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Lower expected returns and elevated uncertainties pose a
challenge to investment professionals that find themselves
puzzled by a search for return and diversification. In this pa-
per, we argue that there is a viable solution to this problem:
alternative investments in a multi-asset context. Enhancing
portfolios with exposures to alternative investments can
complement existing allocations and puts investors in the
position to persist in the challenging market environment
ahead.

Alternatives span a broad investment universe, ranging from
traditional liquid alternative assets classes to established
private market investments. This paper however focuses on

Executive summary

liquid alternative cross-asset strategies. We show that these
strategies can have very different and unique characteristics
which can complement and enhance existing asset alloca-
tions.

Selected challenges associated with these investments are
highlighted that lead to one of our core principles: know your
premia. Examples of the various objectives to use liquid al-
ternative strategies are presented, from structural return en-
hancement to diversification to strategic downside protec-
tion. Different use cases require different liquid alternative
solutions.

Search for returns and diversification in the new market
regime

In the upcoming years the broad investor community is go-
ing to face the challenges of very low expected returns
across equities and bonds (DWS Research Institute, 2020)
and deteriorating diversification benefits associated with
these investments. In particular for multi-asset investors,
material consequences with respect to the risk and return
characteristics of a traditional multi-asset portfolio arise from
these challenges. In figure 1 we analyze that over the last
years, the forward-looking efficient frontier, based on our
long-term capital market assumptions, substantially shifted
downwards — way below the realized frontier since the after-
maths of the financial crisis. Therefore creative solutions are
required to generate sufficient return and, in addition to that,
other approaches are needed to diversify tail risks properly.
In the following, we elaborate in more detail about this
search for returns as well as the challenge of the current
correlation and risk regime.

FIGURE 1. SHIFT IN EFFICIENT FRONTIERS
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DWS Long View

In 2020, global bonds continued the decades-long trend
towards lower yields by plunging to unprecedented low
levels (see figure 2). The accommodative forward guidance
of central banks with respect to low for longer and asset
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buying programs suggest that yields could remain at low
levels for much longer. With 20 percent of global debt
currently negative yielding, investment professionals
naturally face the challenge to reconsider the role of “safe-
haven” investments in their asset allocation. But also the
risk-return profile of other defensive asset classes like
investment grade corporate bonds is continuously
deteriorating with multi-year low spread levels.

FIGURE 2. GLOBAL BOND MARKET YIELDS SINCE 1989
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In their search for yield, fixed income investors can take two
straightforward, simple approaches to surpass the negative
yield environment and to capture income: buying longer-
dated bonds or increasing spread risks. But in case of Ger-
man government bonds yields, even maturities of 30-years
are still trading close to zero. Also within investment grade
credit, in particular in Europe, shorter-dated bonds are on
average negative yielding. Thus, significant duration
extensions or substantial decreases of issuer quality would
be needed to generate positive returns. But both options
increase portfolio risks and furthermore a lower credit quality
in general also worsens the liquidity profile of the portfolio.
Within a strategic asset allocation the contrary is urgently
required: diversifiers, that crisis-proof portfolios.

In the past decade simple strategic asset allocations
benefited from a fair amount of diversification by combining
equities and safe-haven sovereign bonds. In the post-2000
market environment, treasuries have proven their ability to
absorb equity market shocks, thereby increasing the
robustness of bond-equity portfolios. In 2 out of 3 cases,
treasuries posted a positive return in case of negative
weekly equity returns. But these diversification properties
have already started to change: in 75 percent of these
scenarios in 2020, bonds and equities weighed on the
performance at the same time. Yields at the effective lower
bound with only a small buffer left to stabilize in the event of
equity market drawdowns, led to a deteriorating upside-
downside capture ratio of treasuries relative to global
equities. Does this changing relationship prelude the end of
multi-asset? Simple portfolios benefited from negative bond-
equity correlation since early 2000s, contributing to the
success of the risk-adjusted performance. Although this

correlation was mostly negative after 2000, it is important to
reconsider that it was positive for most of the preceding 100
years and that treasuries, based on this empirical evidence,
might not always provide a drawdown hedge (see figure 3).

FIGURE 3. BOND-EQUITY CORRELATION
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As already stated above, going forward, potential increases
of cross-asset correlations and thus subdued diversification
benefits loom a challenging investment landscape for multi-
asset investors. The overall portfolio volatility has already
started to rise during the last years. It is crucial to recognize
that tail risk for equities and bonds, as indicated by the ele-
vated excess kurtosis, has increased as well, which contrib-
utes to the downside risk of bond-equity portfolios (see fig-
ure 4). Even in very calm market environments like 2017
tails risks remained at relatively elevated levels and in-
creased thereafter — across equities and bonds (Warken,
Hille & Kirk, 2018).

FIGURE 4. EXCESS KURTOSIS - A TAIL RISK MEASURE
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All'in all, investment professionals find themselves puzzled
by a search for return and diversification. In this paper, we
argue that there is a viable solution to this problem: alterna-
tive investments in a multi-asset context. Enhancing portfo-
lios with exposures to alternative investments, with its
unique characteristics, can complement existing allocations.
Private market investments, like private debt or infrastruc-
ture investments, are obvious candidates here, but portfolio

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or anal-

yses, which might prove inaccurate or incorrect.
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liquidity will likely be compromised. While we recognize that
private market investments can play a significant role in en-
hancing the risk-return profile of a strategic portfolio, in this
note we focus on how bond-equity portfolios could be
adapted by the use of liquid alternative strategies. We first
highlight the complexity involved in understanding these in-
vestments, especially in light of the vast number of strate-
gies available. We advocate our principle “know your
premia” as a precise understanding of the invested strate-
gies is needed, as seemingly equal strategies can exhibit
very different characteristics if investigated below the sur-
face. We then turn our attention to the complementing char-
acteristics of these strategies from a multi-asset perspec-
tive. Finally, we demonstrate that, with the right framework,
the inclusion of alternative assets puts investors in the posi-
tion to succeed in the challenging road ahead.

Liquid alternative strategies in a multi-asset context

As there is no universal definition for liquid alternatives, we
at DWS Multi Asset & Solutions take a broad view, outlined
in the following. Generally speaking, alternatives are invest-
ments that do not fall into one of the conventional invest-
ment categories of traditional stocks, bonds and cash. In
case of liquid alternatives, these investments are accessible
in broadly available, liquid vehicles that are in contrast to
their illiquid counterparts, such as private equity and real es-
tate, without prolonged lock-up periods. Thus, liquid alterna-
tives comprise the areas of non-traditional investments but
are also characterized through the use of complex, non-tra-
ditional investment and trading strategies (SEC, 2017). In
addition to the traditional liquid alternative asset classes
REITSs, listed infrastructure and commaodities, the labels lig-
uid hedge fund strategies as well as cross-asset risk premia
strategies are used to describe sub-categories of the broad
liquid alternative investment universe. Unsurprisingly, differ-
ent strategies will target different objectives, with some ap-
proaches for instance trying to monetize risk premia or oth-
ers offering hedges in tail risk events. Therefore, invest-
ments in liquid alternatives provide access to different risk-
return characteristics not available in traditional stock and
bond investments. However, the increased complexity asso-
ciated with these investments might also involve higher due
diligence costs, higher operational risks and many more
challenges from an investment perspective with some se-
lected outlined in the following section.

One of the biggest challenges in incorporating liquid alterna-
tives in multi-asset portfolios results from the sheer number
of alternative investment strategies available to investors.
This becomes especially apparent upon investigation of al-
ternative risk premia strategies. Alternative risk premia strat-
egies, that seek to deliver attractive returns by earning a
“premium” through exposure to recognizable and exploitable
risk factors by generally leveraging long and short positions
within traditional asset classes, have received significant at-
tention from practitioners and academics. Hundreds of dif-
ferent premia have been researched and published in lead-
ing journals in the last years (Harvey & Liu, 2019). The un-
tamed growth of these supposedly different strategies has
obviously led to a factor zoo. Feng, Giglio and Xiu (2020)
apply a model selection framework to various, newly discov-
ered factors with alarming results and implications: Although
some of the selected factors are surely useful in a portfolio
context, some are in fact useless and many more are redun-
dant. It is therefore essential to have a conscious framework
to select the right strategy for the right purpose. Figure 5
shows that clustering techniques of the various strategies
might offer a starting point to put structure to the investment
universe and get a first grasp of the basic characteristics
(Warken & Hille, 2018).

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or anal-
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FIGURE 5. CLUSTERING OF ALTERNATIVE RISK PREMIA
STRATEGIES
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Note: Minimum spanning tree based on the correlation distance matrix of 3-years of
weekly returns across a selection of strategies in our database.
Source: DWS Investment GmbH, As of: March 2021

First, the results, based on the correlation distance, imply
that in general strategies that are driven by the same factor
are clustered together. For instance, the majority of the
carry strategies are clustered in the green ellipsoid. Second,
figure 5 showcases that differently labeled strategies can
have very different properties, as indicated by the several
sub-trees. Finally, the simple analysis also highlights that
strategies with the same label do not always offer the same
characteristics, e.g. although the majority of the previous
mentioned carry strategies are clustered, some carry strate-
gies are found in a totally different sub-tree. These observa-
tions underpin our core principle “Know your premia”, ex-
plained in the following.

To illustrate the different characteristics of some strategies,
we contrast the behavior of carry and momentum risk
premia strategies. An asset’s “carry”, loosely defined as ex-
pected return if market conditions, including its price, stays
the same, is shown to predict returns both in the cross sec-
tion and time series for a variety of different asset classes
including global equities, global bonds, currencies and com-
modities (Koijen, Moskowitz, Pedersen & Vrugt, 2016). This
predictability underlies the so called “carry trades” that go
long high-carry and short low-carry securities, a strategy his-
torically applied almost exclusively to currencies but shown
to be a robust feature of many assets. On the other hand,
trading strategies that buy past winners and sell past losers
realize significant abnormal returns over the 1965 to 1989
period (Jegadeesh & Titman, 1993). Additional evidence in-
dicates that the profitability of the strategies are not due to
their systematic risk which resulted in the definition of the
momentum factor, with further differentiations in time series
and cross sectional factor momentum (Gupta & Kelly, 2019).

The importance of our core principle becomes clear in the
following stylized analysis. We compare the excess returns
of a cross-asset carry and a cross-asset momentum strat-
egy. In both cases, the sub-components used to define the
cross-asset strategies cover equities, bonds, currencies and
commodities as underlying asset classes. The analysis
highlights major differences: Despite an overall almost iden-
tical realized volatility of ~2 percent and a return of slightly

above 1 percent over the sample period, the return patterns
are different in nature as can be seen in figure 6.

FIGURE 6. CARRY AND MOMENTUM CROSS-ASSET STRAT-
EGY PERFORMANCE OVER TIME
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The analysis emphasizes that there are times when carry
strategies across all asset classes do poorly, global reces-
sions, whereas the momentum basket posted positive re-
turns during the global financial crisis. As can be seen in fig-
ure 7, although the drawdown behavior of the strategies sig-
nificantly differed in the past, in the 2020 equity market set-
back both strategies exhibited a high degree of co-integra-
tion of the drawdowns.

FIGURE 7. CARRY AND MOMENTUM CROSS-ASSET STRAT-
EGY DRAWDOWNS OVER TIME
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This simple analysis already shows that it is extremely im-
portant to get the basic understanding of the different invest-
ment strategies right, but also to have an in-depth under-
standing of the details and to monitor changes in the relative
performance patterns in the rapidly evolving markets.

The importance to understand the precise definition of a
strategy becomes apparent upon investigation of strategies
with the same label but surprisingly different characteristics.
This debate has in the past been heavily focused on the
perhaps oldest equity factor: value, with the general idea to
buy what is cheap and sell what is expensive from a valua-
tion perspective. It has been shown that the exact definition
of the value metric (among others Dividend yield or free
cash flow yield) has a significant impact on the performance

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or anal-

yses, which might prove inaccurate or incorrect.
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of the corresponding investment strategy (Amenc, Goltz &

Luyten, 2020). But also among the carry strategies used in
the analysis above, we can discover large differences. It is

not obvious at all, that the carry strategies, visualized in fig-
ure 8, are driven by a common factor.

FIGURE 8. CARRY STRATEGIES ACROSS ASSET CLASSES
OVER TIME
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For example, on the one hand side the FX carry excess re-
turn ends up at 1.8 percent p.a. and on the other hand the
rates carry strategy is down by more than 10 percent over
the observation period resulting in a spread of 2.5 percent
p.a. A significant gap, although all strategies are defined via
carry. The carry strategies in the analysis correspond to dif-
ferent underlying asset classes, such that the question re-
mains if these differences still occur if we compare carry
strategies designed on one asset class only. And the an-
swer is burdensome. As shown in figure 9 even if we just
use currencies, different carry strategies can lead to very
different risk-return profiles.

FIGURE 9. FX CARRY STRATEGIES OVER TIME
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And this does not only hold true for FX and carry. For in-
stance, our analysis in figure 10 of rates momentum showed
even stronger dissimilarities: the Sharpe ratio of one of the
three strategies is 3-6 times above the others. Although this
explicit result might be puzzling, note that already the results
of the clustering in figure 5 show that while some strategies
with the same label are clustered together, others seemed
to be correlated to a much lesser extent.

FIGURE 10. RATES MOMENTUM STRATEGIES OVER TIME
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We have just demonstrated that knowing the premia is key.
Alternative investment strategies among each other behave
very differently, they do so if we compare strategies with dif-
ferent labels, but also if the label is fixed - independent of
looking across multiple asset classes or focusing on a single
underlying asset class. But the broad asset class “alterna-
tives” consists not only of the cross-asset risk premia strate-
gies category, it includes many more sub-asset classes that
could prove to be useful in a multi-asset context, but also
exhibit the observed high dispersion of returns. For exam-
ple, in case of liquid hedge funds, the dispersion between
best and worst managers is large for each style and for dis-
cretionary as well as systematic managers (Harvey, Rattray,
Sinclair & Hemert, 2017). For selected equity hedge strate-
gies from our own database, the boxplot in figure 11 shows
the wide range of possible outcomes during the last three
years. An interquartile range of close to 15 percent high-
lights the high dispersion. At the same time only 15 percent
of the strategies rank consistently better than average over
this short timeframe, such that finding sustainable outperfor-
mance is obviously a challenge. This puts another dimen-
sion to our “Know your premia” principle: the requirement of
sound manager research with a precise understanding of
the various investment approaches.

FIGURE 11. MANAGER DISPERSION OF SELECTED EQUITY
HEDGE STRATEGIES
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In the analyses above we have shown the importance of an
in-depth understanding of the single strategies and their

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or anal-

yses, which might prove inaccurate or incorrect.
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characteristics. But, it is equally important to put these con-
siderations of the behaviors in a multi-asset context. For ex-
ample, in the initial cross-asset carry and momentum exam-
ple, we have already identified that the broad baskets cap-
tured a historical excess return, i.e. risk premium, of more
than one percent p.a. during the last years. Obviously, the
return of a simple multi-asset portfolio, e.g. 60 percent
global equities and 40 percent global fixed income, would
have been enhanced if overlays were used to build expo-
sure to these liquid alternatives. Adding an additional, un-
funded 50 percent overlay exposure to carry or momentum
leaves the realized portfolio volatility almost unchanged, at
close to 10 percent, whereas the realized returns increase
by 50-60 bps p.a. over the sample period.

In addition, we have already highlighted that the two defined
baskets perform differently in different market regimes. Con-
sequently, they also exhibit time-varying correlations vs. tra-
ditional multi-asset portfolios as shown in figure 12. These
observed changes over time provide an additional oppor-
tunity set for investors to enhance the risk-return-profile of
their portfolios via strategic adjustments.

FIGURE 12. ROLLING CORRELATION OVER TIME
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Although the 60/40 - momentum correlation turned deeply
negative during the global financial crisis, a 50 percent mo-
mentum overlay was not able to offset the severe equity
market drawdown in a meaningful fashion. The maximum
drawdown of the simple multi-asset portfolios was only im-
proved from 39 to 38 percent. Thus these approaches pro-
vide additional return however insufficient diversification
which is an additional use case for liquid alternative stated
at the beginning as well. Therefore to construct a portfolio
with the aim to stabilize performance in the worst equity
market periods, other more defensive alternative hedging
strategies might be much more appropriate to hedge tail risk
events. One of the simplest strategies, buying and rolling at-
the-money put options, is indeed able to offset very negative
equity market returns, but - as shown in figure 13 -itis a
heavy drag on the performance during normal market re-
gimes and is probably not the best choice to diversify tail
risks strategically. Therefore, more advanced, complex trad-
ing strategies, i.e. liquid alternatives, are needed to improve
the highly negative carry of the rolling put strategy. One pos-
sibility to improve the heavy drag is to use a combination of

equity index put options and call options on its implied vola-
tility, i.e. Vola Carry in figure 13. However various other
strategies are available offering similar characteristics.

FIGURE 13. PERFORMANCE OF STYLIZED STRATEGIC
HEDGING STRATEGIES OVER TIME
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The two stylized strategies shown above can be used to de-
rive the main characteristics of strategic hedging invest-
ment. In general, they are right skewed, fat-tailed (significant
excess kurtosis) and show impressive draw-ups in case of
equity market drawdowns due to the convex structure of op-
tions. While the multi-asset portfolio posted a maximum
drawdown of 39 percent in the global financial crisis, the roll-
ing put strategy jumped more than 40 percent. During the
Corona-crisis the similar is true for the Vola Carry strategy:
a drawup of 40 percent, whereas the traditional equity-bond
portfolio lost more than 20 percent from peak-to-trough in
early 2020.

The drag on the portfolio return of the rolling put strategy is
again visualized from a different angle in figure 14. While
negative portfolio returns are associated with compelling
positive returns in the hedging strategy, the positive portfolio
returns also come along negative returns of the hedge indi-
cated by the regression line in figure 14 (blue dotted line).
The Vola Carry strategy on the other hand exhibits a much
more attractive and convex profile, by offering non-negative
carry in normal market regimes and still significant drawups
in the event of market drawdowns indicated by the green
dotted regression line. In the case of Covid-19 virus shock in
2020, the different profiles can be worked out nicely.
Whereas the 60/40 portfolio lost around 9 percent in March
2020, the Rolling 1Y ATM put buying strategy realized 8
percent performance. In the following month the 60/40 port-
folio rebounded by 7 percent while the strategy lost almost
all of its profits again. In comparison, the Vola Carry strategy
has a drawup of 38 percent in March as well as a mildly
positive return of 1 percent in April 2020. These observa-
tions are similar in several other time periods. Thereby, we
can also provide a solution to enhance portfolio diversifica-
tion via drawdown mitigation in tail risk events.

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or anal-
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FIGURE 14. PORTFOLIO AND STRATEGIC HEDGING RE-
TURNS IN COMPARISON
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The last examples show that in addition to knowing your
premia, it also crucial to have a structural view on the de-
sired characteristics of the investment. While some alterna-
tives investment can be used to harvest additional risk
premia, others are especially designed to provide protection.
An objective-based investment approach is needed.

Summary

In this paper we address the challenges for multi-asset port-
folios to generate sufficient returns given the low yield envi-
ronment in global bond markets, the low expected returns
across asset classes and the search for portfolio diversifiers
in the light of increasing tail risks in equity and bond mar-
kets. To counter this matter, we present a viable solution for
portfolios: liquid alternatives.

Liquid alternatives contain a broad universe of different
strategies across various asset classes. The variety of char-
acteristics and approaches in the liquid alternative space in-
crease the complexity in the selection process substantially.
The sheer number of available alternative investment strate-
gies requires investors to first understand the basic drivers
and characteristics of the strategies. By using stylized ex-
amples of carry and momentum as alternative risk premia
strategies we disclose differences in characteristics. If we
compare strategies with different labels, but also if the label
is fixed - independent of looking across multiple asset clas-
ses or focusing on a single underlying asset class - we ob-
serve significant differences. High dispersion of returns is a
feature observed across the various sub-asset classes of
liquid alternatives: in alternative risk premia, in hedge funds
(we demonstrated dispersion in manager selection) and
many more. Hence it is also very important to understand
the differences and nuances which illustrates the im-
portance of one of our core principles: “Know your premia”.

From our perspective, liquid alternatives are useful and in-
dispensable in multi-asset portfolios in particular given the
low yield environment on the fixed income side, elevated eq-
uity valuations, increasing tail risk as well as the resulting
downward shift in the efficient frontier. The spectrum of lig-
uid alternatives is a broad and a complex one but it can offer
different desired characteristics which range from attractive
return profiles to diversification of tail risks depending on the
strategies selected and asset classes considered.
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Important information

DWS is the brand name of DWS Group GmbH & Co. KGaA and its subsidiaries under which they operate their business
activities. 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 affili-
ated companies and its officers and employees (collectively “DWS”) 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 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 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.

The document was not produced, reviewed or edited by any research department within DWS and is not investment research.
Therefore, laws and regulations relating to investment research do not apply to it. Any opinions expressed herein may differ
from the opinions expressed by other legal entities of DWS or their departments including research departments.

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 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 additional 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 not guarantee of future results.

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. All third party data are copyrighted by and proprietary to the
provider. 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 be-
comes inaccurate.

Investments are subject to various risks, including market fluctuations, regulatory change, possible delays in repayment and
loss of income and principal invested. 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 any 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 docu-
mentation relating to any transaction.

No liability for any error or omission is accepted by DWS. Opinions and estimates may be changed without notice and involve
a number of assumptions which may not prove valid. DWS 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 compensation.

DWS does not give taxation or legal advice. Prospective investors should seek advice from their own taxation agents and
lawyers regarding the tax consequences on the purchase, ownership, disposal, redemption or transfer of the investments and
strategies suggested by DWS. The relevant tax laws or regulations 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 may not be reproduced or circulated without DWS 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.
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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 to any registration or licensing require-
ment 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.

© 2021 DWS Investment GmbH

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

© 2020 DWS Investments UK Limited

In Hong Kong, this document is issued by DWS Investments Hong Kong Limited and the content of this document has not
been reviewed by the Securities and Futures Commission.

© 2020 DWS Investments Hong Kong Limited

In Singapore, this document is issued by DWS Investments Singapore Limited and the content of this document has not been
reviewed by the Monetary Authority of Singapore.

© 2020 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 599 401) (AFSL 499640) and the
content of this document has not been reviewed by the Australian Securities Investment Commission.

© 2020 DWS Investments Australia Limited
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