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Latest in Al: Five clues to the future of
Al in recent headlines

Artificial Intelligence is as hot as ever. Google searches for technology terms
continue to be dominated by Al, with ChatGPT making a late summer surge as
students ease the pain of that first post-vacation assignment.

Virtual reality and the metaverse had their moments in the sun in recent years,
Google Trends data show. Crypto, which briefly overtook Al in mid-2021, continues
to excite some interest. But searches for Al this month are as high as they have ever
been, and 20 times as high as crypto.

Figure 1: Google searches for tech terms, relative interest (max 100)
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Source : Google Trends, Deutsche Bank.

Five themes stand out from the headlines from the last week or so, giving strong
clues about the future of Al as the world buckles down for the rest of the year.
1. Alisthe elephant in the stock room
Data centers are Al Ground Zero
Al is still a magnet for funding

Political appetite is growing for Al regulation

o~ 0N

Real-world uses have yet to emerge at scale

For more on Al, subscribe to Artificial Intelligence on the Deutsche Bank Research

website or visit our Al microsite.
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1. Al is the elephant in the stock room

‘Magnificent Seven' Prop Up Stocks Before US Jobs: Markets Wrap (Bloomberg,
Sept 5)

The story of the US stock market and the “Magnificent Seven” tech stocks has
become (almost) one and the same. The group now accounts for 30% of the S&P
500's total market capitalisation of almost $50trn — with what looks at first glance
like an increasingly strained bet on Al investment paying off.

The rollercoaster ride of the S&P this year, with 14% growth in the first half followed
by a flat third quarter so far, has been driven by the big tech companies. The group,
up by about a quarter this year, includes Nvidia, the purest play on Al in the public
markets, as well some of the biggest investors in its chips.

Figure 2: Magnificent Seven as proportion of S&P 500 market cap
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Source : Bloomberg Finance LP, Deutsche Bank. |

Shares in the group surged by one third in the year to their peak on July 10, before
tumbling 17% in less than a month, as doubts multiplied about the economic
outlook and the speed of any payoff from theirinvestments. They have since staged
a partial recovery.

By comparison, the Russell 2000 has eked out just 3.3% in gains this year.

Smaller tech companies on the index without the deep pockets to investin Nvidia's
cutting-edge Graphics Processing Units (GPUs) are up just 2% -- and still 25% below
their peak in late 2021 thanks to a post-Covid investment and inventory hangover
and being overlooked in favour of shiny Al investments.

... As investors count on valuations reflecting investment
"Glass half-full" types are looking to long-term metrics to support the share price.

Yes, shares in the Magnificent Seven have outperformed the S&P 500 for 15 of the

past21 months, andyes, the biggestinvestorsin Nvidia chips—Amazon, Microsoft,
Alphabet and Meta—are on course to spend $200bn in capital investment this year.
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Figure 3: Capital expenditure at Magnificent Seven vs share price index
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Source : Bloomberg Finance LP, Deutsche Bank. |

But their price-to-earnings ratio is in the mid-30s, far below the 90 times earnings
ratio reached by Microsoft and 160 times by Oracle at the time of the dotcom
bubble. Their Al exposure ranges from foundation models to cloud offerings as part
of much larger portfolios. Consequently, unusually for incumbents, they have an
incentive to promote rather than scupper adoption.

Crucially, their return on invested capital ranges between a respectable mid-teens
for the laggards Amazon and Tesla, to nearly 30% for most of the group and more
than 100% for Nvidia. That compares with an unweighted average of 11% for the
11 sectors in the S&P 500.

Figure 4: Return on invested capital (%)
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Source : Bloomberg Finance LP, Deutsche Bank. |

Is this overinvestment? Alphabet CEO Sundar Pichai told analysts in July that the
owner of Google has no choice: “The risk of underinvesting is dramatically greater
than the risk of overinvesting for us here”.

Thatechoed Meta CEOQ’s Mark Zuckerberg’s commenton a Bloomberg podcastthe
same month that “there’s a meaningful chance that a lot of the companies are
overbuilding now and that you look back and you're like, oh, we maybe all spent
some number of billion dollars more than we had to.”

However, Meta is a case study in Al investment paying off. The company posted a
22% increase in advertising sales —an uplift of almost $7bn -- in the second quarter,
thanksin parttoits Advantage+ Alautomated product promotiontool, whichitsays
generates a 32% increased return on advertising spend for customers using it for
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shopping campaigns.

Concerns still persist though, ranging from Nvidia’'s dependence on a handful of
companies for its sales, to the view that models will soon be commoditised, to
doubts over the capability, value and reliability of the technology.

2. Data centers are Al Ground Zero

Blackstone Buys Australian Data-Center Operator for $16.1 Billion (Wall Street
Journal, Sept 4)

While betting on eventual Al applications may be a shot in the dark, investors
continue to pile into the picks and shovels of infrastructure, starting with Nvidia’s
cutting-edge chips. Most of those will end up in data centers.

The cloud is a misnomer, suggesting an ethereal miasma that is everywhere and
nowhere. In fact, data centers are very physical. By some measures, there are over
10,000 worldwide, half of which are in the US. Each has thousands of servers
running millions of virtual machines.

Blackstone and the Canadian Pension Plan Investment Board's agreement to buy
Sydney-based AirTrunk last week puts an enterprise value of over AUD 24bn on the
largest data center platform in the Asia Pacific region. There will likely be about $2
trillion of capital expenditure to build and facilitate new data centers over the next
five years — of which half will be in the US, Blackstone said.

Figure 5: US private construction of offices and data centers (SAAR, $bn)
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Source : Haver Analytics, Deutsche Bank.

Demand for computing power shows no sign of abating. Dario Amodei, CEO of
Amazon-backed Anthropic, the maker of the Claude 3 chatbot, said that today’s
most advanced Al models will cost around $1bn to train and that training the next
generation will cost more 10 times more.

Compare that with the trifling $4.6m cost of computing power to train OpenAl’s
GPT-3, which came out in 2020, and the estimated $100m for GPT-4, which came
out last year.

Interms of GPUs, Meta’s latestlarge language model (LLM) Llama 3 was trained on

two clusters of 24,000 Nvidia H100 chips and Zuckerberg recently said Llama 4 will
need ten times as many.
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Meanwhile, Elon Musk said last week that his company xAl just broughtonline “the
most powerful Al training system in the world” with 100,000 H100s and that the
system, known as Colossus, will double in size in a few months.

... As the hyperscalers drive growth and energy demand

The hyperscalers continue to lead growth in data center energy demand. These
companies, led by Amazon, Microsoft, Alibaba and Alphabet, provide cloud
computing and data management services to organisations demanding flexible
computing on a grand scale.

Energy demand from data centers has been stable over the past decade or so at
around 200 TWh. But during thattime the proportion accounted for by hyperscalers
has surged from little more than a rounding error, to around one third five years ago,
and since then has neared half of the total.

Figure 6: Global data centre energy demand by data centre type, 2010-2022,
TWh
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Source : International Energy Agency (IEA), Deutsche Bank.

That has turned the hyperscalers into significant offtakers of renewable energy,
buying directly from the sellers.

Amazon has been far in the lead, according to International Energy Agency data. It
bought more than 20 GW of renewable energy from 2010 to 2022, about two thirds
solar and one third wind. Meta and Microsoft each bought over 10 GW.

Access to renewable energy will become increasingly important as demand rises.
Training GPT-3, already a minnow by today’s standards, generated an estimated
502 tonnes of CO2 equivalent emissions, and Microsoft said earlier this year that its
carbon emissions have risen nearly 30% since 2020, mainly due to constructing
data centers, though it aims to be carbon neutral by 2030.

Champions of Al’s environmental credentials point out that Al is just the tool
needed in the long term to improve data center and power generation efficiency,
more accurately forecast weather and encourage a decisive move to renewable
energy. It will also need to address the need for water-intensive cooling systems.
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3. Al is still a magnet for funding

Exclusive: OpenAl co-founderllya Sutskever's new safety-focused Al startup SSI
raises $1 billion (Reuters, Sept 4)

Ilya Sutskever commands Lionel Messi-like star power in Silicon Valley thanks to his
work on the pioneering AlexNetimage recognition systemin 2012 and then his role
as Chief Scientistat ChatGPT maker OpenAl, which he leftin May. Even so, itis quite
afeatto create a company valued at a reported $5bn just three months after it was
founded and with a mere 10 employees.

Even so, it is quite a feat to create a company valued at a reported $5bn just three
months after it was created and with a mere 10 employees. Bankrolled by investors
including Andreessen Horowitz and Sequoia Capital, Safe Superintelligence (SSI)
has raised $1bn in cash to develop safe Al systems that far surpass human
capabilities, according to Reuters.

Although investors are no longer signing cheques for any company with Al in the
name, Sutskever is not alone in attracting generous funding in the private markets,
which offer the kind of pure Al exposure that is hard to achieve in publicly traded
companies.

Figure 7: Median valuations for venture capital-backed deals, 2023
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OpenAl itself was reported at the end of August to be in talks to raise billions of
dollars at a valuation of more than $100bn, up from its current $86bn valuation.

And Tokyo-based Sakana Al, a maker of energy-efficient foundation models
foundedinJuly lastyear, became a unicorn with $1bn valuation after raising several
billion yen from investors including Nvidia last week. It can’t have hurt that, like
Sutskever, the founders had Google pedigree, along with the founders of most of
the leading Al companies, from Anthropic to Cohere, Mistral and Perplexity.

There are other options though. Some company founders have decided to throw
theirlotin with the data-, distribution-and compute-rich behemoths of the industry,
such as (Google alum) Mustafa Suleyman and most of his Inflection team moving
to Microsoft in a $650m deal in March.

Adept's co-founders struck a similar deal with Amazon in June, while

Character.Al's cofounders agreed to rejoin their previous employer last month.
Where? Google, of course.

Page 6 Deutsche Bank AG
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... As infrastructure and research investment surges

Global private investmentin Al slipped slightly to $96bn last year from a year earlier,
with two thirds in the US at $67bn, far ahead of the EU and UK at $11bn and China
at $7.8bn, according to data from Quid.

However, it surged in strategic sectors. More than $18bn, or a third, of the $57bn
in sectors tracked by Quid was devoted to Al infrastructure, research and
governance last year, up from barely $1bn in 2022. The boost to strategic
investments came at the expense of investmentin Al medical and healthcare areas;
oil and gas; and drones.

Figure 8: Global private investment in Al by focus area, 2023 vs 2022 ($bn)
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Source : Quid 2023, Stanford HAI Al Index 2024, Deutsche Bank.

The geographical difference was starkest for the “tech du jour”, generative Al,
where private investment in the US surged to $23bn, including Microsoft's $10bn
reported investment in OpenAl in January. The EU and UK, and China, failed even
to clear $1bn.

4. Political appetite is growing for Al regulation

California’s divisive Al safety bill sets up tough decision for governor Gavin
Newsom (Financial Times, Aug 29)

Critics who say the European Union is too far from Silicon Valley to regulate Al
should have no problem with California passing a bill to regulate the technology
emerging in its own backyard.

As one of the US’s first significant frameworks for governing Al systems, SB 1047
reflects a growing political appetite worldwide to recognise the benefits while, in
the words of the bill, “avoiding the most severe risks” and guaranteeing access.

The bill was watered down from earlier versions and passed by state legislators on
August 29. It now needs to be signed into law by Governor Gavin Newsom by the
end of this month. California says it is home to 32 of the world's 50 leading
generative Al companies.

SB 1047 has been controversial, with provisions obliging companies operating in
California to implement a series of safeguards before training advanced Al models.
Critics from the industry including OpenAl, Google and Meta lined up to say it will
stifle the growth of the industry, while Anthropic, Musk and Al-godfather-turned-
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conscience Geoffrey Hinton gave it their blessing.

Figure 9: Number of Al-related regulations in the United States by approach,
2016-23
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Source : Stanford HAI Al Index 2024, Deutsche Bank.

Still, SB 1047 is a pale shadow of the EU’s Al Act, which came into force on Aug. 1,
with the majority of its provisions effective in two years’ time.

The risk-based act, three years in the making, is the world’s first horizontal legal
framework regulating the technology. It contrasts with the patchwork approach
relying on existing regulations and ad hoc tweaks that has been largely followed in
the US and UK. Nonetheless, it will have global ramifications as it applies
extraterritorially where it impacts citizens of the 27-member bloc.

Words usually run ahead of actions. The number of Al-related bills proposed in the
US skyrocketed from one in 2016 to 181 last year, according to Stanford’s Al Index
Report, yet only about three bills a year have been passed — and one last year.
Governments lack the expertise to regulate a moving target that applies across
sectors and borders. (For more, see our Al Risk and Regulation 101 report.)

In the absence of specific Al regulation, the environment is being shaped by a
cascade of antitrust and copyright cases.

Just recently, Nvidia was reported by Reuters to be facing questions from the US
Department of Justice on its hardware bundling practices; the European
Commission questioned Microsoft's partnership with OpenAl and Google's move
to put its Al service on Samsung phones; US, EU and UK authorities said they will
cooperate to enforce competition in generative Al; and three music publishers
accused Anthropic of stalling in trying to dismiss the lyric copyright case they
brought against it last year.

... As anxiety about Al ratchets up

Fears about Al typically revolve around truth, jobs and safety, emerging both from
intentional misuse and from dependence on novel, flawed and potentially —at some
stage — autonomous technology.

The regular person though has no doubt about the greatest concern, with almost

half of UK citizens surveyed this year saying that they fear that Al will take people's
jobs.

Page 8
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Figure 10: Greatest perceived risks from using Al in society (%)
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Source : UK government “Public attitudes to data and Al”, Feb 2024, Deutsche Bank. |

Another global survey by Ipsos found that more than half of people said it is likely
that Alwill change how they do their currentjob in the next five years—and one third
said it will replace their job in five years.

5. Real-world benefits have yet to emerge at scale

The Effects of Generative Al on High Skilled Work: Evidence from Three Field
Experiments with Software Developers (Zheyuan et al, Sept 3)

Few large enterprises are yet using generative Al at scale.

Most early adopters are digital-first companies or consultancies using off-the-shelf
or tweaked versions of third-party applications like ChatGPT for internal data
analysis, marketing materials and coding that can be checked by humans.

The gap between high experimentation and low uptake is particularly striking in
regulated industries such as financial services and healthcare. In theory, they have
the mostto gain from accessing and analysing mountains of unstructured data, but
in practice they also have higher stakes than most.

Nonetheless, the evidence is mounting of generative Al being able to generate
novel research ideas, spot irony and generate game engines that may actually be
a simulation of the real world. That's on top of its now well-known ability to
summarise, translate and riff on more or less any subject.

Lastweek, researchersincluding Princeton University’s Zheyuan Cui reported back
from a field survey of almost 5,000 software developers, finding a 26% increase in
the number of completed tasks among those who used Github Copilot, an Al-based
coding assistant. Notably, they said, less experienced developers showed higher
adoption rates and greater productivity gains.

Deutsche Bank AG Page 9
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Figure 11: Survey shows 26% increase in number of tasks completed by
developers using Github Copilot

Qutcome Microsoft Accenture Anon. Comp. Pooled
Pull Requests 27.38* 17.94 54.03 %’?
(12.88) (18.72) (42.63) x
Commits 18.32 -4.48 - 13.5
(11.25) (21.88) - (10.0)
Builds 23.19 92.40%** - 38.38%%
(14.20) (26.78) - (12.55)
Build Success Rate -1.34 -17.40** - -5.53
(4.23) (7.12) - (3.64)
N Developers 1,521 316 3,030 4,867
N Clusters 690 316 432 1,438

Table 2: Experiment-by-Experiment Results (Weighted IV).

Source : Cui, Zheyuan and Demirer, Mert and Jaffe, Sonia and Musolff, Leon and Peng, Sida and Salz, Tobias, The Effects of Generative Al on High
Skilled Work: Evidence from Three Field Experiments with Software Developers (September 03, 2024). Available at SSRN: https://ssrn.com/
abstract=4945566 or http.//dx.doi.org/10.2139/ssrn.4945566

... As critics gather
Every revolution has its naysayers — but naysayers don't necessarily make a
revolution.

Generative Al is certainly flawed. Much of the evidence of higher productivity
(though not the report cited above) comes from controlled experiments. Elaborate
workarounds have not yet solved the problem of hallucinations, bias or irrelevance
—even withreliable data. While Generative Al is surprisingly good at some activities,
itis surprisingly bad at others, such as making mathematical calculations, let alone
reasoning, learning abstract concepts or developing an internal model of the world
to actually understand it.

There's also a question mark over whether the productivity ends justify the
investment means. A US National Bureau of Economic Research paper by Daron
Acemoglu, a professor of economics at the Massachusetts Institute of Technology,
in May suggested that few benefits of Al will trickle down once the proportion of
tasks, the economic viability and the actual cost savings are taken into account.

Figure 12: Daron Acemoglu's Simple Macroeconomics of Al study implies total
factor productivity effects of no more than 0.71% over 10 years, or
approximately 0.07% annual growth
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Source : Acemoglu, Daron, The Simple Macroeconomics of Al, May 2024; Deutsche Bank
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However, generative Al tools will only get better from here. And indeed even if they
never did, it would take years for companies and individuals to find and implement
the best use cases. (For more on the challenges and opportunities for enterprises
adopting Al, see our report Where's my Al revolution? Practical ways you can get
less chat, more action.)

History is full of examples of technology taking years to apply, often depending on
pivotal adjacent innovations like Ford’s moving assembly line that supercharged
the mass production of cars almost 30 years after Karl Benz's first commercial
production of motor vehicles with an internal combustion engine.

Similarly, Apple's iPhone, created in 2007, really came into its own some five years
later when improved hardware, greater connectivity and enhanced mapping and
payments software enabled the rise of killer apps for food delivery, music and social
media. Its new iPhone 16, launched yesterday, is a bet on an Al future, with an
enhanced voice assistant, photo editing and writing aids — as well as free access to
ChatGPT - due to roll out in the months to come.

Al does not need to be perfect today to be revolutionary.

Further perspectives on the impact of Al

Deutsche Bank Research Al microsite (includes links to editions of the Latest in Al
newsletter, launched in April)

Al Risk and Regulation 101: Bias, bots and battlegrounds (April 22, 2024)

Webinar Replay: Al you can use today and what Sora and Gemini mean for the
future: live demo (March 20, 2023)

Why twin Sora and Gemini launches mark giant leap towards Al future (Feb 29,
2024)

The Al outlook for 2024 (Jan 16, 2024)

Where's my Al revolution? Practical ways you can get less chat, more action (Nov
6, 2023)

Al in action: how first movers are using ChatGPT (June 28, 2023)

Generative Al and ChatGPT 101 (May 23, 2023)
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Securities Limited ("NSL") is a member of the Numis Group and a firm authorised and regulated by the Financial Conduct
Authority (Firm Reference Number: 144822). Deutsche Bank AG provides clients with, amongst other services, Investment
Research services. NSL provides clients with, amongst other services, non-independent research services.

During an initial integration process, the research departments of Deutsche Bank AG and NSL will remain operationally
distinct. Consequently, disclosures relating to conflicts of interest that may exist for Deutsche Bank AG and/or its affiliates do
not currently take into account the business and activities of the Numis Group. The conflicts of interest that may exist for the
Numis Group, in relation to the provision of research, can be found on the Numis website at https://www.numis.com/legal-
and-regulatory/conditions-and-disclaimers-that-govern-research-contained-in-the-research-pages-of-this-website. The
disclosures on this Numis webpage do not currently take into account the business and activities of Deutsche Bank AG and/or
its affiliates which are not members of the Numis Group.

Additionally, any detailed conflicts of interest disclosures pertaining to a specific recommendation or estimate made on a
security mentioned in this report or which have been included in our most recently published company report or found on our
global disclosure look-up page, do not currently take into account the business and activities of the Numis Group. Instead,
details of detailed conflicts of interest disclosures for the Numis Group, relating to specific issuers or securities, can be found
at: https://library.numis.com/regulatory_notice. The issuer/security-specific conflict of interest disclosures on this Numis
webpage do not take into account the business and activities of Deutsche Bank and/or its affiliates which are not members
of the Numis Group.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
isincluded or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.

Deutsche Bank may consider this reportin deciding to trade as principal. [t may also engage in transactions, forits own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/), and can be found on the
general coverage listand also on the covered company's page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a near-
term or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify oramend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst's judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrumentis denominated in a currency otherthan aninvestor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties.
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The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates - these are common in
emerging markets. The index fixings may - by construction - lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly importantin swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited - up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options", at https://www.theocc.com/company-
information/documents-and-archives/publications. If you are unable to access the website, please contact your Deutsche
Bank representative for a copy of this important document.

Participants in foreign exchange transactions may incurrisks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https://
research.db.com/Research/ on each company's research page. Investors are strongly encouraged to review this information
before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, "You" or "Your") with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion or recommendation whatsoever as to any strategies, products or any other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute arecommendation
of, or express an opinion on, any product or service or any trading strategy.

Theinformation presentedis generalin nature andis notdirected to retirementaccounts orany specific person oraccounttype,
and is therefore provided to You on the express basis that itis not advice, and You may not rely upon itin making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.

InJuly 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls ("CC") from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, amember of FINRA and SIPC. Analysts
located outside of the United States are employed by non-US affiliates and are not registered/qualified as research analysts
with FINRA.

European Economic Area (exc. United Kingdom): Approved and/or distributed by Deutsche Bank AG, a joint stock
corporation with limited liability incorporated in the Federal Republic of Germany with its principal office in Frankfurtam Main.
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Deutsche Bank AG is authorized under German Banking Law and is subject to supervision by the European Central Bank and
by BaFin, Germany's Federal Financial Supervisory Authority. This research reportis also distributed by Numis Europe Limited
(‘NEL'), to EEAclients as third-party research. NEL isaninvestment firm authorised and regulated by the Central Bank of Ireland
("CBI'), with its registered address at Riverview House, 21-23 City Quay, Dublin 2, D02 FP21, The Republic of Ireland.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at 21 Moorfields,
London EC2Y 9DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential Regulation Authority and is
subject to limited regulation by the Prudential Regulation Authority and Financial Conduct Authority. Details about the extent
of our authorisation and regulation are available on request.

Hong Kong SAR: Distributed by Deutsche Bank AG, Hong Kong Branch, except for any research content relating to futures
contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571. Research reports on such futures
contracts are not intended for access by persons who are located, incorporated, constituted or resident in Hong Kong. The
author(s) of aresearch report may not be licensed to carry on regulated activities in Hong Kong, and if not licensed, do not hold
themselves out as being able to do so. The provisions set out above in the 'Additional Information' section shall apply to the
fullest extent permissible by local laws and regulations, including without limitation the Code of Conduct for Persons Licensed
or Registered with the Securities and Futures Commission. This report is intended for distribution only to 'professional
investors' as defined in Part 1 of Schedule of the SFO. This document must not be acted or relied on by persons who are not
professional investors. Any investment or investment activity to which this document relates is only available to professional
investors and will be engaged only with professional investors.

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex, Mumbai (India) 400051. Tel: + 91 22 7180 4444. Itis
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL's Compliance / Grievance officer is Ms. Rashmi Poddar (Tel: +91 22 7180 4929 email ID:
complaints.deipl@db.com). Registration granted by SEBI and certification from NISM in no way guarantee performance of
DEIPL or provide any assurance of returns to investors. Investment in securities market are subject to market risks. Read all
the related documents carefully before investing. DEIPL may have received administrative warnings from the SEBI for
breaches of Indian regulations. Deutsche Bank and/or its affiliate(s) may have debt holdings or positions in the subject
company. Withregard toinformation on associates, please refertothe "Shareholdings" sectioninthe Annual Reportat: https://
www.db.com/ir/en/annual-reports.htm.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSIl). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type ||
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changesin marketand/oreconomic trends, and/or fluctuations in market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
'Moody's', 'Standard Poor's', and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period..

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore
048583, 65 6423 8001), which may be contacted in respect of any matters arising from, or in connection with, this report.
Where thisreportisissued or promulgated by Deutsche Bankin Singapore to a person whois not an accredited investor, expert
investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, \West Bay, Level
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5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia (DSSA) is a closed joint stock company authorized by the Capital
Market Authority of the Kingdom of Saudi Arabia with a license number (No. 37-07073) to conduct the following business
activities: Dealing, Arranging, Advising, and Custody activities. DSSA registered office is Faisaliah Tower, 17th Floor, King
Fahad Road - Al Olaya District Riyadh, Kingdom of Saudi Arabia P.O. Box 301806.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Actand New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
and related information at https://www.dbresearch.com/PROD/RPS_EN-PROD/PROD0000000000521304.xhtml. Where
research refersto any particular financial product recipients of the research should consider any product disclosure statement,
prospectus or other applicable disclosure document before making any decision about whether to acquire the product. In
preparing thisreport, the primary analystoranindividual who assisted in the preparation of thisreport has likely beenin contact
with the company thatis the subject of this research for confirmation/clarification of data, facts, statements, permission to use
company-sourced material in the report, and/or site-visit attendance. Without prior approval from Research Management,
analysts may not accept from current or potential Banking clients the costs of travel, accommodations, or other expenses
incurred by analysts attending site visits, conferences, social events, and the like. Similarly, without prior approval from
Research Management and Anti-Bribery and Corruption ("ABC") team, analysts may not accept perks or other items of value
for their personal use from issuers they cover.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.

Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record
based ontrading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested
model itself designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also
differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason,
including a response to material, economic or market factors. The backtested performance includes hypothetical results that
do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other
commissions, and any other expenses thata client would have paid oractually paid. No representation is made that any trading
strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or
assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results
are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.

The method for computing individual E,S,G and composite ESG scores set forth herein is a novel method developed by the
Research department within Deutsche Bank AG, computed using a systematic approach without human intervention.
Different data providers, market sectors and geographies approach ESG analysis and incorporate the findings in a variety of
ways. As such, the ESG scores referred to herein may differ from equivalent ratings developed and implemented by other ESG
data providers in the market and may also differ from equivalent ratings developed and implemented by other divisions within
the Deutsche Bank Group. Such ESG scores also differ from other ratings and rankings that have historically been applied in
research reports published by Deutsche Bank AG. Further, such ESG scores do not represent a formal or official view of
Deutsche Bank AG.

Itshould be noted thatthe decisiontoincorporate ESG factors into any investment strategy may inhibit the ability to participate
in certain investment opportunities that otherwise would be consistent with your investment objective and other principal
investment strategies. The returns on a portfolio consisting primarily of sustainable investments may be lower or higher than
portfolios where ESG factors, exclusions, or other sustainability issues are not considered, and the investment opportunities
available to such portfolios may differ. Companies may not necessarily meet high performance standards on all aspects of ESG
or sustainable investing issues; there is also no guarantee that any company will meet expectations in connection with
corporate responsibility, sustainability, and/or impact performance.

Copyright © 2024 Deutsche Bank AG

Page 16 Deutsche Bank AG


https://www.dbresearch.com/PROD/RPS_EN-PROD/PROD0000000000521304.xhtml

Pam Finelli
Global Chief Operating Officer
Research

Gerry Gallagher
Head of European
Company Research

Sameer Goel
Global Head of EM & APAC
Research

David Folkerts-Landau
Group Chief Economist and Global Head of Research

Steve Pollard
Global Head of Company
Research and Sales

Matthew Barnard
Head of Americas
Company Research

Francis Yared
Global Head of Rates Research

International Production Locations

Deutsche Bank AG

Deutsche Bank Place

Level 16

Corner of Hunter & Phillip Streets
Sydney, NSW 2000

Australia

Tel: (61) 2 8258 1234

Deutsche Bank AG

21 Moorfields
London EC2Y 9DB
United Kingdom

Tel: (44) 20 7545 8000

Deutsche Bank AG

Equity Research

Mainzer Landstrasse 11-17
60329 Frankfurt am Main
Germany

Tel: (49) 69 910 00

Deutsche Bank Securities Inc.
The Deutsche Bank Center

1 Columbus Circle

New York, NY 10019

Tel: (1) 212 250 2500

Jim Reid
Global Head of
Macro and Thematic Research

Peter Milliken
Head of APAC
Company Research

George Saravelos
Global Head of FX Research

Deutsche Bank AG

Filiale Hongkong

International Commerce Centre,
1 Austin Road West,Kowloon,
Hong Kong

Tel: (852) 2203 8888

/

Tim Rokossa
Head of Germany
Research

Debbie Jones
Global Head of
Sustainability, Research

Peter Hooper
Vice-Chair of Research

Deutsche Securities Inc.
1-3-1 Azabudai

Azabudai Hills Mori JP Tower
Minato-ku, Tokyo 106-0041
Japan

Tel: (81) 36730 1000



