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The hype is real
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Most Al isn't generative, and some isn't even Al

Predictive Al Generative Al

Deterministic, rules-based Probabilistic, creative

Eg: Quantitative
analysis
Algorithm trading
Fraud detection
Demand forecasting
Recommendations

Eg: Image
recognition
Writing and coding
Summarisation
Q&A (eg customer
service bots)

Deep learning
that simulates
human brain

)

Source: Bloomberg Finance LP, Deutsche Bank.
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It's hard to apply

3. People

2. Governance

1. Technology
and data

Source: Deutsche Bank
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But applications are a process, not a product

Disruption will
move up value
chain over time

Tasks

Source: Deutsche Bank
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Processes

Business models

| September 2024

Scope for Al disruption up value
chain

Long term

« Revenue-focused; new entrants

Medium term

« Cost-focused; opportunity for
incumbents

Short term

* Incremental productivity focus;
widespread opportunity to
automate or reinvent structured
tasks



The three main uses for generative Al

1. Data analysis 2. Content generation 3. Practical tasks
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1. Data analysis: background research

Deutsche Bank Deutsche Bank v Disclosures v (@ User _ (adrian.cox@db.com) ¥
Research
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You arehere Home - Fed Notes

Fed N

F d”i:\lotes: DB’s Al tool: Fed steer not so clear

Click here for important research disclosures and analyst certifications located in Appendix 1. MCI (P) 041/10/2023
Until 19th March 2021 incomplete disclosure information may have been displayed, Please see Appendix 1 for
further detaiis. Please see historical recommendations for FX, Securitisation, EU Rates, EM, Global Relative Value.

» After a stronger-than-expected CPI report shifted market pricing towards a 25bp outcome at next week's
September FOMC meeting, twe news articles published yesterday afterncon led to a sharp repricing towards a
50bp cut. In this note, we utilize DB's proprietary Al tool to conduct a sentiment analysis that compares the level
of conviction in this week's WSJ article to an article frem June 2022. The output matches our own perception
that the level of conviction was lower this week.

How clear was the Fed's steer?

After a stronger-than-expected CP| report shifted market pricing towards a 25bp outcome at next week's September
FOMC meeting, two news articles published yesterday afternoon led to a sharp repricing towards a 50bp cut. The first
article from the WSJ's Nick Timiraos (see here), argued that the debate between a 25bp and 50bp cut was a “close call
but our read was that it presented arguments more in favor of the larger reduction. The WSJ report was followed by an
FT article by Colby Smith (see here), repeating that next week's meeting was a “close call”, but on our read favored
arguments against the larger action,

Yesterday's events were reminiscent of June 2022, when multiple news articles were released during the Fed's blackout
period that pointed towards Fed action deviating from market pricing. At that time, reports by the WSJ and NY Times
(see and ») indicated that the Fed was leaning towards raising rates by 75bp, a hawkish surprise to markets.

While there were echoes of that earlier period in this week’s reporting, we also felt that the level of conviction was
greater in the June 2022 articles. With uncertainty abounding, we decided to get a second opinion. To do this, we
conducted a sentiment analysis of the two WSJ articles utilizing DB'’s proprietary Al tool. While we know Al results can
be inaccurate or subject to criticism, the sentiment analysis from DB's tool matches our own perception of the conviction
level of ach article. Below is the compelling case presented by our tool

Source: Deutsche Bank’s ChatDBT
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We started with the following prompt:

“Below are two texts discussing potential interest rate changes. Summarise the tone of each and highlight any
differences that show one text to have greater conviction than the other”

Below is the output:
June 2022 article:

Tone : Urgent and decisive. The article highlights persistently high inflation as a major concern pushing the Fed towards

a larnar_than_avnantad rata hilka It amnhacizac tha nntantial naad tn daviata from nravinnie Arnidanca tn rnmhat inflatinn

In summary : The June 2022 article conveys a strong sense of urgency and conviction regarding the need for a
significant rate hike to combat inflation. The September 2024 article, while discussing the possibility of a rate cut,
presents a more balanced and less decisive outlook, reflecting the Fed's cautious approach in navigating economic
uncertainty.




1. Data analysis: information interpretation

LOOKING I‘II‘\IIWMIII 10 S&IHMEII?
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“This image humorously
comments on the typical
weather in England. It revolves
around the stereotype that
summer weather in England is
often disappointing and not
much different from the rest of
the year, typically characterised
by rain and cloudy skies.”

Source: Unattributed meme;
OpenAl’'s ChatGPT

Deutsche Bank Research | | September 2024




2. Content generation: brainstorming

Digital Assistant - Chat

I'm giving & presentation on the uses of generative Al in financial services at an event right
now with sophisticated financial investors. What practical tips can | give them about how to
use generative Al in their roles?

That's exciting! Here are some practical tips on using generative Al in financial services
that would resonate with sophisticated investors:

Focus on Efficiency and Insights, Not Replacing Humans:

+ Emphasize augmentation, not automation. Generative Al can handle tedious tasks
like data entry, report generation, and summarizing large documents, freeing up
analysts for higher-level thinking.

« Highlight its ability to uncover hidden patterns. Generative Al can analyze massive

datasets to identify trends and anomalies that humans might miss, leading to better
investment strategies.

Provide Concrete Examples:

« Portfolio Optimization: Explain how Al can analyze market data and risk tolerance to
suggest optimal asset allocations.

= Sentiment Analysis: Show how Al can analyze news articles, social media, and
earnings calls to gauge market sentiment towards specific companies or sectors.

¢ Fraud Detection: Describe how Al can learn patterns of fraudulent transactions and
flag suspicious activity in real-time.

Source: Deutsche Bank ChatDBT
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Digital Assistant - Chat

* Personalized Customer Experiences: lllustrate how Al can tailor financial advice,
product recommendations, and even marketing materials based on individual
customer data.

Address the Challenges:

= Data Security and Privacy: Acknowledge the importance of robust security measures
and ethical data handling practices when using sensitive financial information.

« Explainability and Bias: Discuss the need for transparency in Al models and
strategies to mitigate potential biases in the data.

« Regulation and Compliance: Mention the evolving regulatory landscape surrounding
Al in finance and the importance of staying informed.

End with a Call to Action:

= Encourage your audience to explore pilot projects and partnerships to test the waters
of generative Al in their specific areas of expertise.

Remember: Your audience is sophisticated, so focus on the strategic implications of
generative Al and how it can give them a competitive edge.

o & o



2. Content generation: image creation

“Ultra realistic photo of
three people diving into a
swimming pool on a hot
Sunday”
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2. Content generation: image creation

“Ultra realistic photo of
three people diving into a
swimming pool on a hot
Sunday”
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3. Practical tasks: Al assistants

M~ Copilot

The DB AART 24 - 19th Sept // Al panel event is scheduled for tomorrow, 19th September,
from 9:30 AM to 10:15 AM 1.

Here's a brief summary of what to expect:

The event will feature an Al panel discussion with various participants. The panel will include
a moderator, data providers, technology users, and experts in Al and investment signals. The
discussion will cover topics such as how financial institutions are using Al to improve their
practices, the role of Al in investment signals, and insights from IBM's Spot the Dog 2 .

If you have any specific questions or need more details, feel free to ask!
1 (& DB AART Al panel confirm... 2 [ DB AART 24 - 19th Sept //...

|D Copy @ 1 of 30 responses ~ Al-generated content may be incorrect .ﬂy (\_J)

Source: Microsoft Copilot
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3. Practical tasks: translation

v 7

translate this statement into english and briefly explain any specific

german references: "Im ersten Quartal haben wir unseren Gewinn um 10

Prozent gesteigert und so das beste Ergebnis seit 2013 erzielt. Grundlage
daflr war die disziplinierte Umsetzung unserer Strategie als Globale ...

‘ Show drafts v o)

English Translation:

"In the first quarter, we achieved a 10% increase in profit, marking our
best first-quarter result since 2013. This was driven by the disciplined
execution of our Global Hausbank strategy.” - Christian Sewing

Explanation of Specific German References:

« "Globale Hausbank": This term refers to the bank's internal business

model, in which it positions itself as a universal bank for retail and

corporate customers worldwide. It is not a cultural reference but
rather a specific business strategy. The term "Hausbank" is a German
word that literally means "house bank" and refers to a customer's
primary bank for everyday banking transactions. The "Global" prefix
indicates that the bank is not just focused on the German market but

also on serving customers around the world.

Source: Google Gemini, ChatGPT
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give me a simple example of a function that
calculates the factorial of a number in python,

then translate it into javascript

& Certainly! Here's a simple example of a function that calculates the
factorial of a number in Python, followed by its translation into

JavaScript.

Python Code:

(3 Copy code

n * factorial(n-1)

3 Copy code




Spotlight: Nascent uses for Al in financial services

1. Data analysis Q 2. Content generation M 3. Customer service, @
support
Front office Investment analysis, Tailored research, Automated/augmented
research communications, investor support

relations, sales notes

Operations Process optimisation Coding support Data retrieval

Risk management Anomaly detection Compliance reporting Monitoring

> Risks > Explainability > Bias » Misinterpretation
» Hallucinations > |P ownership » Over-reliance
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Spotlight: Specific uses for Al in financial services: pros and cons

Predictive Al

Generative Al

Deutsche Bank Research |

1. Data analysis Q

Market prediction
*  Pros: Analysing invisible trends
«  Cons: Uncertain; flash crashes

Credit scoring
* Pros: Able to assess big data
» Cons: Potential bias in training

Fraud detection
*  Pros: Real-time monitoring
» Cons: False positives

Financial modelling

* Pros: Realistic scenarios inc from
unstructured data

* Cons: Not suited for black swans

Portfolio optimisation
* Pros: Tailored strategies
 Cons: Too complex to interpret

| September 2024

2. Content generation

N/a

s

Sales process automation

Pros: Chats into priceable tickets
Cons: Human required to check

Automated report generation

Pros: Time-saving summaries
Cons: Lacks nuanced understanding:
errors

3. Customer service, support @

Customer retention

*  Pros: Predicts churn, suggests retention
strategies

« Cons: Overreliance overlooks individual
customer issues

Chatbots/virtual assistants

*  Pros: 24/7 support, esp routine enquiries

* Cons: Complex cases need human
judgment




Highlights of Deutsche Bank’'s generative Al programme

Initial focus for Al-enabled productivity drivers Al shared services

Inbound . . _ . Al on docs (dbTextract) Turning documents into accurate data
Reading and interpreting emails,
content
chat, docs etc . . :
management AgentBot Generative conversations with customers
Anomaly and Gathering data and doing anomaly
pattern and pattern detection, false alert 4 Entity resolution Removal of false positive alerts
detection remediation §
Q
()]
-]
Al based prioritisation, K
Queue S . o . . . _ .
optimisation, recommendation - Intelligent email Turning emails into case files
management :
from email to case
- Digital assistant (ChatDBT Augmenting tasks of junior analysts
Content Search, summarising and g ( ) J d J Y
s interpreting content, eg policies Microsoft 365 Copilot General productivity tool
Generation of content . . . : :
Al-assisted engineering Code assistant to generate test scripts etc
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Toward a more perfect union

“A handshake of a human and robot hand”

Image by DALL-E 3
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Recent relevant research

DB Research Al microsite: www.dbresearch.com/ai : sign up for our “Latest in Al” weekly newsletter

Latest in Al: Five clues to the future of Al in recent headlines (Sept 11, 2024)

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

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

The Al outlook for 2024 (Jan 16, 2024)

Al of the storm: the companies turning Al into reality (Oct 30, 2023)

Al update: Six key themes you missed while you were at the beach (Sept 14, 2023)

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

Webinar Replay: Six ways you can use ChatGPT right now: live demo (June 22, 2023)

Al in action: where is the smart money going? (May 25, 2023)

Can Al save high-labour firms? (May 24, 2023)

Generative Al and ChatGPT 101 (May 23, 2023)

Generative Al represents a turning point for humanity — for better and for worse (May 22, 2023)
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http://www.dbresearch.com/ai
https://research.db.com/research/Article?rid=7c347864_6e9f_11ef_b52a_b26f47cd19fc_604&kid=RP0001&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=4e4c7b05-bfa1-471e-9c36-9a08ddea2287-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=75f622cb-dde7-4c84-863e-0570a86b93cd-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=482e8e97-6ce2-4905-a9e9-e32cb4882517-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=0be55d79_78e8_42c7_9747_fd725c4f8ce9_604&kid=RP0001&wt_cc1=IND-1214-7649
https://research.db.com/research/Article?rid=98926deb-1482-4737-bda1-7aa613a4aa28-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=34f00c76-a11e-4832-aa8a-a15f8d71b908-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=8f78a65a-3fed-4c26-98f8-865607d525a5-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=413dfbf8-2acb-44b2-928d-abed527258e6-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=0d6c4183-09c2-4725-b6d0-752594ab5dfd-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=7a23efd9-182d-4857-8293-1f0ec75dbec7-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526
https://research.db.com/research/Article?rid=1e321936-bc09-4b92-af0c-ba4957e4da5f-604&kid=RP0001&documentType=R&wt_cc1=IND-12868-3526

It's not you, it's me: rethinking how we use technology

Data
analysis

Content
generation

Practical
tasks
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1. Brainstorming 2L
Give me ideas for raising investment capital with VC companies...
Identify 10 ways a finance company can use Al to... and give me a
SWOT analysis

Teach me basic calculus with analogies and a quiz...

Top tip: Have a conversation, give as much context as possible and

follow up (eg: “What did I/you miss?”)

Act as a financial analyst: write a report on the market opportunities
from Al... Help me rewrite this in the style of... Add examples...
You are a customer service rep. Write an apology for [X]...

Write a business plan and slogan for...

Top tip: Specify goals: act as a “Role”, addressing an “Audience”, in
a “Format”... and change creativity by adding “temperature: [x]” in a
range from O (conversative) to 1 (most creative)

5. Multimodal tasks &l}
Turn this into a five-slide presentation...

Write code to convert a video file into a smaller format... Debug this
snippet...

Write a song on a fund manager, including guitar chords... Create
an Impressionist painting of a robot...

Top tip: Specify steps: use chained prompting for complex tasks, ie

give me the outline to... Now write three bullets for each of the
subsections

3. Writing content

| September 2024

2. Data processing |:||:||:|EI

Take this data [paste] and put it into a table with columns [a], [b], [c]
Act as a financial analyst and identify six themes from this chart...
Return on [x] is calculated as [y/z]. Calculate it for each of the years
shown...
Top tip: Give sample answers in your question (“few-shot
prompting”) ***Double-check calculations***

P
Give me a 500-word executive summary of this financial
statement...
Turn this academic report into a conversational 250-word press
release...
Give me 10 potential 280-character tweets based on this article...
Top tip: Challenge the chatbot to be better: “use less jargon”, “be

"o

now focus more on [x, y, z]”, “in the first person...”

@

6. Personal assistant m

Give me a summary of this document [LINK]

[X] is available [when]; [Y] can't meet [when]; set a meeting and
compose a note

Write a five-day itinerary in table format for a 30-year-old vegan
visiting Berlin... | have this [list]: give me a healthy recipe...
Translate this into Chinese, Hungarian, etc... Write a humorous
poem to welcome my wedding guests...

Top tip: Use GPTs to read links, book restaurants, get travel info,
order groceries etc

4. Summarising information

"ou

more concise”,




Appendix 1
Important Disclosures
*Other Information Available upon Request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local
exchanges via Reuters, Bloomberg and other vendors . Other information is sourced from Deutsche Bank, subject companies,
and other sources. For further information regarding disclosures relevant to Deutsche Bank Research, please visit our global
disclosure look-up page on our website at https://research.db.com/Research/Disclosures/FICCDisclosures. Aside from within this
report, important risk and conflict disclosures can also be found at https://research.db.com/Research/Disclosures/Disclaimer.
Investors are strongly encouraged to review this information before investing.

Analyst Certification

The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition, the undersigned lead analyst(s)
has not and will not receive any compensation for providing a specific recommendation or view in this report. Adrian Cox
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https://research.db.com/Research/Disclosures/FICCDisclosures
https://research.db.com/Research/Disclosures/Disclaimer

Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively "Deutsche Bank"). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.

Effective 13 October 2023, Deutsche Bank AG acquired Numis Corporation Plc and its subsidiaries (the “Numis Group”). Numis 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 is included 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 report in deciding to trade as principal. It may also engage in transactions, for its own account or with customers, in @ 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 ideas on the Research Website (https://research.db.com/Research/), and can be found on the general coverage list and also on the covered company’s page. A Catalyst Call idea 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 ideas, 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 or amend 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 instrument is denominated in a currency other than an investor'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.

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.
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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 important in 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 incur risks 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 a recommendation of, or express an opinion on, any product or service or any trading strategy.

The information presented is general in nature and is not directed to retirement accounts or any specific person or account type, and is therefore provided to You on the express basis that it is not advice, and You may not rely upon it in
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 is not the case, or if You are an IRA or other retail investor receiving this directly
from us, we ask that you inform us immediately.

In July 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, a member 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 Frankfurt am
Main. 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 report is also distributed by
Numis Europe Limited ("NEL"), to EEA clients as third-party research. NEL is an investment 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.
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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 a research 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 1 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, 1t is 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. With regard to information on associates, please refer to the
“Shareholdings” section in the Annual Report at: https://www.db.com/ir/en/annual-reports.htm

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). 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 |l 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 changes in market and/or economic 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 this report is issued or promulgated by Deutsche Bank in Singapore to a person who is 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 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.
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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 at 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 Act and New Zealand Financial Advisors Act, respectively. Please refer to Australian specific research
disclosures and related information at https://www.dbresearch.com/PROD/RPS EN-PROD/PROD0000000000521304.xhtml . Where research refers to 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 this report, the primary analyst or an individual who assisted in the
preparation of this report has likely been in contact with the company that is 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 on trading 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 that a client would have paid or actually 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.

It should be noted that the decision to incorporate 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.
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This material is educational and thought leadership in nature and intended for the in-person Advisory Council hosted by
Deutsche Bank Wealth Management. This is not material marketing any Deutsche Bank products or services and is not
investment or financial advice.

“Deutsche Bank” means Deutsche Bank AG and its affiliated companies. Deutsche Bank Wealth Management refers to
the wealth management activities for high-net-worth clients around the world conducted by Deutsche Bank AG or its
subsidiaries. Brokerage services are offered through Deutsche Bank Securities Inc., a broker-dealer and registered
investment adviser, which conducts investment banking and securities activities in the United States. Deutsche Bank
Securities Inc. is a member of FINRA, NYSE and SIPC. Lending and banking services are offered through Deutsche Bank
Trust Company Americas, member FDIC, and other members of the Deutsche Bank Group.

© 2024 Deutsche Bank AG. All rights reserved. 052798 092324
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