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Cryptocurrencies: the portfolio perspective

As a relatively young asset class, cryptocurrencies, in our view, could be a valuable
portfolio addition in an uncertain (rather than just a risky) world

Constructing a good, let alone an objectively optimal
portfolio, is never an easy task. Its composition will depend
on an investor’'s circumstances, investment objectives and
constraints. In addition, there are the general problems of
using past observations to draw forward-looking inferences.
All models - whether in finance or in science - have their
limitations and tend to break down under certain conditions.
This is all the more reason to “try to understand what risks
we can, to domesticate as many unknown unknowns as
possible,” as James Weatherall explained in a highly
accessible book explaining the recent origins, uses and
abuses of quantitative modelling in modern finance.?

This suggestion is highly relevant as investors seek
diversification, and explore alternative, but still relatively
nascent, investments, such as cryptocurrencies. Much can
be written - and has been, by us and others - about the
potential of the underlying blockchain technology.? But for an
investor's asset allocation, such technical and historical
details also need the context of the underlying economic
characteristics of cryptocurrencies.

When talking about various cryptocurrencies, a key question
concerns their supply. For example, Bitcoin’s supply is firmly
capped at 21 million coins, with its issuance schedule (see
chart) transparently regulated by the Bitcoin protocol.

So, despite both Bitcoin and gold being scarce assets, and
despite the terminological analogies (such as mining),
Bitcoin’s and gold’s issuance schedules differ. Bitcoin's
supply can never be changed due to increasing demand
while gold mining is likely to increase with heightened
demand. In addition, and similarly to gold, Bitcoin does not
generate an income stream. (though keep in mind that other
cryptocurrencies, such as Ethereum, have a different setup
and value proposition to Bitcoin. Putting aside the
assessment of individual cryptocurrencies, the underlying
blockchain technology certainly has plenty of potential, most
notably in becoming the base infrastructure for potentially
tokenized financial markets in the future. Finally, when it
comes to assessing their proposition today as a means of

payment, we believe there is still too much uncertainty for
cryptocurrencies to materially matter, at least in developed
countries.*

Until they mature further, and as long as prices remain very
volatile, the use of cryptocurrencies within a traditional
portfolio for risk diversification is likely to be mainly of
interest for sophisticated, institutional investors with the
requisite resources and skills to crunch the numbers for,
initially, relatively small allocations.® As an alternative source
of diversification for private, retail clients, the potential of
cryptocurrencies may lie less in carefully calibrated
optimization work and more in having an additional type of
relatively affordable optionality against uncertainties that
may only become apparent with the benefit of hindsight. In
particular, they could be a way to gain indirect exposure to
the dynamic tech sector, or to the many already emergent
longer-term changes at the heart of capital-market
infrastructure. Such uncertainties go beyond traditional
economic notions of the types of risks which can be precisely
estimated or quantified from past observations. In our view,
that could make them valuable in an uncertain (rather than
just a risky) world.

Bitcoin: high price volatility while issuance is converging
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This information is subject to change at any time, based upon economic, market and other considerations and should not be construed as a recommendation. Past performance is not
indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are based on assumptions, estimates, opinions and hypothetical models that may prove
to be incorrect. Alternative investments may be speculative and involve significant risks including illiquidity, heightened potential for loss and lack of transparency. Alternatives are not

suitable for all clients. Source: DWS Investment GmbH.

/1



CIO Special November 29, 2023

Footnotes

"Goodman, N. (1954) “Fact, Fiction, & Forecast”, Harvard University Press.

2\Weatherall, J. (2013), “The Physics of Finance: Predicting the Unpredictable: Can Science Beat the Market?”, Short Books, p. 216
3 Digital designs | Part 1 (dws.com), June 15, 2021.

4 Digital designs | Part 2 (dws.com) July 6, 2021.

5 See, for example: The Global Market Portfolio (dws.com), September 27, 2023.

Glossary

Bitcoin is the first and still among the leading cryptocurrencies based on blockchain technology. Bitcoins are created without the involvement of
central banks through the calculation of blocks that contain transactions and are created through cryptographic calculations in the course of so-called
mining.

A blockchain is a shared, decentralized database, in where changes to its distributed ledger can only be made by creating new encrypted entries.
These must be confirmed, before new data is added. In this way a blockchain has a level of tamper resistance while information is (potentially)
available to all participants at the same time.

Diversification refers to the dispersal of investments across asset types, geographies and so on with the aim of reducing risk or boosting risk-adjusted
returns.

Ethereum is a decentralized blockchain platform. Anyone can deploy immutable and therefore permanent applications onto it. Thereby, all kinds of
advanced business logic can be run automatically, allowing for easy creation of new currencies, tokens and smart contracts. The Ethereum network
is configured to find blocks every 15 seconds rather than every ten minutes (Bitcoin), enabling faster confirmations.

“Mining” is the process that many cryptocurrencies use to generate new coins and verify new transactions. It typically involves vast, decentralized
networks of computers around the world that verify and secure blockchains.

Volatility is the degree of variation of a trading-price series over time. It can be used as a measure of an asset's risk.

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 impartiality of financial analysis
or prohibiting trading prior to the publication of a financial analysis.

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 inaccurate.

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 involve 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
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.

For institutional / professional investors in Taiwan:

This document is distributed to professional investors only and not others. Investing involves risk. The value of an investment and the income from it will fluctuate and investors may not
get back the principal invested. Past performance is not indicative of future performance. This is a marketing communication. It is for informational purposes only. This document does
not constitute investment advice or a recommendation to buy, sell or hold any security and shall not be deemed an offer to sell or a solicitation of an offer to buy any security. The views
and opinions expressed herein, which are subject to change without notice, are those of the issuer or its affiliated companies at the time of publication. Certain data used are derived from
various sources believed to be reliable, but the accuracy or completeness of the data is not guaranteed and no liability is assumed for any direct or consequential losses arising from their
use. The duplication, publication, extraction or transmission of the contents, irrespective of the form, is not permitted.

© 2023 DWS Investment GmbH

Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conduct Authority.
© 2023 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.
© 2023 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.
© 2023 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.
© 2023 DWS Investments Australia Limited

as of 11/23/23; 098754 _1(11/2023)
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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 prepared 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 independent 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, opinions, 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 financial 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 investment 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 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 transaction 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
appropriateness 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 contained 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 guarantee 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.

© 2023 DWS Investment GmbH, Mainzer LandstraRe 11-17, 60329 Frankfurt am Main, Germany.
All rights reserved.
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