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Executive summary

A decade of exceptional returns for bond-equity portfolios has been undoubtedly quite pleasing for investors. Year 2022,
however, reminds market participants that investing is not always a smooth sailing — volatility in US Treasuries has been
comparable to that of equities, and returns have been challenging in both asset classes. How can investors meet their finan-
cial goals in an environment like that? Which asset classes need to be considered? We address these questions by intro-
ducing a global market portfolio, setting into perspective the delicate balance of traditional and alternative asset classes.
Taking a bird’s eye view on global capital markets, we also explore the role of the emerging asset class of digital assets in
this context. In addition, we outline how client-specific circumstances and implementation constraints might impact the scope
of opportunities of the investments landscape that can be captured. Lastly, a successful investment framework relies on a
strategic view on risk and return: for this purpose, we apply our DWS Long View return framework and showcase how risk
analytics help understanding interactions between invested assets.

Our study in a short- and long-term context

We started the year with challenging equity valuations, infla-
tion worries, rising interest rates and lower monetary stimu-
lus. Recently, even more concerns have emerged from geo-
political uncertainties and worries about economic growth,
further increasing volatility across financial markets.

These dynamics have been a drag to the performance of
equity-bond portfolios. Year-to-date as of the end of May,
the 60/40 portfolio* returned -10.9%, the largest decline for
a 60/40 portfolio since 2009. What makes things worse is
that, unlike many previous periods of market underperfor-
mance, this time both equities and treasuries experience
negative returns. This reminds investors of the challenging

1 60% MSCI World and 40% US Treasury Total Return Index in USD are con-
sidered as 60/40 portfolio throughout the paper.

market environment lying ahead that is characterized by vol-
atility higher than the one we got used to. Any short-term
forecast is subject to a high degree of uncertainty, but this
publication takes an explicit long-term view.

In the last decade, the performance of the 60/40 portfolios
has been exceptionally strong - from both a pure return and
a risk-adjusted perspective. One could argue that broaden-
ing the investment opportunity set was not worth the effort
during the last 10 years. Figure 1 illustrates that this regime?
has been a clear outlier relative to the last 50 years with an
excess return over short-term interest rates of 8.3% p.a. and
a risk-adjusted return? larger than 1.

2 In the analysis the years 2012 -2021 are considered as last decade / last 10
years.
3 Return divided by volatility

In EMEA for Professional Clients (MiFID Directive 2014/65/EU Annex II) only. In Switzerland for Qualified Investors (Art. 10 Para. 3 of the Swiss Federal Collec-
tive Investment Schemes Act (CISA)). In APAC for institutional investors only. In Australia and New Zealand: for Wholesale Investors only. Past performance is

not a reliable indicator of future returns.

Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect. Forecasts are not a

reliable indicator of future performance.
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FIGURE 1. 10-YEAR EXCESS PERFORMANCE OF A 60/40
PORTFOLIO FROM 1970 TO MAY 2022
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Source: DWS Investment GmbH, As of: June 2022

Uncertainty in market conditions and longer-term challenges
to real investment returns call for action. To meet financial
goals in such a regime, investors must consider a broader
range of opportunities and risks across global capital mar-
kets. Which asset classes should be considered for the long
run? What do these assets offer in terms of risk vs. return?
Do these investments enhance the portfolio diversification?
Essential questions for investors to consider when investing
strategically.

The global market portfolio

Over the past few decades, the global investment landscape
has changed dramatically. In addition to large-cap equities
and sovereign bonds, various sub-asset classes & strate-
gies have been established, offering distinct risk-return-
characteristics. The purpose of this section is to take a bird’s
eye view by outlining which opportunities & risks are out
there for investors. To do so, we introduce a market value-
weighted allocation, a global composite allocation with all
sub-asset classes proportionally weighted by their market

4In this case we refer to nominal, global sovereign bonds and not only US
treasuries.

capitalization, across regions. The idea is to derive a global
aggregate portfolio of the market as a whole.

While the original idea of such an allocation dates back to
Tobin (1958) or Sharpe (1964), the approximation of the
true global market portfolio still poses challenges to the in-
vestor community. For example, the emergence of new as-
set classes, e.g., digital assets, or difficulties in benchmark-
ing private market investments contribute to these chal-
lenges.

Still, it is prudent to comprehensively assess potential in-
vestment opportunities. Such an overview is increasingly
relevant to investors’ investment discussions, especially of
those investors who want to diversify their traditional equity-
bond portfolios to achieve differing objectives and strate-
gies.

Overall, the split of the aggregate portfolio is 42% in equi-
ties, 42% fixed income and 16% in alternatives. The afore-
mentioned asset classes of the 60/40 portfolio, large-cap
equities and developed markets sovereigns*, account for
56% of this allocation only. This demonstrates that there are
plenty of categories that investors can consider to potentially
enhance the long-term return potential and to increase the
diversification of portfolios. However, note this overview is
not designed to convey the message that every investor
needs to be invested in all those asset classes. Nor does it
claim the weights are optimal. Different market regimes call
for different allocations, and different investment objectives
& scenarios require different exposures. The overview
serves as an initial guide to a truly global and diversified in-
vestment landscape that goes beyond traditional large cap
equities and sovereign bonds.

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

analyses, which might prove inaccurate or incorrect.
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FIGURE 2. THE GLOBAL INVESTMENT LANDSCAPE

Equities 42.3%
% of market portfolio % of equities
Developed Markets 37.3% 88.4%
Emerging Markets 4.9% 11.6%
Large Cap 36.1% 85.5%
Small Cap 6.1% 14.5%
Listed Infrastructure 2.1% 5.0%
Listed Real Estate 1.4% 3.3%
Fixed Income 41.8%
% of market portfolio % of fixed income
Developed Sovereign 22.1% 52.9%
Nominal Bonds 20.0% 47.9%
Inflation Protected Bonds 2.1% 5.0%
Developed Credit 8.3% 19.8%
DM Credit IG 7.0% 16.8%
DM Credit HY 1.3% 3.1%
Emerging Markets 5.8% 13.8%
Emerging Markets - Local 2.6% 6.2%
Emerging Markets - Corporate 2.4% 5.7%
Emerging Markets - Hard 0.8% 1.9%
Securitized 5.4% 12.9%
Convertibles 0.2% 0.5%
Alternatives 15.9%
% of market portfolio % of alternatives
Private Equity 3.7% 23.0%
Private Debt 0.7% 4.6%
Private Real Estate 5.0% 31.4%
Private Infrastructure 0.4% 2.7%
Hedge Funds & Liquid Alternatives 2.4% 15.4%
Digital Assets 0.8% 5.0%
Gold 2.9% 18.1%

Source: DWS Investment GmbH, Bloomberg L.P., MSCI, HFR, Boston Consulting Group, J.P. Morgan, World Gold Council, CoinMarketCap, As of: June 2022

Past performance is not a reliable indicator of future returns. Forecasts are based on assumptions, estimates, views and hypothetical models or
analyses, which might prove inaccurate or incorrect.
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During the last few years, the share of alternatives in the
global market portfolio has shown a noticeable increase,
with further growth of this market segment expected®. Rec-
ord fundraising levels of private market investments, such
as private equity or private debt, contributed to this rising
share of alternatives.

Why has the integration of alternatives received increasing
attention? The purpose of the integration is straightforward:
to enhance returns, to dampen the portfolio volatility, to in-
crease diversification or to increase the robustness in an in-
flation- / growth-surprise scenario.

Depending on the precise investment objectives, different
types of investments, sub-asset classes and strategies are
required as their portfolio effects can vary significantly. As
outlined in Warken & Moehrle (2021) the alternatives cate-
gory spans a broad universe with various sub-asset classes
and strategies. Our core principle of knowing your premia
for liquid strategies translates easily to the broader category
of alternative investments that come with further asset-class
specific challenges®.

Having a fundamental understanding of your investments is
also of utmost importance when adopting newly emerging
asset classes such as digital assets.

Exhibit: Digital Assets

Decentralized finance, digital currencies and NFTs have
been on top of the public mind for quite some time now.
Bitcoin has most certainly been at the forefront of this atten-
tion wave, offering some investors occasional mind-boggling
returns. However, while digital assets currently account only
for c. 0.8% of the overall asset universe, the associated risk
is significantly higher.

For instance, if one compares risk statistics of Bitcoin vs.
traditional liquid asset classes’, the former can boast a ra-
ther low correlation to the latter group. Nevertheless, inves-
tors should be very careful about this seemingly good news.
Warken & Kostyrina (2021) have touched upon the multi-as-
set perspective on conditional expected drawdowns, and ex-
tension of this framework to Bitcoin helps see that in the
worst cases of drawdowns?, the digital currency in question
might exacerbate the losses (cf. Figure 3).

All-in-all, our preliminary in-house analysis of cryptocurren-
cies’ investment opportunities shows that this asset class
might have a place in a multi-asset portfolio. However, one
should bear in mind the inevitably related questions of the

5 Boston Consulting Group (2022)

5 For example, liquidity or regulatory requirements as outlined on pg. 5.

" Time horizon of 2017 - 2022, weekly returns, exponential weighting, 98%
winsorization

risk impact on the portfolio, tracking error budget and poten-
tial concentration issues. Moreover, Bitcoin’s 50% price
slump since the November highs and recent crash of the
Luna token highlight once again that, at least for now, digital
assets are an investment area for those with a strong stom-
ach. By now, though, this market has experienced a lot of
‘creative destruction’ events.

FIGURE 3. RISKINESS OF DIGITAL ASSETS
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Finally, implementation for such an investment is also a
stand-alone and important question involving potential
choices between ETFs, futures and/or other possible invest-
ment vehicles. Naturally, both financial service providers
and investors should also pay attention to growth in tokeni-
zation markets and opportunities in such asset classes like
tokenized debt securities or alternatives.

Implementation

Understanding that there can be an extremely large disper-
sion of portfolios around the introduced global market portfo-
lio is important.

Due to different investors having different investment objec-
tives and preferences, a vast range of individual portfolios is
created. The overall wealth, the ability and willingness to
take risk, the investment horizon or liquidity needs further in-
fluence the design of the optimal investment strategy.

For instance, a corporate defined benefit plan will have a
sizable weight in long-duration bonds to match its long-term
liabilities, whereas endowments and foundations have the
ability to harvest illiquidity premia via strategic allocations to
illiquid investments (such as private equity) as they have the
extended investment horizons required for such invest-
ments.

899th percentile of the maximum drawdown (mDD) simulations. The matrix is
based on 100k one-year simulations.

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

analyses, which might prove inaccurate or incorrect.
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The following Figure 4 highlights these asset allocation dif-
ferences for some selected investors.

FIGURE 4. ASSET ALLOCATION BY CLIENT SEGMENT

Type Equity Fixed Income Others®
Sovereign wealth fund*® 52.0% 26.0% 22.0%
Pension fund* 27.1% 49.4%  236%
Endowment fund*? 14.0% 7.5% 78.5%

Source: DWS Investment GmbH; as of: June 2022

The allocation to equities varies significantly between 14%
to 52%, but the varying share in other investments is even
more striking: between 22% to 79%. This category contains
predominantly Alternative investments.

Allocating to this asset class category is associated with
some specific considerations:

a) Liquidity requirements
Some investors are bound by liquidity requirements, i.e.,
there exist short-term cash flow needs. This limits the
maximum allocation to illiquid investments and thus con-
straints the potential to harvest illiquidity risk premia.

b) Regulatory constraints
The legal structure of the investable assets in scope, of
the investment portfolio itself and of the invested client
influence the ability to allocate within alternative assets.
This, in particular, holds true for non-UCITS eligible
products which are common in the field of alternatives.

c) Operational due diligence
In-depth due diligence is required to select and invest in
alternative investments. This includes the onboarding of
those investments, the management of operational pro-
cedures, and the associated complexity.

While being highlighted in the previous exhibit, the topic of
investment vehicles’ selection is also of natural and prime
importance here. A choice between a single name selection
or funds, passive or active, plain vanilla or derivative over-
lay, might be a significant outperformance contributor or de-
tractor. Everything considered, the right asset allocation and
implementation are the two components that make an out-
standing portfolio.

9 In particular this category contains alternative investments.

10 Allocation in 2021 according to Global SWF (2022)

11 Average allocation in 2020 in selected asset classes and investment vehi-
cles in a selection of OECD countries according to the OECD Global Pension
Statistics (2021).

Now - knowing what is out there, knowing that it's important
to know your premia and understanding that unique circum-
stances will impact the implementation - let’s focus on what
those asset classes offer in terms of risk and return over the
long run.

Long-term Risk-Return Projections

To construct strategic asset allocations, we use the output
of the DWS Long View, our firm-wide methodology for fore-
casting strategic, 10-year returns across a breadth of public
and private markets. The DWS Long View leverages a con-
sistent and transparent building block approach that aggre-
gates fundamental return drivers across three pillars: in-
come, growth, and valuation?3,

Our main findings, summarized in Figure 5, for a selected
set of sub-asset classes, suggest lower long-term returns for
global equity markets versus the last decade. However, the
repricing in 2022 raises future return projections. For exam-
ple, European Treasuries saw a pickup of c. 0.5% in their
return forecasts relative to the end of last year. Generally, in
fixed income markets, we show slightly higher nominal re-
turns relative to year 2021, reflecting higher starting levels
on yields. Private market investments continue to offer bet-
ter returns.

FIGURE 5. 10Y RETURN FORECASTS P.A. IN LOCAL
CURRENCY

Asset Class DWS Long View
World Equities 5.5%
EM Equities 6.3%
EUR Treasury 0.3%
EUR Corporate 1.5%
EUR High Yield 3.9%
US Treasury 2.4%
US Corporate 3.1%
US High Yield 4.1%
EM USD Sovereign 5.7%
World REITS 3.7%
Global Infra. Equity 5.4%
Private RE Equity US 7.1%
Private EUR Infra. IG 2.7%
Hedge Funds: Composite 3.1%
Broad Commodities Futures 0.4%

Source: DWS Investments GmbH. Data as of 31 March 2022

12 Asset allocation target for the fiscal year 2021, YaleNews (Yale University,
2020)
13 Cf. DWS Long View 2022

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

analyses, which might prove inaccurate or incorrect.
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Application of those forecasts to the derived global market
portfolio yields a 10-year forward-looking expected return of
4.2% p.a. in local currency*.

In order to assess the associated risks, we use mid-term
volatility and correlation estimators. In this case, estimating
the risk of infrequently traded asset classes presents a chal-
lenge due to opaque information. We use the information
contained in the autocorrelation of returns to adjust the risk
of selected illiquid asset classes?!®. For example, we esti-
mated an accounting volatility of 3.4% for Private European
Real Estate Equity, while the economic risk is assumed to
be 2.6-times larger at 8.8%.

Overall, the application of those estimates to the derived
global market portfolio yields an expected annualized volatil-
ity of 7.2%.

Moreover, we emphasize the necessity of using a risk allo-
cation approach when analyzing portfolios in order to under-
stand investment risk holistically.1®. Figure 6 shows the de-
composition of the portfolio risk by asset class.

FIGURE 6. RISK CONTRIBUTION BY ASSET CLASS
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The Authors

Peter Warken, CFA

Head of Strategic Asset Allocation,
Portfolio Manager & Team Lead
peter.warken@dws.com

14 Further approximations of the allocation are required at this stage.
15 Desmoothing technique is applied, cf. Meng, Zhang and Ong (2016).

Most of the risk is coming from equities, however, Alterna-
tives and some sub-asset classes of the fixed income allo-
cation contribute to the portfolio risk as well. It is worth men-
tioning that, despite its modest volatility contribution, the
YTD impact of owning longer duration risk (e.g., sovereign
bonds) has been much more pronounced.

While focus is put on financial risk-returns in this study, we
note that ESG risks and opportunities are increasingly facili-
tated at an overall multi-asset portfolio level. The potential
impact of integrating ESG factors on risk-adjusted returns
and the potential best approach to optimize impact, while
controlling risk can further be analyzed!’. Results can be
used to derive investor specific optimal ESG solutions.

Summary

It is quite probable that we are currently witnessing tectonic
shifts in financial markets, monetary policy, and real econ-
omy. The ample central bank liquidity era might be on its
death bed, while inflationary or even stagflationary environ-
ment is raising its head. These circumstances invite deeper
exploration of financial markets in search of protection or
risk-return improvements.

For this purpose, a global market portfolio encompassing
the current investment landscape is introduced, as nowa-
days investors can choose not only between listed equities
and bonds, but see their universe dramatically expanded to
assets as exotic as cryptocurrencies. Naturally, varying in-
vestment needs and constraints are going to influence the
actual portfolios and different investors would face very dif-
ferent implementation opportunities. Finally, regardless of
how unique portfolios can be, a robust view on the risk-re-
turn profile is critical — for this purpose we leverage our in-
house DWS Long View forecast framework and a system-
atic approach to risk estimation. There is no ready-made for-
mula for successful investment, but a good understanding of
your targets and opportunities, combined with a systematic
approach can help mitigate many of these risks.

Angelina Kostyrina
Portfolio Manager
angelina-a.kostyrina@dws.com

16 Cf. Warken and Hille (2018).
17 As outlined in Friede, Warken et al (2020)

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

analyses, which might prove inaccurate or incorrect.
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Important information — EMEA, APAC & LATAM

DWS is the brand name of DWS Group GmbH & Co. KGaA and its subsidiaries under which they do business. The DWS
legal entities offering products or services are specified in the relevant documentation. 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 for information/discussion purposes only and does not constitute an offer, recommendation or solicitation
to conclude a transaction and should not be treated as investment advice.

This document is intended to be a marketing communication, not a financial analysis. Accordingly, it may not comply with
legal obligations requiring the impatrtiality of financial analysis or prohibiting trading prior to the publication of a financial anal-
ysis.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions,
estimates, projections, opinions, models and hypothetical performance analysis. No representation or warranty is made by
DWS as to the reasonableness or completeness of such forward looking statements. Past performance is no guarantee of
future results.

The information contained in this document is obtained from sources believed to be reliable. DWS does not guarantee the
accuracy, completeness or fairness of such information. All third party data is 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 becomes in-
accurate.

Investments are subject to various risks. Detailed information on risks is contained in the relevant offering documents.
No liability for any error or omission is accepted by DWS. Opinions and estimates may be changed without notice and in-
volve a number of assumptions which may not prove valid.

DWS does not give taxation or legal advice.
This document may not be reproduced or circulated without DWS’s written authority.

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.

© 2022 DWS Investment GmbH

Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conduct Au-
thority.
© 2022 DWS Investments UK Limited

In Hong Kong, this document is issued by DWS Investments Hong Kong Limited. The content of this document has not been
reviewed by the Securities and Futures Commission. © 2022 DWS Investments Hong Kong Limited

In Singapore, this document is issued by DWS Investments Singapore Limited. The content of this document has not been
reviewed by the Monetary Authority of Singapore. © 2022 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 599 401) (AFSL 499640). The

content of this document has not been reviewed by the Australian Securities and Investments Commission. © 2022 DWS
Investments Australia Limited
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Important information — North America

The brand DWS represents DWS Group GmbH & Co. KGaA and any of its subsidiaries, such as DWS Distributors, Inc., which
offers investment products, or DWS Investment Management Americas Inc. and RREEF America L.L.C., which offer advisory
services.

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 and is not intended to constitute an offer, recommendation or solicitation to conclude a transaction or the
basis for any contract to purchase or sell any security, or other instrument, or for DWS to enter into or arrange any type of
transaction as a consequence of any information contained herein and should not be treated as giving investment advice.
DWS, including its subsidiaries and affiliates, does not provide legal, tax or accounting advice. This communication was pre-
pared solely in connection with the promotion or marketing, to the extent permitted by applicable law, of the transaction or
matter addressed herein, and was not intended or written to be used, and cannot be relied upon, by any taxpayer for the
purposes of avoiding any U.S. federal tax penalties. The recipient of this communication should seek advice from an inde-
pendent tax advisor regarding any tax matters addressed herein based on its particular circumstances. Investments with DWS
are not guaranteed, unless specified. Although information in this document has been obtained from sources believed to be
reliable, we do not guarantee its accuracy, completeness or fairness, and it should not be relied upon as such. All opinions
and estimates herein, including forecast returns, reflect our judgment on the date of this report, are subject to change without
notice and involve a number of assumptions which may not prove valid.

Investments are subject to various risks, including market fluctuations, regulatory change, counterparty risk, possible delays
in repayment and loss of income and principal invested. The value of investments can fall as well as rise and you may not
recover the amount originally invested at any point in time. Further-more, substantial fluctuations of the value of the investment
are possible even over short periods of time. Further, investment in international markets can be affected by a host of factors,
including political or social conditions, diplomatic relations, limitations or removal of funds or assets or imposition of (or change
in) exchange control or tax regulations in such markets. Additionally, investments denominated in an alternative currency will
be subject to currency risk, changes in exchange rates which may have an adverse effect on the value, price or income of the
investment. 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. The terms of an investment may 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 investment and not the summary contained in this document.

This publication contains forward looking statements. Forward looking statements include, but are not limited to assumptions,
estimates, projections, opin-ions, models and hypothetical performance analysis. The forward looking statements expressed
constitute the author’s judgment as of the date of this mate-rial. 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 finan-cial information contained herein. We assume no responsibility to advise the recipients of this
document with regard to changes in our views.

No assurance can be given that any investment described herein would yield favorable investment results or that the invest-
ment objectives will be achieved. Any securities or financial instruments presented herein are not insured by the Federal
Deposit Insurance Corporation (“FDIC”) unless specifically noted, and are not guaranteed by or obligations of DWS or its
affiliates. We or our affiliates or persons associated with us may act upon or use material in this report prior to publication. DB
may engage in transactions in a manner inconsistent with the views discussed herein. Opinions expressed herein may differ
from the opinions expressed by departments or other divisions or affiliates of DWS. This document may not be reproduced or
circulated without our written authority. The manner of circulation and distribution of this document may be restricted by law or
regulation in certain countries. 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
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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.

Past performance is no guarantee of future results; nothing contained herein shall constitute any representation or warranty
as to future performance. Further information is available upon investor’s request. All third party data (such as MSCI, S&P &
Bloomberg) are copyrighted by and proprietary to the provider.

For Investors in Canada: No securities commission or similar authority in Canada has reviewed or in any way passed upon
this document or the merits of the securities described herein and any representation to the contrary is an offence. This
document is intended for discussion purposes only and does not create any legally binding obligations on the part of DWS
Group. Without limitation, this document does not constitute an offer, an invitation to offer or a recommendation to enter into
any transaction. When making an investment decision, you should rely solely on the final documentation relating to the trans-
action you are considering, and not the [document — may need to identify] contained herein. DWS Group is not acting as your
financial adviser or in any other fiduciary capacity with respect to any transaction presented to you. Any transaction(s) or
products(s) mentioned herein may not be appropriate for all investors and before entering into any transaction you should take
steps to ensure that you fully understand such transaction(s) and have made an independent assessment of the appropriate-
ness of the transaction(s) in the light of your own objectives and circumstances, including the possible risks and benefits of
entering into such transaction. You should also consider seeking advice from your own advisers in making this assessment.
If you decide to enter into a transaction with DWS Group you do so in reliance on your own judgment. The information con-
tained in this document is based on material we believe to be reliable; however, we do not represent that it is accurate, current,
complete, or error free. Assumptions, estimates and opinions contained in this document constitute our judgment as of the
date of the document and are subject to change without notice. Any projections are based on a number of assumptions as to
market conditions and there can be no guarantee that any projected results will be achieved. Past performance is not a guar-
antee of future results. The distribution of this document and availability of these products and services in certain jurisdictions
may be restricted by law. You may not distribute this document, in whole or in part, without our express written permission.

For investors in Bermuda: This is not an offering of securities or interests in any product. Such securities may be offered or
sold in Bermuda only in compliance with the provisions of the Investment Business Act of 2003 of Bermuda which regulates
the sale of securities in Bermuda. Additionally, non-Bermudian persons (including companies) may not carry on or engage in
any trade or business in Bermuda unless such persons are permitted to do so under applicable Bermuda legislation.

© 2022 DWS Investment GmbH, Mainzer Landstrasse 11-17, 60329 Frankfurt am Main, Germany.

All rights reserved.
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