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Portfolio Insight: The role of gold in a portfolio

Introduction

In 2022, the 60/40 equity-bond portfolio suffered one of its worst years in history, with both
assets posting large losses. Gold, on the other hand, was resilient against the historic bond sell-
off. Gold behaves differently to other assets and, thus, adds significant diversification to a
strategic asset allocation. This is why, at WisdomTree, we believe that gold should be considered
an essential component of a portfolio.

In this Portfolio Insight we:

1.

Explore the main traits of gold that make it suitable for a strategic allocation and portfolio
diversification.

Present a framework to answer, ‘what is the optimal weight an investor should allocate to
gold in a portfolio’?

The 5 key takeaways are:

1.

Portfolio diversification is best achieved by mixing assets that behave differently to one
another.

Gold is unique and behaves very differently to equities and bonds and, therefore, has a low
correlation with these assets.

Gold is a defensive asset, providing a hedge against economic and financial downturns. Gold
also performs well in times of high inflation.

As inflation is often a by-product of an over-heating economy, gold often does well in times
of economic growth as well.

Our bootstrapping method for illustrating optimal gold allocations indicates relatively large
optimal gold holdings. For example, for investment periods of 10 years, the optimal weight
to allocate to gold to maximise the risk-adjusted return would have been 16% - 19%.
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Part 1: 5 key gold traits

1. Gold has strong defensive traits

Gold prices tend to rise in financial crises, economic downturns, and geopolitical shocks.
Equities are quite the opposite: they tend to falter in financial crises, early phases of economic
downturns, and are sometimes vulnerable to geopolitical shocks.

Gold has, historically, performed well during equity market crises. Gold has returned positive
performance in 15 out of the 20 worst quarters of performance for the S&P 500. Of the remaining
five quarters, gold has outperformed the S&P in four quarters. The only quarter when gold fell
harder than equities (Q3 1975) came a year after abnormally large gains in gold prices; in 1974
gold prices rose 72% and then corrected downward 24% in 1975.

Figure 1: Gold performance during the 20 worst quarters for US equity markets
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Source: WisdomTree, Bloomberg. From December 1967 to 30 June 2023 using quarterly data. Asset descriptions at
the end of this report. Historical performance is not an indication of future performance and any investments
may go down in value.
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2. Gold performs wellin deep recessions and strong expansions

Gold performs well in times of inflation. Given that inflation is often elevated in times of strong
economic growth, gold is not just a defensive asset. In fact, no other asset behaves like gold: the
metal performs strongly in both economic downturns and upturns. This uniqueness in
behaviour once again makes it a prime candidate for diversification.

As a point of illustration, we look at the performance of assets at different points in the
economic cycle. Composite leading indicators (CLIs), provide signals of turning points in the
economic cyclel. Figure 2 shows various phases of the economic cycle derived from CLlIs.

Figure 2: Composite Leading Indicator of Economic Conditions
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Source: WisdomTree, OECD, Bloomberg. OECD calculates the index so that the long-term average is 100. The index
is designed to correlate and provide timely leads on economic output gaps (economic performance relative to
potential). Deep recession equates to the lowest quartile of data. Strong expansion relates to highest quartile of
data. June 1989 to June 2023. Historical performance is not an indication of future performance and any
investments may go down in value.

Using the CLI indicators from Figure 2, we look at the performance of assets in Figure 3. Gold
performs better than any other asset in deep recessions. It also strongly outperforms defensive
assets in times of economic expansion. It even outperforms bonds (government and corporate)
in times of mild recession. Moreover, the pattern of its behaviour is markedly different to other
assets; gold performs the best at the extremes. This diversity in behaviour makes it an ideal
candidate to add variety to a portfolio.

1. Or, more precisely, fluctuation of economic activity around its long-term potential level.
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Figure 3: Asset performance in different phases of economic cycle, with gold and silver
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Source: WisdomTree, Bloomberg, Organisation for Economic Cooperation and Development. Period June 1989 to
June 2023. Asset descriptions at the end of this report. Historical performance is not an indication of future
performance and any investments may go down in value.

3. Inflation hedge

Gold is a great hedge for inflation. Figure 4 highlights that commodity prices tend to move in the
same direction as the Consumer Price Index (CPI) consumption basket used for inflation
calculations. And they can move by significantly larger margins. For example, in the 1970s when
US inflation was rising in the 10s of percentage points, gold prices were moving in the 100s of
percentage points.

Figure 4: Gold price vs US inflation
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Source: WisdomTree, Bloomberg. From Q1 1972 to Q2 2023. Calculations are based on year-on-year returns in USD
based on quarterly data. Asset descriptions are provided at the end of this report. Historical performance is not an
indication of future performance and any investments may go down in value.
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4, Gold has a low correlation with traditional assets

As shown in Figure 5, gold has a low correlation with stocks and bonds. While gold is technically
a commodity, it behaves very differently to most cyclical commodities. The drivers of gold price
(such asinflation, bond yields, exchange rates and market sentiment) make the metal appear
more like a currency than a regular commodity. Even though gold futures are part of a broad
commodity allocation, they have a relatively low correlation with the rest of the commodity
complex (0.37) and so they can also be considered as a separate line item for further
diversification.

Figure 5: Correlation matrix
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Source: WisdomTree, Bloomberg. Dates: from January 1990 to June 2023. European equity and Global HY start from
January 1999, EU Corporate and EU Gov start from June 1998. Asset descriptions at the end of this report.
Historical performance is not an indication of future performance and any investments may go down in
value.

5. Geopolitical hedge

Geopolitical tensions can threaten the economic status quo. Wars often need to be debt funded.
Gold, as the antithesis to fiat currencies (which are often debased through excessive sovereign
debts) and as a defensive asset, often does well in times of geopolitical stress.

The Ukraine war, for example, that started on 25 February 2022, triggered a 4% rally in gold
prices within one month of the event?.

Figure 6 illustrates that gold prices often rise in times of heightened geopolitical risk. The
relationship is clearly not perfect: gold rises for many other reasons than geopolitical risk, but it
is clear that when geopolitical risk spikes, there is usually a positive (albeit short-lived) response
from gold.

2. Source: Bloomberg.
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Figure 6: Gold and geopolitical risks
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Source: Dario Caldara and Matteo lacoviello’s Geopolitical Risk Index based on a tally of newspaper articles
covering geopolitical (war) tensions, Bloomberg, WisdomTree. Asset descriptions at the end of this report.
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Part 2: Identifying optimal gold weights

As we demonstrated in Figure 5 of The investment case for gold, adding gold to a portfolio can
improve Sharpe ratios and reduce drawdowns. We also posited that ideal gold weights would be
12% when optimising on Sharpe ratios and 27% when minimising worst 12-month performance.

In this section, we present an alternative framework to answer the same question: what is the
optimal weight an investor should allocate to a gold portfolio? We arrive at a similarly large gold
allocation using this alternative approach.

What is bootstrapping? It is a Monte Carlo simulation approach that uses existing historical
data instead of generating random data. It is a technique that uses random sampling from
historical returns series with replacement. It is similar to a Monte Carlo simulation, but the
main difference lies in how the different series of returns used in the calculations are
generated: Monte Carlo generates random data series for a specific probability distribution
given its generic moments (average returns, volatility...), while the bootstrap creates random
data series by resampling with replacement from the historical series of returns. In other
words, bootstrapping creates new series of returns by reordering existing historical series.
This makes the bootstrap samples inherit the same distribution as the original data, allowing
estimation of the sampling distribution of various statistics.

The procedureiis as follows: we randomly select 120 months (equivalent to 10 years of data) with
replacement from the monthly return time series for equity, bonds, and gold3. This simulation
represents an investor's hypothetical situation, considering 10 years of investment within the
past 50 years. We repeat this process 20,000 times.

For each hypothetical realisation, we obtain three time series: one each for gold, equity, and
bonds. We maintain a fixed proportion between equity and bonds, following the well-known
60/40 split. Subsequently, we calculate the optimal weight an investor should assign to gold to
maximise the risk-adjusted return* of their portfolio in that specific hypothetical investment.
These optimal weightings are represented as grey dots in Figure 7.

3. The bond time series is the Bloomberg US Treasury Total Return Index (LUATTRUU Index), the equity time series
is the S&P 500 Total Return (SPX Index), and the gold time series is the London Bullion Market Association (LBMA)
Gold Price (GOLDLNPM Index).

4, We define ‘risk-adjusted return’ as the ratio between the annualised performance and the annualised volatility
over a defined period.



https://www.wisdomtree.eu/-/media/eu-media-files/other-documents/foundation-papers/gold-foundation-paper.pdf
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Figure 7: Risk-adjusted return maximisation with bootstrapping
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Source: WisdomTree, Bloomberg, S&P. From January 1973 to June 2023. Calculations are based on monthly returns
in USD. Asset descriptions at the end of this report. Each grey point represents the equity return and the gold
allocation for which every realisation is maximised. The coloured lines represent various rolling percentiles, where
the rolling window is made of 2000 simulations, that is, 10% of the total simulations. Historical performance is not
an indication of future performance and any investments may go down in value.

Each dot corresponds to a draw from our returns distribution, with the dots' y-axis representing
the commodities weight that maximised the risk-adjusted return for that particular realisation
and the x-axis denoting the performance of the equities for that realisation, providing insight
into the relative luck or unluckiness of selecting those 10 years from the available 50.

The coloured lines on the graph represent percentiles. Let's focus on the light blue line, which
represents the 50th percentile (the median). For approximately a 10% equity return (or, more
precisely, for realisations with an annualised equity performance of around 10%), half of the
time an investor would have maximised their risk-adjusted return by allocating over 19% of their
portfolio to gold, while the other half of the time they would have maximised it with a lower gold
weight (see the dashed green arrows).
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If the investor had been luckier and drawn a realisation corresponding to around 15%
annualised equity performance, the median exposure needed to maximise the risk-adjusted
return would have been lower, approximately 15% (see the dashed blue arrows). However, even
in this fortunate scenario, the investor would still require a gold allocation of more than 7% to
have a relatively high probability (roughly 75%, as indicated by the bottom dashed blue
horizontal arrow crossing the iris line, which represents the 25th percentile) of maximising their
risk-adjusted return.

In summary, the graph conveys the following message: as equity returns decrease, the
likelihood that the portfolio with the best risk-adjusted return includes more gold increases. On
the other hand, for higher equity returns, an investor would have likely achieved the maximum
risk-adjusted return with a lower gold weight, although some allocation to gold would still be
beneficial.

The challenge, of course, lies in the fact that investors typically have little insight into future
equity returns over the next 10 years. As a result, it is often easier to approach the question from
a slightly different perspective: given a certain allocation to gold, how would my portfolio have
performed? Figure 8 aims to address this question.

10
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Figure 8: Risk-adjusted return distribution given gold allocation

Portfolio risk-adjusted return Distribution with 0% Gold Allocation

0.2 0.4 0.6 0.8 1.0 1.2 14 1.6

Portfolio risk-adjusted return Distribution with 10% Gold Allocation

0.2 0.4 0.6 0.8 1.0 12 14 16

Portfolio risk-adjusted return Distribution with 15% Gald Allocation
1

0.2 0.4 0.6 0.8 1.0 12 L4 1.6

Portfolio risk-adjusted return Distribution with 20% Gold Allocation
1 |

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Portfolio risk-adjusted return Distribution with 30% Gold Allocation
I I

0.2 0.4 0.6 0.8 1.0 12 1.4 1.6

Portfolio risk-adjusted return Distribution with 40% Gold Allocation
] ] I

0.2 0.4 0.6 0.8 1.0 12 14 1.6

Portfolio risk-adjusted return Distribution with 60% Gold Allocatien

ot

0.2 0.4 0.6 0.8 1.0 1.2 14 1.6

Partfolio risk-adjusted return Distribution with 80% Gold Allocation
1

o oo i .

0.2 0.4 0.6 0.8 1:0 1.2 L4 16

Portfolio risk-adjusted return Distribution with 90% Gold Allocation
1

0.2 0.4 0.6 0.8 1.0 1.2 14 1.6
risk-adjusted return

Source: WisdomTree, Bloomberg, S&P. From January 1973 to June 2023. Calculations are based on monthly returns
in USD. Each histogram represents the risk-adjusted return distribution for a given gold allocation. The iris, orange
and light blue lines represent the 25th, 50th (median) and 75th percentile respectively. Historical performance is
not an indication of future performance and any investments may go down in value.
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Starting from the top with a 0% gold allocation, the 25th percentile would have yielded a risk-
adjusted return of approximately 0.7 (indicated by the iris dashed line). To clarify, sorting all the
20,000 simulated risk-adjusted returns obtained when investing in a 60/40 portfolio (with no
gold) and selecting the 5000th worst (25% of 20,000) would result in a risk-adjusted return of 0.7.

Now, let's explore what happens when gradually increasing the allocation in gold. The 5000th
worst risk-adjusted return would improve, reaching a peak at around an 20% gold allocation
(with a risk-adjusted return reading of ~0.80). Beyond that point, the risk-adjusted return 25th
percentile starts to diminish.

The previous example focused on the 5000th worst risk-adjusted return, but it's interesting to
observe what happens when choosing different percentiles. For instance, considering the
median (50th percentile, represented by the orange dashed line) or the 75th percentile (light
blue dashed line) leads to similar behaviour as observed with the 25th percentile. Increasing the
gold allocation enhances the risk-adjusted return for the chosen percentile up to a certain point.

Summarising these findings in a single chart, we arrive at Figure 9, which illustrates how all
these percentiles behave as we increase the allocation to gold. Notably, for every percentile, the
risk-adjusted return is maximised at approximately the same gold allocation, which falls
between 16% and 19%.

Figure 9: Risk-adjusted return maximisation with bootstrapping
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Source: WisdomTree, Bloomberg, S&P. From January 1973 to June 2023. Calculations are based on monthly returns
in USD. Asset descriptions are provided at the end of this report. Each line depicts the Sharpe Ratio percentile as
the Commodity weight varies. The dots on each line represent its maximum. Historical performance is not an
indication of future performance and any investments may go down in value.

12



Portfolio Insight: The role of gold in a portfolio

Overall, through this bootstrapping analysis and using data for the last 60 years, we observe
that, for investment periods of 10 years, the optimal weight to allocate to gold in order to
maximise the risk-adjusted return would have been between 16% to 19%.

These conclusions are numerically similar to the ones we reached for broad commaodities. Such
similarity is not unexpected. Firstly, broad commodities encompass a significant portion of gold,
historically fluctuating between 8% and 19% of the portfolio (Figure 10). This percentage
increases to 11% to 25% if we include silver, which shares some of the safe-haven characteristics
of gold. Additionally, the resemblance in results can be attributed to the inflation-hedging
properties of both gold and commodities. Gold's limited supply throughout history has
established its reputation as a hedge against inflation, while commodities, as a primary input in
many goods and services, play a crucial role in the inflationary process.

Figure 10: Broad commodity (BCOM) allocation to gold and silver
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Source: WisdomTree, Bloomberg. Dates: from 31/05/2011 to 01/08/2023. Asset descriptions at the end of this
report. Historical performance is not an indication of future performance and any investments may go down
in value.

However, it is worth delving into the differences between the outcomes of the two analyses. An
exaggerated allocation to gold causes the risk-adjusted return to decrease faster than a similarly
large allocation to broad commodities. This behaviour is a consequence of gold's ‘safe haven’
attributes. Acting as an insurance, gold preserves its value during times of economic uncertainty
or market downturns. Nevertheless, during periods of economic expansion, it tends to lag other
assets.

Furthermore, analysing the maximum points reached in each percentile (Figure 9) and moving
from the worst to the best percentile (that is, from the bottom to the top in the chart), we
observe a subtle decrease in the optimal allocation to gold and a slight increase in the optimal
allocation to broad commodities. Once again, this can be attributed to gold being less essential
during periods of economic expansion. In contrast, commodities tend to perform well during
market rallies, supporting the need for a slightly higher allocation in such scenarios.

13
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Part 3: Implementation solutions

WisdomTree is a leading provider of physically-backed gold exchange-traded commodities
(ETCs). Since creating Europe’s first physical gold ETC almost two decades ago, we have
continued to build our suite of gold products, offering clients best in-class features and price
competitive solutions.

WisdomTree Core Physical Gold (WGLD), for example, was launched in December 2020 with the
highest responsible gold standards applied with custodians asked to act on a best-efforts basis
to only allocate 2019 or later London Bullion Market Association (LBMA) gold bars and has a
management fee of only 12 basis points.

Today, WisdomTree offers a comprehensive range of physical gold ETCs that cater for different
investor objectives and preferences.
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Full details on our range of physical gold ETCs can be found here.

In addition to physical gold, we also offer products with synthetic and short and leveraged
exposure to the price of gold, as well as other precious metals. View the full range.

Asset descriptions

Asset

US equity
European equity
Global equity
US Corporate

EU Corporate
US Gov

EU Gov

Global HY

Broad Commaodities
Gold

Silver

Index
S&P 500 Total Return Index
EURO STOXX 50 Net Return EUR
MSCI World Net Total Return USD Index
Bloomberg U.S. Corporate Investment Grade
Bloomberg Euro-Aggregate: Corporates
Bloomberg US Government Bond
Bloomberg Euro Government
Bloomberg Global High Yield
Bloomberg Commodity Total Return
LBMA Gold Price PM USD
LBMA Silver Price PM USD

Bloomberg code
SPXT Index
SX5T Index

NDDUWI Index

LUACTRUU Index

LECPTRUH Index

LUAGTRUU Index

H02001US Index

LG30TRUH Index

BCOMTR Index

GOLDLNPM Index

SLVRLND Index
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IMPORTANT INFORMATION

Marketing communications issued in the European Economic Area (“EEA”): This document
has been issued and approved by WisdomTree Ireland Limited, which is authorised and
regulated by the Central Bank of Ireland.

Marketing communications issued in jurisdictions outside of the EEA: This document has
been issued and approved by WisdomTree UK Limited, which is authorised and regulated by the
United Kingdom Financial Conduct Authority.

WisdomTree Ireland Limited and WisdomTree UK Limited are each referred to as “WisdomTree”
(as applicable). Our Conflicts of Interest Policy and Inventory are available on request.

For professional clients only. Past performance is not a reliable indicator of future
performance. Any historical performance included in this document may be based on back
testing. Back testing is the process of evaluating an investment strategy by applying it to
historical data to simulate what the performance of such strategy would have been. Back
tested performance is purely hypothetical and is provided in this document solely for
informational purposes. Back tested data does not represent actual performance and
should not be interpreted as an indication of actual or future performance. The value of
any investment may be affected by exchange rate movements. Any decision to invest
should be based on the information contained in the appropriate prospectus and after
seeking independent investment, tax and legal advice. These products may not be
available in your market or suitable for you. The content of this document does not
constitute investment advice nor an offer for sale nor a solicitation of an offer to buy any
product or make any investment.

An investment in exchange-traded products (“ETPs”) is dependent on the performance of the
underlying index, less costs, but it is not expected to match that performance precisely. ETPs
involve numerous risks including among others, general market risks relating to the relevant
underlying index, credit risks on the provider of index swaps utilised in the ETP, exchange rate
risks, interest rate risks, inflationary risks, liquidity risks and legal and regulatory risks.

The information contained in this document is not, and under no circumstances is to be
construed as, an advertisement or any other step in furtherance of a public offering of shares in
the United States or any province or territory thereof, where none of the issuers or their
products are authorised or registered for distribution and where no prospectus of any of the
issuers has been filed with any securities commission or regulatory authority. No document or
information in this document should be taken, transmitted or distributed (directly or indirectly)
into the United States. None of the issuers, nor any securities issued by them, have been or will
be registered under the United States Securities Act of 1933 or the Investment Company Act of
1940 or qualified under any applicable state securities statutes.

This document may contain independent market commentary prepared by WisdomTree based
on publicly available information. Although WisdomTree endeavours to ensure the accuracy of
the contentin this document, WisdomTree does not warrant or guarantee its accuracy or
correctness. Any third party data providers used to source the information in this document
make no warranties or representation of any kind relating to such data. Where WisdomTree has
expressed its own opinions related to product or market activity, these views may change.
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IMPORTANT INFORMATION

Neither WisdomTree, nor any affiliate, nor any of their respective officers, directors, partners, or
employees accepts any liability whatsoever for any direct or consequential loss arising from any
use of this document or its contents.

This document may contain forward looking statements including statements regarding our
belief or current expectations with regards to the performance of certain assets classes and/or
sectors. Forward looking statements are subject to certain risks, uncertainties and assumptions.
There can be no assurance that such statements will be accurate and actual results could differ
materially from those anticipated in such statements. WisdomTree strongly recommends that
you do not place undue reliance on these forward-looking statements.

Jersey ETC Issuer

The products discussed in this document are issued by WisdomTree Metal Securities Limited
and WisdomTree Hedged Metal Securities Limited (the "Issuer"). The Issuer is regulated by the
Jersey Financial Services Commission. Investors should read the prospectus of the Issuer before
investing and should refer to the section of the prospectus entitled ‘Risk Factors’ for further
details of risks associated with an investment in the securities offered by the Issuer.

WisdomTree Metal Securities Limited

Securities issued by the Issuer are direct, limited recourse obligations of the Issuer alone and are
not obligations of or guaranteed by any of HSBC Bank plc and JP Morgan Chase Bank, N.A. any of
their affiliates or anyone else or any of their affiliates. Each of HSBC Bank plc and JP Morgan
Chase Bank, N.A. disclaims all and any liability whether arising in tort, contract or otherwise
which it might have in respect of this document or its contents otherwise arising in connection
herewith.

WisdomTree Hedged Metal Securities Limited

Securities issued by the Issuer are direct, limited recourse obligations of the Issuer alone and are
not obligations of or guaranteed by any of Morgan Stanley & Co International plc, Morgan
Stanley & Co. LLC and JP Morgan Chase Bank, N.A. any of their affiliates or anyone else or any of
their affiliates. Each of Morgan Stanley & Co International plc, Morgan Stanley & Co. LLC and JP
Morgan Chase Bank, N.A. disclaims all and any liability whether arising in tort, contract or
otherwise which it might have in respect of this document or its contents otherwise arising in
connection herewith.

The Morgan Stanley Indices are the exclusive property of Morgan Stanley & Co. LLC ("Morgan
Stanley"). Morgan Stanley and the Morgan Stanley index names are service mark(s) of Morgan
Stanley or its affiliates and have been licensed for use for certain purposes by WisdomTree
Management Jersey Limited in respect of the securities issued by the Issuer. The securities
issued by the Issuer are not sponsored, endorsed, or promoted by Morgan Stanley, and Morgan
Stanley bears no liability with respect to any such financial securities. The prospectus of the
Issuer contains a more detailed description of the limited relationship Morgan Stanley has with
the Issuer and any related financial securities. No purchaser, seller or holder of securities issued
by the Issuer, or any other person or entity, should use or refer to any Morgan Stanley trade
name, trademark or service mark to sponsor, endorse, market or promote this product without
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IMPORTANT INFORMATION

first contacting Morgan Stanley to determine whether Morgan Stanley's permission is required.

Under no circumstances may any person or entity claim any affiliation with Morgan Stanley
without the prior written permission of Morgan Stanley.

For Investors in Switzerland
This document constitutes an advertisement of the financial product(s) mentioned herein.
In Switzerland, this communication is only targeted at Qualified Investors.

The prospectus and the key investor information documents (KID) are available from
WisdomTree’s website: https://www.wisdomtree.eu/en-ch/resource-library/prospectus-and-
regulatory-reports

For Investors in Monaco

This communication is only intended for duly registered banks and/or licensed portfolio
management companies in Monaco. This communication must not be sent to the publicin
Monaco.
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