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Key takeaways

—  Gold market disruption during Covid-19 exposed trading frictions, but gold
Exchange Traded Commodities (ETCs) still provided investors with access and
liquidity.

— Fixedincome ETFs helped investors trade efficiently during market stress, even
when the underlying bond market was hard to access.

— Overall, the ETF structure proved resilient during Covid-19 by helping absorb
ZoeNa volatility and support price discovery across stressed markets.
Senior Manager, Asia ETF Capital Markets

Precious metals: Dislocation in the gold market

In April 2020, the gold market experienced an unprecedented dislocation, with gold
futures prices diverging significantly from spot prices. Starting from 24 March 2020, the
premium of New York futures over the London spot price exceeded $70 per ounce — the
highest level observed in the past four decades.! This dislocation between futures and
spot markets persisted throughout April, although the spread narrowed to around $15
per ounce in the final week of the month.2 Under normal market conditions, this spread
typically remains only a few dollars. Several factors likely contributed to this disruption,
including:

1. Supply of gold

The dislocation was partly driven by Covid-19 disruptions to gold refining and
transportation. Under normal conditions, gold futures and spot markets are closely linked
through efficient arbitrage: traders can move physical gold between markets and convert
bullioninto different delivery standards (for example, refining 400-ounce London Good
Delivery barsinto 100-ounce bars eligible for delivery in New York). However, pandemic-
related shutdowns of refining facilities and disruptions to global logistics significantly
impaired this process, making physical arbitrage far less efficient.

2. Funding costs

US dollar funding costs increased significantly during the crisis, raising the cost of holding
and financing futures positions. As a result, banks charged higher prices for providing
futures exposure, contributing to the widening gap.

Atthe sametime, liquidity in the gold spot market deteriorated sharply during the
pandemic period and bid-ask spreads widened to over 100 basis points, compared to just
2-3 basis points under normal conditions. Disruptions were even more pronounced in
the Exchange for Physical (EFP) market, where participants convert futures exposure into
physical gold. We saw elevated volatility when rolling gold futures contracts (Figure 1) and
EFP spreads became highly volatile, fluctuating between $10 and $70 per ounce—around
501t0 100 times wider than historical norms.

1. Source: Bloomberg.
2. lbid
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Figure1: Gold Futuresroll cost
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Source: Bloomberg. Data from November 2019 to March 2021. Rolling window over London trading hours, from 8:00 till 16:30 GMT. Premium/
Discount has been calculated as a % over the USD gold spot price (XAU). Rolls spread is the difference GC2 - GC1. Past performanceis not
indicative of future results. For illustrative purposes only. The information shown should not be considered recommendations to buy or sell a
particular asset.

Whilst, one year on, roll spreads normalized and logistical concerns abated as illustrated
above, liquidity in gold futures had yet to recover to levels seen prior to the pandemic
(Figure 2).

Figure 2: Gold Futures Liquidity: +/- 6bps from mid old Futuresroll cost
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Source: Bloomberg, Jane Street, as at November 2020. Data in USD.
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However, certain gold ETCs performed relatively well during the pandemic, maintaining
consistently tighter spreads. By the final week of April 2020—approximately one month
after the onset of the dislocation—the spreads of gold ETCs had already tightened to
around 6-8 basis points.

Figure 3: Gold ETP Spreads
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Source: Bloomberg, Invesco, as at 25 Nov 2019 through 29 Jan 2021. Chart shows intraday average spreads.

Fixedincome ETFs

Following the Global Financial Crisis, stricter regulatory requirements significantly
constrained the balance sheets of large banks and fixed income dealers. This led to
anotable decline in dealer inventories of corporate bonds and mortgage-backed
securities (MBS). At the same time, findings from US FINRA (Financial Industry Regulatory
Authority) and the SEC (Securities and Exchange Commission) indicated that bond
market liquidity had deteriorated, with only around 35% of US corporate bonds receiving
aquoted price on any given day.?

These structural liquidity challenges—combined with the inherently over-the-counter
nature of fixed income markets—contributed to the severe market stress observed when
the Covid-19 pandemic hitin 2020. In response, the US Federal Reserve, along with other
major central banks, introduced a wide range of programs aimed at injecting liquidity
and stabilizing markets. These measures complemented existing quantitative easing
programs, which included large-scale purchases of US Treasuries and mortgage-backed
securities.

3. Ibid
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For context, the US corporate bond market and municipal bond market totaled
approximately $9.6 trillion and $3.8 trillion, respectively, at the end of 2019.4 Notably, the
Federal Reserve’s Secondary Market Corporate Credit Facility (SMCCF) was expanded to
allow purchases of US-listed investment grade and high yield corporate bond ETFs. As a
result of these interventions, the Federal Reserve’s balance sheet increased significantly.

Figure 4: Total assets held by central banks
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Source: Invesco, Bloomberg, as at March 2021.

ETFs, as listed instruments, are well positioned to handle two-way flows more efficiently
than the underlying cash bonds they track. Authorized Participants and market makers
can offset opposing buy and sell orders in the secondary market, allowing ETF shares
to be traded without triggering creation or redemption in the primary market. This
mechanism helps reduce direct buying or selling pressure on the underlying bonds.

Figure 5illustrates the scale of these offsetting flows during 2020. At the height of the
Covid-19-driven market turmoil, high yield ETFs experienced outflows of more than

$7 billion in a single week. Over the same period, secondary market trading volumes

for the five largest US-listed high yield ETFs surged more than 5.7 times, reaching an
average of $9.3 billion per day. Primary market activity also increased, with creations and
redemptions rising 5.2 times to approximately $1.2 billion per day. In contrast, trading
volumes in the underlying bond market increased only modestly, from around $7 billion
to $10 billion per day.®

4. Source: SIFMA, Fixed income outstanding, April 2021.
5. Source: Bloomberg.
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Importantly, despite significant outflows, secondary market trading remained largely
balanced. On average, around 87.5% of ETF trading volume consisted of natural buyers
and sellers matching on exchange, without requiring creation or redemptionin the
underlying high yield bond market.® This highlights how, during periods of stress,
investorsincreasingly rely on ETFs as an efficient source of liquidity—even when the
underlying credit markets are relatively illiquid.

Figure 5: High Yield ETF vs. Underlying Market Volume
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6. Ibid
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Investmentrisks
The value of investments and any income will fluctuate (this may partly be the result of exchange rate
fluctuations) and investors may not get back the fullamountinvested.

Investments focusedina particular sector, such as technology, are subject to greater risk, and are more
greatly impacted by market volatility, than more diversified investments.

Therearerisksinvolved withinvesting in Exchange-traded Funds (“ETFs”), including possible loss of
money. Index-based ETFs are not actively managed, and the return of index-based ETFs may not match
thereturn of the Underlying index. Actively managed ETFs do not necessarily seek toreplicate the
performance of a specificindex. Bothindex-based and actively managed ETFs are subject to risks similar
tothose of stocks, including those related to short selling and margin maintenance requirements. Equity
riskis the risk that the value of equity securities, including common stocks, may fail due to both changes
in general economic and political conditions thatimpact the market as a whole, as well as factors that
directly related to a specific company oritsindustry.

There are specific risks involved with investing in Exchange-traded Commodities (“ETCs"”). Instruments
providing exposure to commodities are generally considered to be high risk which meansthereisa
greater risk of large fluctuations in the value of the instrument. For the ETCs whichis linked to a single
precious metal, being gold, silver, platinum or palladium (each a “Precious Metal”), if the issuer cannot
pay the specified return, the precious metal will be used to repay investors. Investors will have no claim
onthe other assets of the Issuer. The value of investments, and any income from them, will fluctuate. This
may partly be the result of changesin exchange rates between base currency and trading currency. Itis
nota capital protection product; investors may not get back the fullamountinvested.

This materialis forinformational purposes only and is not intended as investment advice. Views
expressed are based on market conditions at the time of writing and are subject to change.

Important information

Thisdocumentis for Professional Clients only in Dubai, Jersey, Guernsey, Isle of Man, Ireland,
Continental Europe (as defined below) and the UK; for Qualified Clients/Sophisticated Investorsin
Israel; for Institutional Investors only in the United States, for Sophisticated or Professional Investors
in Australia; in New Zealand for wholesaleinvestors (as defined inthe Financial Markets Conduct Act);
forInstitutional Investorsin Chile and Peru; for Institutional or Professional Investorsin Colombia;

for Professional Investorsin Hong Kong; for Qualified Institutional Investorsin Japan; in Taiwan for
Qualified Institutions/Sophisticated Investors; in Singapore for Institutional/Accredited Investors;
for Qualified Institutional Investors and/or certain specific institutional investors in Thailand; for
Institutional Investors and Advisorsin Canada. Itis notintended for and should not be distributed to, or
relieduponby, the public or retail investors. Please do not redistribute this document.

Forthe distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Italy, Liechtenstein, Luxembourg, the Netherlands, Norway,
Portugal, Spain, Sweden and Switzerland. This is marketing material and not financial advice. It is not
intended as arecommendation to buy or sell any particular asset class, security or strategy. Regulatory
requirements that require impartiality of investment/ investment strategy recommendations are
therefore not applicable nor are any prohibitions to trade before publication.

This overview contains general information only and does not take into accountindividual objectives,
taxation position or financial needs. Nor does this constitute arecommendation of the suitability of any
investment strategy or product for a particularinvestor. Investors should consult a financial professional
before making any investment decisions. It is not an offer to buy or sell or a solicitation of an offer to buy
orsellany security orinstrument or to participate in any trading strategy to any personin any jurisdiction
inwhichsuchan offer or solicitation is not authorized or to any person to whomit would be unlawful to
market such an offer or solicitation. It does not form part of any prospectus. While great care has been
taken to ensure that the information contained herein is accurate, no responsibility can be accepted for
any errors, mistakes or omissions or forany actiontakeninreliance thereon.
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The opinions expressed are those of the individuals expressing them personally and may differ from the
opinions of other Invesco investment professionals. Opinions are based upon current market conditions,
and are subject to change without notice. As with allinvestments, there are associated inherentrisks.
Please obtain and review all financial material carefully before investing. Asset management services are
provided by Invescoinaccordance with appropriate local legislation and regulations.

This material may contain statements that are not purely historicalin nature but are “forward-looking
statements.” These include, among other things, projections, forecasts, estimates of income, yield
orreturnor future performance targets. These forward-looking statements are based upon certain
assumptions, some of which are described herein. Actual events are difficult to predict and may
substantially differ from those assumed. All forward-looking statements included herein are based on
information available on the date hereof and Invesco assumes no duty to update any forward-looking
statement. Accordingly, there canbe no assurance that estimated returns or projections can be realized,
that forward-looking statements will materialize or that actual returns or results will not be materially lower
thanthose presented.

By accepting this document, you consent to communicate with us in English, unless youinformus
otherwise.

Allinformationis sourced from Invesco, unless otherwise stated.

Alldataas of June, 2026, unless otherwise stated. All datais USD, unless otherwise stated.

Restrictions ondistribution

Australia

This document has been prepared only for those persons towhom Invesco has provided it. It should not
be relied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia. You
may only reproduce, circulate and use this document (or any part of it) with the consent of Invesco.

Theinformationinthis document has been prepared without taking into accountany investor’s
investment objectives, financial situation or particular needs. Before acting onthe information the
investor should consider its appropriateness having regard to their investment objectives, financial
situationand needs.

You should note that this information:

- may containreferences to dollar amounts which are not Australian dollars;

+ may containfinancial information which is not prepared in accordance with Australian law or practices;

+ may notaddress risks associated with investment in foreign currency denominated investments;

+ anddoes notaddress Australiantaxissues.

« Issuedin Australia by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Canada

In Canadathis documentis restricted to Institutional Investors and Advisors, is for educational purposes
only, does not constitute investment, tax or legal advice and should not be relied on as such. Thisis not to
be construed as an offer to buy or sell any financial instruments and should not be relied upon as the sole
factorinaninvestment making decision. As with allinvestments there are associated inherentrisks. Please
obtainand review all financial material carefully before investing. All material presented is compiled from
sources believed to be reliable and current, but accuracy cannot be guaranteed.

- Issuedin Canadaby Invesco Canadaltd., 16 York Street, Suite 1200, Toronto, Ontario, M5J OE6.
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Japan

Issuedin Japanby Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director-General of Kanto Local Finance
Bureau (Kin-sho) 306; Member of the Investment Trusts Association, Japan and the Japan Investment
Advisers Association.

Israel

This document may not be reproduced or used for any other purpose, nor be furnished to any other
person other than those to whom copies have been sent. Nothing in this document should be considered
investmentadvice or investment marketing as defined in the Regulation of Investment Advice, Investment
Marketing and Portfolio Management Law, 1995 (“the Investment Advice Law”). Neither Invesco Ltd. Nor
its subsidiaries are licensed under the Investment Advice Law, nor does it carry the insurance as required
ofalicensee thereunder.

HongKong
- IssuedinHongKongby Invesco Hong Kong Limited S IE1% B E BB BR/AE], 45/F, Jardine House,
1Connaught Place, Central, Hong Kong.

Furtherinformationis available using the contactdetails shown:

+ Issuedin Austria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, the Netherlands,
Spain, Sweden, Luxembourg, Norway and Portugal by Invesco Management S.A., President Building,
37A Avenue JF Kennedy, L-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur
Financier, Luxembourg.

- Issuedin Switzerland and Liechtenstein by Invesco Asset Management (Schweiz) AG, Talacker 34,
8001 Zurich, Switzerland.

+ Issuedinthelsleof Man, Ireland, Jersey, Guernsey, Israel and the United Kingdom by Invesco Asset
Management Limited whichis authorised and regulated by the Financial Conduct Authority. Invesco
Asset Management Ltd, Perpetual Park, Perpetual Park Drive, Henley-on-Thames, RG9 1HH, UK.

+ IssuedinDubaiby Invesco Asset Management Limited. Index Tower Level 6 -Unit 616, P.O. Box 506599,
AlMustagbal Street, DIFC, Dubai, United Arab Emirates. Regulated by the Dubai Financial Services
Authority.

New Zealand

Thisdocumentisissued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure s not required under Part 3 of the Financial Markets Conduct Act. This
document has been prepared only for those persons to whomit has been provided by Invesco. It should
not be relied upon by anyone else and must not be distributed to members of the publicin New Zealand.
Information contained in this document may not have been prepared or tailored fora New Zealand
audience. You may only reproduce, circulate and use this document (or any part of it) with the consent of
Invesco.

This document does not constitute and should not be construed as an offer of, invitation or proposal to
make an offer for, recommendation to apply for, an opinion or guidance on Interests to members of the
publicin New Zealand. Any requests for information from persons who are members of the publicin New
Zealand will not be accepted.

+ Issuedin New Zealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia, which holds an Australian Financial Services Licence number
239916.

Singapore
+ Issuedin Singapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic
Plaza, Singapore 048619.

Taiwan
+ Issuedin Taiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-
066). Invesco Taiwan Limited is operated and managed independently.

United States
« Issuedinthe United States by Invesco Advisers, Inc.,1331Spring Street, N.W., Suite 2500, Atlanta,
Georgia, 30309.

202606-5700431-GLR



