia strategy, which
presents higher return characteristics with a low correlation to equity markets, thus introducing more
idiosyncratic risk inte the portfolio ie. increasing benefits of diversification. This strategy also provides the
portfolio with more protection in Recession regimes. Further, we look at replacing part of the existing equity

allocation with Private Equity, which should provide some additional inflation protection without compromising on

expected return assumptions.
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While our proposals do not completely change the portfolio’s exposure to risk factors, they would offer

diversification away from Steady Growth risk, deliver better risk-adjusted expected returns and lower drawdowns,

while offering comparable expected returns.
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Introduction

The purpose of this note is to perform a macra factor aralysis of the sirategic allocation for London Borough of

Hammersmith and Fulham.

The analysis completed by Unigestion has focused on macro risk factor analysis becatse such an analysis
provide outcomes that has better economical interpretation when compared to traditional market risk factors or

statistical factors analysis.

Following completion of our analysis on your fund's exposure, we would propose specific and targeted

madifications of the portfolio that aim to provide impravements to the risk/return profile of the portfolio.
The document is organized as follows: ‘
Section 1 outlines the strategic portfolio.

Section 2 provides with the macro analysis methodology and rasults.

Section 3 suggests some alternative portfolios with the purpose of seeking to improve the risk-return profile of |

the portfolio.
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Section 1 — Strategic portfolio

UNIGESTION

The strategic allocation of London Borough of Hammersmith and Fulham has been taken from the annual report

and discussed with your advisor Deloitte to ensure that our analysis is aligned with the asset class exposures that

you hold. This is displayed in Table 1. You will note that far each asset class we have anaiysed the actual fund

holding or appropriate index. We have used the “Total Return” version of the indices or returns whare possible.

Further, we have also removed foreign currency effects where possible to isolate pure asset class exposure.

Table 1: Strategic allecation

Asset Class Percentagelndex

UK Equities 22.5%  FTSE All Share Index

Global Equities 22.5%  FTSE All World Index

Dynamic Allocation — Absolute return 10%  Ruffer Absolute Return

Dynamic Allocation - Bonds 10%  Insight Bonds Plus

Credit 15%  Credit Suisse Leveraged Loans Index

Direct infrastructure 5%  MSCI World Infrastructure Index

Inflation 10%  50% FTSE UK Gilts Indexed + 50% MSCI World Infra.
Long Lease Property 5%  UKIPD Total Return All Property Index
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1 - Identification of macroeconomic regimes

UNIGESTION

Section 2 — Macroeconomic factors analysis

Methodology

Macrao risk factors are the macroeconomic fundamentals that affect asset class prices. We identify three major
macro risk factors: aconomic activity (recession), inflation shocks and markat stress. It is important to note that if
we do not believe any one of the macro risk factors noted materialise or are dominant then we would say that we

are in a period of steady growth.

We therefore consider that the economic and financial environment consists of four regimes;

Recession_regime: in this configuration, economic growth sustains a severe shock and falls below its

potential. Excess production capacity generates a rise in unemployment and a significant decrease in

consumption. Investments are reduced and the risk of default rises significantly.

Infiation shock regime: in this configuration, inflationary pressures are no longer controiled by the central

banks. Inflation exceeds the expectations of economic agents. This shock results from excess demand in
relation fo supply. This excess can come from the labour market (demand shock) or the commodity markat
(supply shock). In order to identify periods aof inflation shock, we analyse the dynamics of actual infiation
and compare it with the inflation expectations provided by surveys. When actua! inflation accelerates and
exceeds expectations, we consider the economy to be in a regime of inflation shock.

Market stress regime: in this configuration, macroeconomic fundamentals have not changed, contrary to

previous regimes. The sharp rise in risk aversion typical of this regime can occur foliowing a period of
exuberance in one or several markets and/or a specific event of fimited duration. In order to identify this
regime, we use econometric modelling techniques to analyse changes in regimes {Markov switching
model) based on actual and implied volatility of equity markets (S&P 500 index).

Steady growth regime: in this regime, economic growth is close to or above potentiai, the unemployment

rate falls, lending to the private sector expands, economic agants™ sentiment is positive. Inflationary

pressures are reined in by a restrictive monetary policy.

At Unigestion we have completed research to assess the frequency and duration of each economic regime. We
have research going back to the early 70°s and across different geographical areas. Based on a global view are

finding are shown in Chart 2.
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Chart 2: Periods of economic regimes eccurrences {1974-2015)

Recession @ Inflation shock @ Market stress & Steady growth

Source: Unigestion, Bloomberg, OECD, MSCI.

Chart 3 shows the related probabilities of each regime reoccurring. Recession periods observed since 1974
represeni roughly 16%. Around 12% of inflation shocks have occurred outside recession periods. The frequency of
market stress regimes, outside recession regimes and inflation shocks, is about 8%. By past standards, the steady

growth regime represents slightly more than 64% of occurrences.

Chart 3. Distribution of economic regimes (1974-2014)

16%

12%
64% 8%
- Recession & Inflation shock
B Market stress % Steady growth

Scurce: Unigestion, Bloomberg, OECD, MSCI.
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UNIGESTION
Implication for the behaviour of asset classes

The interest of breaking down the cycle in this way is that it shows a strong link betwaen economic regimes and
asset class performances. Chart 4 thus illustrates the fact that the risk-adjusted performance of the main asset

classes varies strongly depending an the regime.

Chart 4: Sharpe ratios of main asset classes across econamic regimes (1974-2014)
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Motes: US bonds: 1973-2014, World 1LB: 1997-20%4, US |G Corporates: 1973-2014, US HY Corporates: 1983-2014,

BM Eguities: 1970-2014, EM Equities: 1987-2014 and Commodities: 1970-2014.
Sources: Unigestion, Bloomberg.

Government bonds tend to outperform other assets during periods of recession and stress. Developed equities
and credit prefer growth periods without accentuated inflation. Conversely, commodities show superior
performance during inflation shocks. Lastly, emerging equities offer an attractive compromise in inflationary

growth periods.

This makes this analytical framework particularly well suited to assessing a portfofio’s risk, making it possible to
study the effects of various economic scenarios on its performance. It is also extremely attractive in terms of
partfolic construction, making it possible to define a robust strategic allocation over time as well as directly

transposing macroeconomic views in terms of implementation.

However, the data corresponding to these risk factors are not always available with sufficient fraquency {for

example, GDP data are quarterly and revised subsequently) to carry out a reliable risk exposure analysis.
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Market-proxies for macroeconomic factors

For this purpose, we construct baskets of risk premiums finked to risky assets whosg trends are closely linked to

that of the above-mentioned factors. These correlations have been established on the basis of historical analyses

taking into account several decades of observations and various geographical regions.

“Proxy” risk factars are constructed as follows:

Growth: risk-weighted equities (MSCI World) and credit spreads (CDX NA HY)

Resession: UK government bonds {Citigroup UK GBI)

inflation: basket of commodities and inflation swaps (25% Bloomberg Fnergy, 25% Bloomberg

Industrial Metals, 50% Deutsche Bank US Inflation Swaps 5Y)

Stress: implied volatility of US equities (VIX Index) and TED spread {3m USD LIBOR - 3m US government

rate)

Chart 5 illustrates the change over time of these risk factors proxies.
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Chart 5. Performance of macroeconomic risk factors proxies (1996-2015)
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2 - Static analysis (Jun 2006 — September 2016}

Table 6 shows asset classes’ sensitivity to macroeconomic risk factors. Sensitivities hightighted in bold are those
that are statistically significant at the 95% confidence ievel. We have used the local currency version of the

indices to isolate the macro factor exposure of the asset class from that of foreign currency returns.

Table 6: Sensitivities of asset classes across macroecenomic regimes

Steady Recession Inflation

UNIGESTION

Betas Growth Stress R2
= FTSE All Share Index 1.08 0.24 -0.02 -0.01 14%
;,;:::r
FTSE All World index 1.19 0.08 -0.06 -0.02 87%
@ & Ruffer Absolute Return 0.28 0.24 -0.01 -0.10 27%
53
= S8
= =2 Insight Bonds Plus D.10 0.04 0.00 -0.02 20%
£
&  CSLeverage Loan index 0.62 0.08 .06 0.00 79%
e
I
8 Infrastructure Index 0.96 0.30 0.08 0.07 B0%
(%)
= & 50% ILG /50% Infrastructure 0.55 0.51 0.12 0.00 71%
< £ IPDIndex 0.48 -0.01 -0.10 023 33%

Sourca: Unigestion, Bloomberg

We notice that most asset classes are significantly exposed to one or more risk factors, and in particular to the
risk of economic growth. As expected, the mixed aliocation to Inflation-Linked Gilts and Infrastructure exhibits a
signiticant, positive sensitivity to inflation and risk, Dynamic Asset Allocation funds are less exposed to growth
than other investments with Ruffer Absolute Return even showing some positive sensitivity to Recession risk.

Interestingly, Infrastructure also offers some degree of sensitivity to Recession, due to the yield sensitivity of the

asset class.

Table 7 aggregates these resuits for the full portfolio, using the weights given in Table 1. In particular, it shows

aggregated beta (which measures correlation with macro risk factors) for the partfolio as well as the breakdown

of explained total risk {risk contributions) and unexplained risk {idiosyncratic risk).
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Before we look in detail at the resuits it is important to understand the methodology we use to ‘measure risk

The risk measure applied is the 95% Expected Sherifall (ES) over a one-year horizon. in other words, the
expacted loss in the forthcoming year within the 5% worst scenarios is estimated to be this amount. Expected

Shortfall is measurad through a proprietary model encompassing various dimensions including;

- Volatility: measures the dispersion of returns far a given security or market index

- Skewnsss: assets whose distribution is negatively skewed are penalised. This is particularly relevant in
the current context of low bond yields, as bond prices have much more downside potential than upside.
Kurtosis: assets which have fat tails are penalised. For example, global high yield bonds tend to have
more extreme returns relative to what would be expected in a normal distribution.
Liquidity: iess liquid assets are penalised as their volatility are normally understated due to stale pricing,
for example, in the case of direction property investments.

- Carry: carry is the expected return of an asset should pricing remain unchanged. For two assets with the

same volatitity, the ong with a higher carry can be considered less risky when estimating downsidg risk.
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Table 7: Sensitivities of portfolio across regimes

Steady Recession Inflation  Stress Idiosyncratic Total
Growth risk
Betas 0.77 0.18 0.00 0.00 0.03 -
Risk contributions
(1-year 95% ES) 14.1% 0.8% 0.0% 0.1% 2.3% 17.4%
Risk proportions 81% 5% 0% 1% 13% 100%

LE N B R ENBEREBEENENENNENNNNEENENENENNNENRNNNENEMN

Source: Unigestion, Bicomberg

All in all, the Growth factor dominates the portfolio as it accounts for 81% of the portfolio’s total risk. This is
significantly higher than the 60% we would recommend for a “risk-balanced” exposure, in order to match the
expected frequency of steady growth periods. As a result, the portfolio also seems to lack "hedging” assets for
recessionary, inflationary or market stress regimes. However, it does have a significant contribution from
idiosyncratic risk, which is likely a result of the portfalio’s atlocation to property, and “dynamic asset aliocation”

assets.

Table 8 summarises the average expected nominal returns and risk-adjusted return ratios for the current portfolio.
Nominal expected carry is higher than we usually see in pension fund portfolios due to the high exposure to

alternatives.

Table 8: Expected nominal return and risk-adjusted returns of the portfolios

. . Nominal
Nominal Nominal expected
expected Expected ES expected d |
carry carry/ES carry/Max
Drawdown
7.3% 17.4% 042 0.24

Source: Unigestion, Bloomberg
Table 9 summarises the historical performances of the portfolio during periods of market stress

Table 9: Performances during periods of market stress

Great Financial Crisis 29-Aug-08 27-Feb-03  -235%
Summer 2011 31-May-11 30-Sep-11 -8.0%

Source: Unigestion, Bloomberg

The simulation of the Great Financiat Crisis of 2008 shows a drop in the value of the assets that is comparatively

lower than anticipated given the asset mix and the outcome for similarty structured portfolios.
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Section 3 — Alternative portfolios

In this section, we consider alternatives to the current strategic portiolio.
1 - Description of the alternative proposed portfolios

While the portfolio is quite well diversified in as such that it has a significant exposure to both liquid and illiquid
alternatives, the portfolio’s existing equity allocation has a strong home bias. In light of the uncertainty for
businesses post-Brexit and concentration risk in general, we would consider some alternative portfolios. To
investigate whether risk-adjusted returns can be improved, we consider two alternative allocations which

incorporate a broader universe of risk premia:

- Proposal 1 : Shifting 10% of equities allocation (UK and World) 1o Alternative Risk Premia
- Proposal 2 : Shifting 10% of equities allocation (UK and World) to Private Equity

A summary of the proposed portfolios is summarised in Table 10.

Table 10: Proposed allscations versus current allocation

Proposal 1 Proposal 2

Current (ARP) {PE)
Inflation linked Gilts 0.0% 0.0% 0.0%
FTSE Al Share Index 225% 17.5% 17.5%
FTSE Ali World Index 22 5% 17.5% 17.5%
Low-Vol World Equities 0.0% 0.0% 10.0%
Ruffer Absclute Return 10.0% 10.0% 10.0%
Insight Bonds Plus 10.0% 10.0% 10.0%
CS Leverage Loan Index 15.0% 15.0% 15.0%
Infrastructure Index 5.0% 5.0% 5.0%
50% ILG / 50% Infrastructure 10.0% 10.0% 10.0%
IPD Index 5.0% 5.0% 5.0%
Alternative Risk Premia 0.0% 10.0% 0.0%
Private Equity 0.0% 0.0% 10.0%

We have proxied Private Equity by the Cambridge US Private Equity index. The Afternative Risk Premia strategy
targets B% volatility and consists of various underlying strategies including equity factors, trend following, carry,

value and convexity. Full details of these strategies are in the Appendix of this document.
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2 — Full portfolio simulation

Table 11 shows the additional risk premia’s sensitivities to macroeconomic risk factars. Sensitivities highlighted

in bold are those that are statistically significant at the 95% confidence levél.

Table 11: Additional risk premia’s sensitivities to macro risk factors

Steady . .
Betas Growth Recession Inflation Stress R2
Alternative Risk Premia 0.09 0.21 -0.09 0.03 7%
Private Equity 0.84 0.0 0.13 -0.02 75%

Source: Urigesticn, Bloomberg

Table 17 summarises the beta exposure to the various macroeconomic risk factors of the proposed portiolios.
Table 13 summarises the 1-year 95% ES of the proposed portfolios, while Table 14 presents the risk contributions

as percentages of total portfalio risk.

Table 12: Beta exposures of the various portfolios to the macroeconomic risk factors

Betas g:ﬁ:ﬁ: Recession Inflation Stress Idms:;:;ram
Current 077 018 0.00 0.00 0.03
Proposal 1 0.66 019 0.00 0.00 .03
Proposal 2 0.73 0.15 0.07 0.00 (.03

Source: Unigestion, Bloomberg

Table 13: T-year 95% ES of the various portfolios across regimes

Steady . . Idiosyncratic

0, 0,

95% 1 year ES Growth Recession Inflation Stress risk Total (%) Total (£)
Current 14.1% 0.8% 0.0% 0.1% 2.3% 17.4% £149m
Proposal 1 11.9% 0.7% 0.0% 0.0% 2.3% 14.9% £127m

Proposal 2 13.3% 0.7% 0.2% 0.1% 2.6% 17.0% £145m

Source: Unigestion, Bloomberg

Tabie 14: Risk proportions of the various pertfolios across regimes

Idiosyncratic

Risk proportions é:::v‘::: Recession Inflation Stress risk Total
Current 81% 5% 0% 1% 13% 100%
Proposal 1 80% 5% 0% 0% 15% 100%
Proposal 2 78% 4% 1% 1% 15% 100%

Source: Unigestion, Bleombarg
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Both proposals have in common an overall reduction in risk for the portfolio compared to the current Strategic
Asset Aliocation. As expected, idiosyncratic risk is increased in Proposa! 1 where we introduced exposure 0
Alternative Risk Premia and sensitivity to inflation is slightly increased for Proposals 2 where we introduced
exposure to Private Equity. Howaver, in all cases the portfolio risk remains dominated by the “Growth” factor. Re-

balancing toward more Recession or Infiation protection would require more drastic changes in the allocation.

fable 15 summarises the average expected nominal returns and risk-adjusted return ratios for the current and
proposed portfolios. Expected nominal return/risk and expected carry/max drawdown ratios are improved in all

propasals, with improvements in “Proposal 1” being more significant.

Table 15: Expected nominal return and risk-adjusted returns of the portfolios

. . Nominal
Nominal Nominal expected
expected Expected ES expected P

carry carry/ES carry/Max

Drawdown
Current 7.3% 17.4% 042 0.24
Proposal 1 7.7% 14.9% (.51 0.30
Proposal 2 7.4% 17.0% 0.44 0.27

Source: Unigestion, Bloomberg

Table 16 shows that during historical periods of market stress, drawdowns can also be reduced in the proposed

portfolios.
Tahle 16: Performances during periods of market stress
Current  Proposal 1Proposal 2
Great Financial Crisis 29-Aug-08 77-Feb-03  -23.5% -19.8% -22 2%
Summer 2011 31-May-11  30-Sep-11 -8.0% -6.5% -6.5%

Source: Unigestion, Bloomberg

In summary, we believe a combined solution of the two proposals could be an interesting proposition for LBHF as
both Alternative Risk Premia and Private Equity provides diversification away from Steady Growth risk, offering
comparable returns, lower drawdowns and improved risk-adjusted returns.
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Appendix — Proposed Strategies

Alternafive Risk Premia, as at 30 September 2016
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Private Equity at Unigestion, as at 30 September 2016
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Current offering
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Fquity factors ~ MSCIWorld

Long termrates, credit
Trend following  indices, equity indices,
precious metals, FX

Bonds cany Long term rates

CDS on Furops and

Credit carry North America indices

OM: FX carry GI0FX

EM FX carry EM FX

Dwidends carry  EuroStoxx 50

Volatilitycarry ~ S&P 500

G10 FX value G10 FX

source: Unigastion

Long/short allocation to momentum, valuation, small, and

quality equity factors,

Lang low volatility first quintile, short market cap last quirtile.

Beta neutral.

Long assets with positive trend, short assets with negative

trend.

Trend = average of sign of 1y and 3m past performance.

Risk weighted portfolio.

Long rates with abave median carry, short rates with below

median carry.

Highsr absolute weights for rates with largest difference from

median.

Duration neutral porfolio.

Long HY credit indices, short |G credit indices.
Risk basad HY vs. IG weightings.

Long currencies with above median carry, short currencies with

below median carry.

Higher absoiute weights for currencies with largest difference

frommedian.
Risk based portfolio.

Leng currencies with abave median carry, short currencies with

below median carry.

Higher absalute weights for currencies with largest difference

frammedian.
Risk based portfolic.

Long & synthetic 1y constant maturity EuroStoxx 50 dividend

future, short EuroStoxx 50 futures.

Ratio of EuroStoxx 50 to Dividend futures based on 22-day

heta

Short (fong) VIX futures and S&P 500 futures when VIX in

contango (backwardation).
Risk-based ratio of S&P 500 to VIX futures

Valuation computed as the ratio between spot rates and OECD

PPP rates.

Long most undervaiued cutrencies, short most overvalued
currencies on a cross-sectional basis (ie always long and short

even if all currencies under or over-valued}
Risk based portfolio.

Long individual stocks, short individual
stocks through an equity swap.

Short positions might be implemented with
futures.

Bonds futures: US, Canada, Germany,
Francs, ltaly, UK, Australia, Japan.

€08 onindices: iTraxx Europe, ifraxx
Crossover, COX NAIG, CDX NAHY, CDX EM

DM Equity indices: S&P 500, Russell 2000,
Nasdag, , TSX 80, FuroStoxx 50, DAX, CAC,
IBEX, FTSE MIB, AEX, SMI, FTSE 100, Topix,
ASX 200, VIX

EM Equity indices: Hang Seng, Hang Seng
China Enterprises, Kospi, Nifty, JSE Top 40,
Bovespa, MSCIEM

Pracious Metals forwards: Gold, Silver,
Palladium, Piatinum

10 FX futures: CAD, EUR, CHF, GBP, SEK,
NOK, JPY, NZD, AUD

EM FX forwards and futures: BRE, MXN,
PLN, RUB, TRY, ZAR, INR, KRW, SGD, CNH

Bonds futures

iTraxx Europe, iTraxx Crossover
COXNAIG, CDX NAHY

FX Futures and forwards on CAD, EUR, CHF,
GBP, NOK, SEK, JPY, NZJ, AU

FX futures and forwards on BRL, MXN, PLN,
RUB, TRY, ZAR, INR, KRW, WD, 8GO, and
CNH )

F0 and F1 EuroStoxx 50 Dividend futures
EuroStoxx 50 futures

VIX futures, S&P 500 futures

FX Futures
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UNIGESTION

Important information

This document is addressed to professional investors, as described in the MiFID diractive and has therefore not
been adapted to retail clients. This document has been prepared for your information only and must not be
distributed, published, reproduced or disciosed by recipients to any other person.

It is a promotional statement of our investment philosaphy and services. It constitutes neithaer invastmeant advice
nor an offer or solicitation to subscribe in the strategies or in the investment vehicles it refers to. Some of the
investment strategies described or alluded to herein may be construed as high risk and not readily realisable
investments, which may experience substantial and sudden losses including total loss of investment. These are
not suitable for all types of investors. The views expressed in this document do not purport to be a complate
description of the securities, markets and developments referred to in it. To the extent that this report contains
statements about the future, such statements are forward-looking and subject to a number of risks and
uncertainties, including, but not fimited to, the impact of competitive products, market acceptance risks and other
risks.

Data and graphical information herein are for information only and may have been derived from third party
sources. Unigestion takes reasonable steps to verify, but does not guarantee, the accuracy and completeness of
this infermation. As a result, no representation or warranty, expressed or implied, is or will be made by
Unigestion in this respect and no responsibility or liability is or will be accepted. Unless otherwise stated, source
i3 Unigestion.

All information provided here is subject to change without notice. It should only be considersd current as of the
date of publication without regard to the date on which you may access the information.

Past performance is not a guide to future performance. You shouid remember that the value of investments and
the income from them may fall as weli as rise and are not guaranieed. Rates of exchange may cause the value of
investments to go up or down. An investment with Unigestion, like all investments, contains risks, including total
loss for the investor.
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