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ETF Trading in
Volatile Times

The ongoing market volatility caused by the COVID-19 pandemic has resulted in record trading vol-
umes against a backdrop of reduced liquidity in all asset classes. Exchange Traded Funds (ETFs)
have so far, and once again, proven their resilience and acted as instant market access tools, as well
as providing price discovery and liquidity for investors during stressed market scenario.

We will review the recent behaviour of equity ETFs and par-
ticularly fixed income ETFs, in order to understand price ac-
tion by market participants and respond to different myths
and realities that exist regarding fixed income ETFs?.

Equity ETF trading

Equity ETFs have generally been trading as expected in the
secondary market within the creation and redemption cost
range either side of the net asset value (NAV), albeit with a
wider range than normal. As expected, any ETF trading sig-
nificantly higher or lower than its primary market creation or
redemption cost has experienced the normal arbitrage pro-
cess to bring the ETF price back in line close to NAV. The
transparency of the equity market structure has helped ETF
brokers have relative certainty and confidence when pricing
intraday or similar versus NAV. This has been further sup-
ported by equity indices which use transparent and gener-
ally achievable official equity close prices for their index lev-
els which ETF NAVSs are referenced to.

While market volatility? has increased and ETF spreads
have been wider, equity ETFs have been performing in line

! Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.
2 Measured by Volatility Index (VIX)

with expectations® and large and persistent premiums or
discounts have not been experienced. The increase in ETF
spreads can be explained by the widening in spreads of the
underlying instruments that are used by brokers to hedge
ETFs such as equities, futures or other proxies. For exam-
ple, it is common for ETF brokers to hedge their ETF expo-
sure with futures. The current volatility in the spot and fu-
tures market has made hedging activity more difficult. For
instance, S&P 500 E-mini futures which normally trade at
less than 1bp wide with significant depth on the bid and offer
have recently widened to 4bp* and at times with little to no
depth, especially on the bid side. This has obviously re-
sulted in wider spreads being quoted by ETF brokers for
correlated ETFs as their hedging ability is reduced.

Even when S&P 500 E-mini futures were limit up or down
resulting in temporary trading suspension, ETF brokers
were still able to quote prices for correlated ETFs by using
alternative hedging instruments like Euro Stoxx 50 futures.
ETF spreads subsequently widened further to reflect the re-
duced correlation between the preferred and next best
hedging instrument.

3 ETF closing price in line with NAV when the exchange and index closing
time coincide

4 Source: DWS Investment GmbH and Bloomberg Finance L.P.
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Fixed income ETF trading

In fixed income, the bond market has moved rapidly during
the COVID-19 period along with credit spreads to levels not
experienced since 2008. At a time when bond liquidity has
significantly reduced, fixed income ETFs have performed
well.

Firstly, despite the prominent reduction in underlying bond li-
quidity we have seen unprecedented trading volumes for
fixed income ETFs as illustrated in Figure 1. The structure of
the ETF ecosystem allows trading to take place in the sec-
ondary market without execution of the underlying securities
or the creation redemption of ETF units, thus enhancing
overall ETF liquidity. Subsequently, during the COVID-19
period, we have seen a material increase in the secondary
to primary market ratio of fixed income ETFs. For example,
some fixed income ETFs saw over a 270% increase in sec-
ondary to primary activity during March 2020 compared to
2019 averages®. To put this into perspective, the 2019 aver-
age ratio for the same fixed income ETFs was 1.3x. During
the virus period this has increased to 3.5x meaning that for
every 3.5 EUR traded in the secondary market, only 1 EUR
is traded via the primary market mechanism.

These statistics demonstrate the extensive and unique ben-
efits of the ETF ecosystem and how the recycling of already
issued ETF shares provides a liquidity buffer which prevents
instant one-for-one risk transmission from the secondary
market to the primary market®.

FIGURE 1. FIXED INCOME ETF TRADING VOLUME

600

500

400

300

200

100

o I

April 2014 April 2015 April 2016 April 2017 April 2018 April 2019
m Fixed income ETF Trading Volume (USD billion)

As of: March 2020; Source: Bloomberg Finance L.P. Fixed-income ETF trading in the
secondary market in the U.S.

Secondly, in addition to the extraordinary reduction in liquid-
ity of the bond market, it has become evident during the

5 Source: DWS Investment GmbH and Bloomberg Finance L.P.

As of: 17 March 2020.

6 Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.

COVID-19 crisis that the true tradable prices for bonds may
have a certain disconnect from where they have been
marked by index providers. Where investors have struggled
to execute single cash bonds, ETFs have served as an effi-
cient price discovery tool trading at live executable prices
and a reflection of the true fair value of the underlying secu-
rities.

It should be noted that the outstanding value of corporate
bonds has increased substantially in the last decade and in
turn, the inventory of bond dealers has also been signifi-
cantly reduced since the great financial crisis of 20087. Sub-
sequently, as a result of the far bigger corporate bond uni-
verse, when a market sell off occurs, there is arguably less
liquidity sleeves in the market to absorb major shocks.

How is the discount to NAV for fixed income
ETFs explained?

Structural differences between the market structure of equi-
tes and bonds resulted in a temporary dislocation between
fixed income ETF prices and their NAV which were not ex-
perienced by equity ETFs. The dislocation resulted in the
trading prices of fixed income ETFs appearing to be heavily
discounted below their NAV.

The main driver of the dislocation can be attributed to the
bond prices used by index providers, which ETF NAVs are
benchmarked to. Index providers need to obtain a price for
every bond in their respective index and different providers
can have their own pricing source and methodology. Prices
of bonds need to be obtained at a certain “fixing” time but as
bonds are not traded on transparent and widely accessible
venues similar to equities, index providers may ask a panel
of broker-dealers at a certain time for indicative (non-firm)
prices. Alternatively, algorithms can be used to model the
theoretical fair value of a bond. In many cases if the bond
has not been traded during the day a stale price reflecting
when the bond last traded is the only viable option to use.
The fixed income market does not operate like the equity
market, i.e. it is not standardised, very fragmented, there is
no official market and there is no closing auction period.
Therefore, it does not have the same transparent price visi-
bility as equity shares. In the end, the ETF NAV or any other
traditional fixed income investment fund shows a theoretical
bond price that is indicative, reasonably estimated and as
close as possible to a fair value. Therefore, bond indices
can include many theoretical prices which are not neces-
sarily tradeable prices®.

7 Source: DWS Investment GmbH. Passive Insights - ETFs: Catalyst or Mi-
rage for Market Liquidity?

8 Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.
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Under normal market conditions, this causes fixed income
ETFs to trade at small differences to NAV as ETF brokers
will price in any difference they see between the tradeable
prices of the underlying bonds versus where the index has
priced the bonds. In times of severe market volatility, such
as in recent days where markets have moved at dramatic
speeds, these small differences are amplified to a much
larger extent and will result in dislocations between the intra-
day tradeable price of the ETF, which is based on the live
tradeable prices of the underlying bonds, and its NAV, which
is using theoretical or stale prices. In some cases, depend-
ing on the specific ETF exposure, some fixed income ETFs
were seen to be trading at heavy discounts between 2% to
7% below the NAV of the ETF.

FIGURE 2. ETFs TRADING AT DISCOUNT OR PREMIUM TO
NAV
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Source: DWS International GmbH. The image is for illustration purposes only. ETF trading
at a premium: ETF Price > NAV. ETF trading at a discount: ETF Price < NAV.

Although bond traders know these theoretical bond fair val-
ues from pricing services, they have to estimate the value of
bonds that are not trading and as a result, the actual bid
price at which they can sell the bonds may be at much lower
levels. This is a typical stress scenario in markets with insuf-
ficient liquidity to absorb the avalanche of sell orders in the
underlying bond market. It is important that we acknowledge
that this is not specific to ETFs, but to how bond market
pricing works in its broadest sense.

As already mentioned in the equity ETF section, any signifi-
cant tradable disparity between the ETF price and its NAV
or fair value, would imply an arbitrage opportunity for Au-
thorised Participants (APs), those who can create and re-
deem ETF shares with the respective ETF provider®.

° Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.

FIGURE 3. ARBITRAGE MECHANISM FOR AUTHORISED
PARTICIPANTS
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Therefore, given certain market conditions, Authorised Par-

ticipants can arbitrage with the following actions:

1. Buy ETF shares at discounted price until there are no
more discounted ETF shares

2. Sell the equivalent sized basket of underlying bonds at
their normal market price

3. Submit in-kind redemption with the ETF issuer to deliver
the ETF shares (at NAV) in exchange for the underlying
basket of bonds (NAV equivalent bond prices)

4. The Authorised Participant is now flat on their ETF and
underlying bond positions and has locked on the profit be-
tween buying the discounted ETF shares and selling the
underlying basket of bonds.
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The fact that during the market volatility so far no obvious
arbitrage occurred and the discounted ETF prices remained,
demonstrated that there was no obvious arbitrage oppor-
tunity and that market participants agreed that the ETF
prices were based on the actual tradeable prices of the un-
derlying bonds whilst the NAVs were using stale or theoreti-
cal prices.

So, when is the arbitrage mechanism applied? Authorised
Participants shall promptly arbitrage when the price of an
ETF exceeds the fair value range that is made up of the to-
tal costs of buying and selling the underlying basket of secu-
rities the ETF is tracking.

FIGURE 4. ARBITRAGE MECHANISM
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All these discounts disappeared after 24th March 2020
when new measures were announced by the U.S. Federal
Reserve to purchase ETFs tracking corporate bonds. In fact,
we saw how quickly corporate bond ETFs stopped trading at
a discount to NAV and started to trade at a premium as the
market sentiment turned from selling corporate bonds to
buying them. In our opinion, we believe fixed income ETF
prices act as a leading indicator of where stale underlying
bond prices are heading, both in times of market downturn
and recoveries.

Therefore, at a time of severely stressed market and uncer-
tainty, it may be asserted that ETFs and especially fixed in-
come ETFs, have been able to provide continuous liquidity,
facilitate in depth trading and provide transparent price dis-
covery for the bond market'©.

10 Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.

11 Source: ETF.com March 19th 2020 “Why Many Bond ETFs Now Trading At
Discounts”

Myths and realities regarding fixed income ETFs
trading at discounts

Myth 1: Price discounts vs. NAV which fixed income ETFs
have recently experienced show that ETFs do not closely
track the value of their underlying index through all market
conditions.

Observations:

_Fixed income indices often use stale bond prices for NAV
valuation

_In 2018 the SEC did a study showing that on average 20%
corporate bonds trade every day?!?.

_Index providers still need to price the bonds for their indi-
ces so resort to using last price if no other price is availa-
ble (stale price).

_Discounts investors recently experienced between the
NAYV of a fixed income ETF versus the live ETF trading,
was because live ETF price was modelling where the stale
underlying bonds were actually trading.

Therefore, while the ETF prices were at a discount to NAV,
they could actually be considered as an indication of the fair
price (price discovery).

Myth 2: Large fixed income ETF discounts show that ETF
brokers and Authorised Participants stepped away from
providing liquidity in ETFs to protect themselves??.

Observations:

_ETF brokers are still very much present in providing liquid-
ity to the market:

_ 24 Authorised Participants who can create or redeem di-
rectly with DWS,

_10+ exchange registered market makers, 100+ OTC bro-
kers.

_Discounts in pricing are due to inherent market structure
issues with bond transparency.

_In normal market conditions, the creation and redemption
mechanism allows market participants to arbitrage away
any mispricing of the ETF relative to the underlying securi-
ties it is tracking.

_The fact that no arbitrage is taking place shows that ETFs
are not being mispriced, but more that the current pricing
of ETFs actually reflects where the underlying bonds are
likely to be trading.

ETF brokers have been responsible for the price discovery
and in providing liquidity for instruments where the underly-
ing liquidity has partially dried up.

2 Forecasts are based on assumptions, estimates, views and hypothetical
models or analyses, which might prove inaccurate or incorrect.
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Myth 3: Fixed income ETFs create more volatility with all
the trading that is conducted in the underlying bonds.

Observations:

_ETF trading allows for bonds to be traded ensuring they
are pricing and not stale which is better for the market and
helps to reduce discounts occurring due to stale bond
prices.

_Secondary market acts a liquidity buffer:

_Brokers can net off buyers and sellers (limited hedging
required),

_Investors can have cost effective buying and selling
prices (lower than full costs).

_Existing shares already issued can be used to cover
short positions or flatten long positions.
_Brokers can use own balance sheet to hold inventory
(not obligated to redeem with issuer).
_Primary market also very flexible in allowing Authorised
Participants to manage risk via cash redemption, in-kind
redemptions and custom basket redemptions.

ETF allows for efficient trading and potentially less interac-
tion with the underlying bonds.
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IMPORTANT INFORMATION — UK

Issued in the UK by DWS Investments UK Limited. DWS Investments UK Limited is authorised and regulated by the Financial Conduct Authority (Registration
number 429806).

DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS brand are specified in the
respective contracts, sales materials and other product information documents. DWS, through DWS Group GmbH & Co. KGaA, its affiliated companies and its
officers and employees (collectively “DWS”) are communicating this document in good faith and on the following basis.

This document is a financial promotion and is for general information purposes only and consequently may not be complete or accurate for your specific pur-
poses. It is not intended to be an offer or solicitation, advice or recommendation, or the basis for any contract to purchase or sell any security, or other instru-
ment, or for DWS to enter into or arrange any type of transaction as a consequence of any information contained herein. It has been prepared without consider-
ation of the investment needs, objectives or financial circumstances of any investor.

This document does not identify all the risks (direct and indirect) or other considerations which might be material to you when entering into a transaction. Before
making an investment decision, investors need to consider, with or without the assistance of an investment adviser, whether the investments and strategies
described or provided by DWS, are suitability and appropriate, in light of their particular investment needs, objectives and financial circumstances. We assume
no responsibility to advise the recipients of this document with regard to changes in our views.

We have gathered the information contained in this document from sources we believe to be reliable; but we do not guarantee the accuracy, completeness or

fairness of such information and it should not be relied on as such. DWS has no obligation to update, modify or amend this document or to otherwise notify the
recipient in the event that any matter stated herein, or any opinion, projection, forecast or estimate set forth herein, changes or subsequently becomes inaccu-
rate.

DWS does not give taxation or legal advice. Prospective investors should seek advice from their own taxation agents and lawyers regarding the tax conse-
quences on the purchase, ownership, disposal, redemption or transfer of the investments and strategies suggested by DWS. The relevant tax laws or regula-
tions of the tax authorities may change at any time. DWS is not responsible for and has no obligation with respect to any tax implications on the investment
suggested.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates, projections, opinions,
models and hypothetical performance analysis. The forward looking statements expressed constitute the author's judgment as of the date of this document.
Forward looking statements involve significant elements of subjective judgments and analyses and changes thereto and/ or consideration of different or addi-
tional factors could have a material impact on the results indicated. Therefore, actual results may vary, perhaps materially, from the results contained herein. No
representation or warranty is made by DWS as to the reasonableness or completeness of such forward looking statements or to any other financial information
contained in this document.

PAST PERFORMANCE IS NO GUARANTEE OF FUTURE RESULTS.

© DWS 2020

IMPORTANT INFORMATION — EMEA

This marketing communication is intended for professional clients only.

DWS is the brand name under which DWS Group GmbH & Co. KGaA and its subsidiaries operate their business activities. Clients will be provided DWS prod-
ucts or services by one or more legal entities that will be identified to clients pursuant to the contracts, agreements, offering materials or other documentation
relevant to such products or services.

The information contained in this document does not constitute investment advice.

All statements of opinion reflect the current assessment of DWS International GmbH and are subject to change without notice.

Forecasts are not a reliable indicator of future performance. Forecasts are based on assumptions, estimates, opinions and hypothetical performance analysis,
therefore actual results may vary, perhaps materially, from the results contained here.

Past performance, [actual or simulated], is not a reliable indication of future performance.

The information contained in this document does not constitute a financial analysis but qualifies as marketing communication. This marketing communication is
neither subject to all legal provisions ensuring the impartiality of financial analysis nor to any prohibition on trading prior to the publication of financial analyses.
This document and the information contained herein may only be distributed and published in jurisdictions in which such distribution and publication is permissi-
ble in accordance with applicable law in those jurisdictions. Direct or indirect distribution of this document is prohibited in the USA as well as to or for the account
of US persons and persons residing in the USA.
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IMPORTANT INFORMATION — APAC

DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS brand are specified in the
respective contracts, sales materials and other product information documents. DWS Group GmbH & Co. KGaA, its affiliated companies and its officers and
employees (collectively “DWS Group”) are communicating this document in good faith and on the following basis.

This document has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor. Before making an in-
vestment decision, investors need to consider, with or without the assistance of an investment adviser, whether the investments and strategies described or
provided by DWS Group, are appropriate, in light of their particular investment needs, objectives and financial circumstances. Furthermore, this document is for
information/discussion purposes only and does not constitute an offer, recommendation or solicitation to conclude a transaction and should not be treated as
giving investment advice.

DWS Group does not give tax or legal advice. Investors should seek advice from their own tax experts and lawyers, in considering investments and strategies
suggested by DWS Group. Investments with DWS Group are not guaranteed, unless specified.

Investments are subject to various risks, including market fluctuations, regulatory change, possible delays in repayment and loss of income and principal in-
vested. The value of investments can fall as well as rise and you might not get back the amount originally invested at any point in time. Furthermore, substantial
fluctuations of the value of the investment are possible even over short periods of time. The terms of any investment will be exclusively subject to the detailed
provisions, including risk considerations, contained in the offering documents. When making an investment decision, you should rely on the final documentation
relating to the transaction and not the summary contained herein. Past performance is no guarantee of current or future performance. Nothing contained herein
shall constitute any representation or warranty as to future performance.

Although the information herein has been obtained from sources believed to be reliable, DWS Group does not guarantee its accuracy, completeness or fairness.
No liability for any error or omission is accepted by DWS Group. Opinions and estimates may be changed without notice and involve a number of assumptions
which may not prove valid. All third party data (such as MSCI, S&P, Dow Jones, FTSE, Bank of America Merrill Lynch, Factset & Bloomberg) are copyrighted by
and proprietary to the provider. DWS Group or persons associated with it may (i) maintain a long or short position in securities referred to herein, or in related
futures or options, and (ii) purchase or sell, make a market in, or engage in any other transaction involving such securities, and earn brokerage or other compen-
sation.

The document was not produced, reviewed or edited by any research department within DWS Group and is not investment research. Therefore, laws and regu-
lations relating to investment research do not apply to it. Any opinions expressed herein may differ from the opinions expressed by other DWS Group depart-
ments including research departments. This document may contain forward looking statements. Forward looking statements include, but are not limited to as-
sumptions, estimates, projections, opinions, models and hypothetical performance analysis. The forward looking statements expressed constitute the author's
judgment as of the date of this material. Forward looking statements involve significant elements of subjective judgments and analyses and changes thereto
and/or consideration of different or additional factors could have a material impact on the results indicated. Therefore, actual results may vary, perhaps materi-
ally, from the results contained herein. No representation or warranty is made by DWS Group as to the reasonableness or completeness of such forward looking
statements or to any other financial information contained herein.

This document may not be reproduced or circulated without DWS Group’s written authority. The manner of circulation and distribution of this document may be
restricted by law or regulation in certain countries, including the United States.

This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state,
country or other jurisdiction, including the United States, where such distribution, publication, availability or use would be contrary to law or regulation or which
would subject DWS Group to any registration or licensing requirement within such jurisdiction not currently met within such jurisdiction. Persons into whose
possession this document may come are required to inform themselves of, and to observe, such restrictions.

Unless notified to the contrary in a particular case, investment instruments are not insured by the Federal Deposit Insurance Corporation ("FDIC*) or any other
governmental entity, and are not guaranteed by or obligations of DWS Group.
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