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Digitization and the Racial Gap

The exponential growth of the digital economy is going to leave large chunks of
minorities with little or no access to jobs. We conduct a bottom up societal study
and it shows that 76% of Blacks and 62% of Hispanics could get shut out or be
under-prepared for 86% of jobs in the US by 2045. If this digital racial gap is not
addressed, in one generation alone, digitization could render the country’s
minorities into an unemployment abyss.

Minorities & Tech Connectivity
We went into the study expecting a gap, but the data is far more glaring. Due to the
structural and infrastructural inequities, Blacks and Hispanics are 10 years behind
Whites in levels of broadband access and almost 4 times more Blacks have poor
Tech connectivity than Whites.

Is Data privacy the Seminal Tech question of our time?
Contrary to the national conversation on Privacy and Big Tech, just over 1 out of 20
Blacks feel privacy is a primary concern as it relates to Tech.

November Elections & the Shift from China to Big Tech

We believe that regardless of who wins in November, national scrutiny is going to
turn away from China and onto Big Tech & Digital Inequality. Only 1in 3 Americans
now hold a positive view of Big Tech. The window for Big Tech is rapidly closing.

What should Big Tech Do?

Can Big Tech given its windfall of recent success post Covid, pre-emptively step in
and help reduce the digital gap? With a cost of $15 Billion over the next five years,
Big Tech could start to make an impact on the racial digital divide. That is less than
1% of the $2 Trillion increase in Big Tech 5’s market cap during Covid. We believe
such an initiative could create a decisive precedence, dramatically increase
goodwill, and position Big Tech as part of the solution instead of being increasingly
seen as part of the problem. In essence, this could reduce or mitigate the potential
costs of ongoing and upcoming scrutiny of these companies.
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Digitization and the Racial Gap

We conduct a bottom up societal study speaking with Technology managements,
HBCU professors, policy makers, minority business owners and several
representatives of minority and BIPOC leadership.

We ran a Monte Carlo and job web-scrape data based study on digitization of the
workforce and its impact on minorities with the passage of time.

It shows that 76% of Blacks and 62% of Hispanics could get shut out or be under-
prepared for 86% of jobs inthe US by 2045. If this digital racial gap is notaddressed,
in one generation alone, digitization could render the country’s minorities into an
unemployment abyss.

The current inequity in positions of influence when intersected with mass
unemployment among minorities in one generation will have many spill-over
effects. Asset price volatility is a powerful energy, and when it is suppressed in
markets due to central bank liquidity or buybacks, it needs to find a home, and that
can be outside the market in society, especially a very inequitable society. That
vicious loop can then turn back into asset prices.

Figure 1: Employment Skill Gap for Blacks
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Figure 2: Employment Skill Gap for Hispanics
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Bootstrap Modeling Methodology

We project the diffusion of demand for digital skills in the US workforce utilizing a
bootstrap Monte Cardo simulation study, BLS skill statistica. labor tumowver statistica
and demand for digital skills to arrive at our estimates and calibrate our models.

We estimate that at present close to 69% of new jobs require mid to high level digital
skills whereas close to 61% of current joba require mid or high level digital skills.

The two key ingredients to understanding diffusion of skills in the workforce are labor
turnover and demand for digital skills.

We model diffusion as: % low digital skill workforce next year = (1-labor tumowver)¥(%
low digital skill workforce this year) +turnover *(% demand for low digital skill workers
this year).

The demand for lowdigital skill workers in the economy is modeled as a diffusion with
iid log normal shocks. The distribution is calibrated from labor tumowver and other data
about evolution of percentag e of the workforce requinng minimal digital skills.

In our simulations, we bootstrap the labor market turnover statistics using BLS
employee tenure survey and labor tumowver data. The two shocks combined yield the
diffusion of overall workforce employed in low digital skill jobs.

The simulations are run for a period of 25 years and 90% confidence bands are
presented. Based on our estimates, close to 86% (up from current G1%) of the
workforce would be employed in jobs requiring non trivial digital skills. Demand for
workers with low level digital skills would also decline to about 12% (from current
estimated 31%).

High-Lewvel skilla: Coding, Higher order Math, Specialized STEM education, Masters
Degree or Higher

Mid-Lewvel akilla: Productivity software, CRM specialized software, occupation specific
technology and software skills (Healthcare, Engineering. Digital Media, Social Media.
Energy etc)

Lowv lewvel skills: Email, smartphone apps. online communication, no digital skills.

The Racial Gap in Tech Connectivity

We wentinto the study expecting a gap, butthe data has been far more glaring. Due
to the structural and infrastructural inequities, Blacks and Hispanics are 10 years
behind Whites in levels of broadband access. In the era of Tech innovation, a year
can be alifetime. The impact of being 10 years behind is a staggering manifestation
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of multiple aspects of economic and societal development. We coordinated with
DbDIG to conduct surveys and they show close to 4 times more Blacks have poor
Tech connectivity than Whites.

Following charts show the gap in Tech runs wide among racial lines. The inequity
permeates quality of internet access, ownership of Tech gadgets hardware and
basiclevels of broadband access. Minorities, especially Blacks and Hispanics seem
to be playing catchup year after year.

Figure 3: Quality of Internet Access versus Quality of Broadband by Race in US
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Figure 4: Personal Computer Ownership in US
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Figure 5: Broadband penetration among US households by Race
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Covid put the Mirror to the Digital Reality

Theracial digital gap was given areality test by the onset of Covid. Geolocation data
across major cities confirms the striking disparity we see in our anecdotal and
quantitative studies. Using machine learning and analyzing hourly cellphone
mobility & activity in coordination with DbDIG, we examined the movements in
majority Black areas versus majority \White areas across the 3 major cities in the
country — New York, Los Angeles and Chicago. These cities have large diverse
populations and neighborhoods and we believe should serve as good proxies on the
movement of the varying populace groups in the country. We focused on the
months before Covid and peak Covid.

Across all 3 cities, we see significantly higher mobility during peak Covid
lockdowns in Black neighborhoods than in White neighborhoods. The average of
the three is a breathtaking figure for the month of April, the peak of Covid
lockdowns. Blacks had to venture out of their homes 135% more than Whites
compared to pre Covid levels, during the riskiest of times across the cities. We
believe thisisanaccurate representation of the state of theracial digital divide in the
country. Clearly, pooraccess to Tech connectivity & work-from-home jobsrendered
minorities with few choices but to venture out of home to make a living, even with
peril to their lives.

Deutsche Bank Securities Inc.

Page 5



2 September 2020
Thematic Research

Figure 6: Mobility levels of Blacks vs Whites in April 2020 (vs. Pre Covid)
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A Big Tech Consensus Narrative Not So?

Meanwhile, the national conversation on privacy as it relates to Tech and the global
focus with GDPR and CCPA remain front and center. The recent Tik Tok ban due to
espionage fears resonates the privacy concerns in the country. Contrast that to just
over 1 out of 20 Blacks citing privacy as their primary concern when it relates to Tech
and one wonders if one is living in two different countries.

Clearly, there is complete disconnect with the policy makers understanding of
minority community issues and what is largely discussed in the national discourse
when it comes to Big Tech. Our understanding of this glaring inconsistency is that
it's not that privacy is not important for Blacks and minorities. But, if one is
concerned about basic Tech connectivity, access to Tech training, ability to muster
Tech skills and other several structural and infrastructural inequities for survival,
then the issue of privacy becomes a luxury. In the pecking order of what is
important, the ability to have better connectivity and Tech skills rank much higher
for Blacks and minorities than issues such as privacy and seemingly other priorities
of Big Tech.

Meanwhile, study after study shows thataccessto Tech connectivity and Tech skills
improve one’s earnings and net worth significantly. Our quantitative studies and
surveys show a clear relationship between Tech Expertise and Higher Training with
an increase in income levels across all races, with minorities seeing the biggest
jump.

Can the Racial Digital Gap be Addressed?

So now we have identified the problem, seen a possible solution, why is then so
difficult to solve it? The most important aspect of fixing the digital racial divide
would be to address it in a bottom-up, holistic and ecosystem based approach.
Address the inequity at the roots, so the 10 years Technology connectivity race gap
one see nationally is mitigated earlier in the journey of life. Aimost every professor
we spoke to cited the digital divide during childhood as the cause of so many
societal imbalances in today’s digital age.
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The inequity is spread across three spheres - access to Tech, Tech Training and
Hardware. A simple 5-year program that seeks to reduce the gapsinthe three areas
targeting the underprivileged households among the Black and Hispanic
communities would cost approximately $15BN.

Racial Digital Gap Initiative

We look st Black and Hispanic houssholds with an annual income of <330K, or about 10
million households as the target group for this program. More than half the households
do not have a fixed broadband connection. Afford ability is a major constraint and while
there are ongoing Federal programs that prowvid e a subsidy on telecom senices, they hawve
not gained momentum due to various factors including lack of awareness, affordability,
inherent bureaucracy and lack of mentorship.

The first part of the program would be to offer broadband connections to these currently
unconnected households. Major broadband service providers currently offer a basic
broadband plan for underprivileged households $10-520/month (plus taxes). That would
entail an annual cost of $1BN or 35BN over the duration of the program.

A similar proportion of households do not own a computer. The second part of the
program would be to prowvide a basic computerto thease households. We estimate that the
program supply & computer with basic specifications for a cost of around $150. one-time
cost of $1BN.

The provision of connectivity and hardware for these households would go some way in
bridging the gap. Howewer, the most consequential part of the program would be the
third part - a one year tech training module targeting middle and high school students
from all Black and Hispanic households with annual income below $30K. The training
module could start to provide a foundation to tech skills, covering range of topics from
basic computer literacy to profeasional computer applications to coding skills.

Cwer the 5 year duration of the program, one would expect to cover nearly & million
students. Given the scale ofthe program - one would expect more than a million students
undertaking the training annually - the mode of training would be online with active
teaching and mentorship from qualified tutors. For adults, the program would provide a
large repository of online self-leaming resources with guidance on skillsets relevant to
their career. We estimate the cost of training program to be around $9BN and model
annual administrative costs of unning the program at around $50M . The three parts would
come to a cost of $15 Billion spread over five years.

Suchaninitiative would be by no means be exhaustive or help reduce so many other
structural issues that hinder societal equity. But given Technology’s role in current
day growth dynamics, an early startin Techto communities thatare 10 years behind
in connectivity could cascade into many other growth propellants of economic
development. There are many programs that currently exist in principle which aim
to address the digital racial divide, but one thatis sustained, committed and backed
by cash rich companies is still conspicuous by its absence.

So why should Big Tech help?

The common wisdom for a powerful industry with a windfall of success is to fund
super PACS and individually lobby lawmakers to shape public policy. That is the K
street way. The Net Present Value of that strategy seems to be higher than other
lobbying methods, or so is conventional wisdom?

We believe that regardless of who wins the elections in November, scrutiny is going
to turn away from China and onto Big Tech & Digital Inequality, especially Digital
Racial inequality. Our study shows that only 1 in 3 Americans now hold a positive
view of Big Tech. If one contrasts this to Americans anger towards China, our report
in July (The $3.5 Trillion Tech Cold War Fallout).showed 41% of Americans stating
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they won’t Buy Made In China products.

The striking disparity Covid has showed between the haves and have nots and how
that intersected the racial disparities of the country has given many a look on how
digitization may impact society in the future. As we emerge out of Covid, the shift
in the national sentiment on Big Tech is occurring faster than current market
expectations and it seems to span party lines and political affiliations. Itis only a
matter of time that the political winds will accelerate and different steps of Anti-
trustenforcement, Platform Utilities designation, Digital Tax, Annual Revenues Tax,
ESG multiple compression and other fines may be coming Big Tech’s way. The
window for Big Tech is closing rapidly.

We believe Big Tech can do it differently to what previous industries have done at
such a juncture of their growth cycle. It can step in and make a sustained effort to
reduce the digital racial gap and by doing so, create a decisive precedence,
dramatically increase goodwill, and position itself as part of the solution instead of
being increasingly seen as part of the problem.

Figure 7: How much is $15 Billion to Big Tech
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The $15 Billion initiative we envision is under 1% of the increase in the $2 Trillion
market cap the Big Tech 5 have had since Covid. What we envision is by no means
a Robin Hood measure, but rather a nuanced approach that we believe weighs the
risk-reward of such an initiative. In recent months, we have seen an upsurge in Big
Tech individual commentary toward the racial gap but have not seen a cohesive
effort, akin to their solidarity in the joint panel before the Hill hearings.

There are no guarantees in life or investing, but for Big Tech to come together and
find a solution or a small step in the direction of the solution to one of the most
egregious divides in our society could change the national discourse on these

companies. And that would only boost their long term prospects and returns.
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Important Disclosures

*QOther 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 . Otherinformation is sourced from Deutsche Bank, subject companies,
and other sources. For disclosures pertaining to recommendations or estimates made on securities other than the primary
subject of this research, please see the most recently published company report or visit our global disclosure look-up page on
our website at https://research.db.com/Research/Disclosures/CompanySearch. Aside from within this report, important risk
and conflict disclosures can also be found at https://research.db.com/Research/Topics/Equities?topicld=RB0002. 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. Apjit Walia.
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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.

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 totrade 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.

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
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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 http://www.optionsclearing.com/
about/publications/character-risks.isp. 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 orrecommendation whatsoever as to any strategies, products orany 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 notadvice, 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.

During the period November 2018 to March 2020 Deutsche Bank may have shown incomplete information regarding
Disclosure 1 in some parts of the equity research and debt research coverage. If you require any further information please
contact DVS.Support@db.com.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.

Germany: 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.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. 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.
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Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations. Deutsche
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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/oreconomictrends, and/or fluctuationsin 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. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these 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.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may undertake only the financial services activities that fall within
the scope of its existing CMA license. Its principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O.
Box 301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.

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
andrelated information at https://australia.db.com/australia/content/research-information.html 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,
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the primary analyst or an individual who assisted in the preparation of this report has likely been in contact with the company
thatisthe subject of this research for confirmation/clarification of data, facts, statements, permissionto 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 Managementand
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 representationis made thatany 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.
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