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How cases have developed globally

Global cases rose 2.4 per cent to over 3.5m over the last 24 hours. Fatalities
rose by 1.8 per cent to over 248,000. Both are slowing even if the
decelerationis steady ratherthan spectacular. The five-day average growth
of new cases globally is 2.7, compared with 3.0 per cent two weeks ago,
while the five-day average rise infatalitiesis 2.7 per cent, compared with the
daily rise 14 days ago of 3.1 per cent.

With the recent rise in fatalities, covid-19 has moved from 24th to 23rd in
the list of worst pandemics in history as measured by fatalities as a
percentage of the global population (24 in total over the last 2000 years). We
have included the chart of the fatality rate of each in the PDF of this note and
DBclientscanclick here (link) to see the original publication. Massive global
mitigation is expected to keep covid-19 at the very lower end of our table.
As we showed in the note, an unmitigated global strategy could have put it
as high as 13th. For covid-19 toreach 22nd, passing Yellow Fever in the late
1800s, the global death toll would have to pass 626,100.

In terms of regional cases, four out of the top ten most infected countries
saw cases grow by less than one per cent over the last day. Meanwhile, five
countries of the top ten are under two per cent on average. Shutdowns are
going to start being lifted in many of these countries this week and next, so
it will be interesting to gauge how case numbers respond, particularly as
testing is set to increase.

On the topic of testing, the UK reached its goal of testing 100,000 patients
a day by the end of April, with over 225,000 tests achieved over the first two
days of May even if a setback yesterday saw it at 76,500. Could this be
another weekend issue? We'll see over the next few days. The country has
been testing roughly 15,000 people per 1,000,000 of the population daily
over the past three days. If sustained this would be more than Italy and the
US, which had been leading the world.

The UK saw cases rise by 1.7 per cent over the last day, the lowest rate
during the outbreak. We should note that prior weekends have shown some
variable figures so we will have to see what theresultis ofincreased testing.
A good sign forthe country was that the reported new 241 virus deaths was
the lowest since late March, rising 0.8 per cent - also a low - bringing the
total to 28,446. The weekend impact likely lowered this number but it s still
down on prior weekends.

Similarly, New York had the fewest deaths in a day (280) and the lowest
percentage increase in deaths (1.1 per cent) since 30 March. Meanwhile,
cases in one of the most heavily affected regions of the world rose 1.4 per
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centto 323,883. This isin-line with the seven-day range and down from 2.0
per cent 14 days ago.

More broadly the US as a whole saw cases grow by 2.2 percenttoover 1.15
million, just below the 5 day average of 2.7 per cent. Fatalities in the country
rose by 3.3 per cent, a little higher than the five-day average of 3.0 per cent.

German cases rose by 0.4 per cent, the slowest daily rise yet. Meanwhile
fatalities in the country rose by 0.8 per cent, the first daily rise of less than
1.0 per cent.

Russia and Brazil continue to be areas of concern as two heavily affected
areas are still seeing relatively high case growth. Russia added over 10,000
cases over the last 24 hours — the most in a single day yet — increasing for
a fifth day in a row. Total confirmed cases in Russia rose 8.6 per cent to
134,687, the biggest one day percentage rise in the last week. Nearly half
of the new cases are asymptomatic, according to Moscow. The capital now
accounts for nearly 56 per cent of new infections.

Brazil saw a 4.9 per cent increase to over 100,000 confirmed cases, while
thisis slowerthan the 5 day average of 6.9 per cent, the trend for the country
is still flat to rising when compared with case growth 14 days ago. Fatalities
in the country rose 4.3 per cent, the lowest levels since the start of the
country’s outbreak.

Singapore is another region of the world that has seen an uptick in virus
activity in recent weeks. The country confirmed 657 new virus cases over
the last day. The 3.7 per cent increase is below the five-day average of 4.0
per cent. The country announced that the vast majority of cases are foreign
workers living in dormitories. Fatalities seen in the city-state remain very
contained with only 18 confirmed deaths.

Italy, the second most affected country in the world, has seen cases grow
by less than one per cent on average during the last week. Over the last 24
hours, Spain saw 164 new fatalities, bringing total deaths to 25,264, a 0.7
per cent increase. This is the lowest the country has seen in the recovery.
Spanish cases grew by 0.6 per cent, the lowest yet, to just over 247,000.

Italy had 174 new coronavirus deaths over the last 24 hours (0.6 per cent),
which is the lowest toll since 168 on the day that the lockdown started on
March 10. Casesin Italy have also slowed in a similar way, witha 0.7 percent
rise in cases over the last day, also the lowest since the start of the
lockdown.
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Figure 1: Change in coronavirus cases over the last five days across major affected areas of the world

Last 5 Days Daily Rate of Change
Country/Territory Confirmed Cases/1.M ’ 5 . ChF;ar::eoL Total Testing Tests/ 1.M
Cases Population T1 T-2 T3 T-4 T5 Population
days ago

United States 1,157,945 3,498 2.2% 2.7% 3.2% 3.0% 2.6% 3.7% 7,196,740 21,742

New York 323,883 16,660 1.5% 1.3% 1.4% 1.5% 1.6% 2.0% 900,636 46,328
Spain 247,122 5,285 0.6% 1.1% 1.3% 1.2% 21% 0.8%
[taly 210,717 3,485 0.7% 0.9% 1.0% 0.9% 1.0% 1.3% 2,153,772 35,622
United Kingdom 186,599 2,750 1.7% 2.7% 4.3% 2.9% 2.5% 3.9% 1,206,405 17,776
France 168,693 2,584 0.2% 0.6% 0.1% 0.4% 1.0% 1.6% 1,100,228 16,856
Germany 165,664 1,977 0.4% 0.5% 0.7% 0.9% 1.0% 0.9% 2,547,052 30,400
Russia 134,687 923 8.6% 8.4% 7.4% 7.1% 6.2% 10.0%
Turkey 126,045 1,499 1.3% 1.6% 1.8% 2.2% 2.6% 5.4% 1,135,367 13,498
Brazil 101,826 480 4.9% 5.3% 9.8% 5.8% 8.9% 5.4% 339,552 1,600
Iran 97,424 1,160 1.0% 0.8% 1.1% 1.0% 1.2% 1.6%
China 82,880 58 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Belgium 49,906 4,311 0.8% 1.0% 1.1% 1.4% 1.1% 3.9% 423,971 36,622
India 42,505 31 7.1% 6.6% 10.9% 1.7% 5.5% 5.2% 1,046,450 758
Netherlands 40,571 2,362 0.3% 1.1% 1.2% 1.3% 1.0% 2.3% 225,899 13,149
Switzerland 29,905 3,455 0.3% 0.4% 0.4% 0.6% 0.5% 0.7% 280,220 32,378
Sweden 22,317 2,210 1.1% 2.6% 2.0% 3.9% 3.5% 2.7% 119,500 11,833
Mexico 23,471 182 6.3% 6.5% 16.5% 6.3% 7.9% 6.2% 93,791 727
Singapore 18,205 3,228 3.7% 2.6% 5.8% 3.4% 4.6% 21.6% 143,919 25,5622
Japan 14,877 118 2.1% 1.9% 2.4% 0.5% 1.2% 3.1% 183,251 1,449
South Korea 10,801 211 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 630,973 12,307
Worldwide 3,566,004 459 2.4% 2.5% 2.9% 3.5% 2.4% 3.0%

Source : Deutsche Bank, WHO, CDC, ECDC, JHU
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Figure 2: Change in coronavirus fatalities over the last five days across major affected areas of the world

Country/Territory Confirmed Deaths/.1 M Last & Days Dally Rate of Change Rate of Change
Deaths Population T-1 T-2 T-3 T-4 T-5 14 days ago

United States 68,598 207 3.3% 2.2% 3.6% 1.6% 4.1% 4.8%

New York 24,648 1,268 1.1% 1.4% 1.1% 1.3% 1.4% 3.4%
Spain 25,264 540 0.7% 1.1% 1.1% 1.1% 1.9% 2.0%
[taly 28,884 478 0.6% 1.7% 1.0% 1.0% 1.2% 1.9%
United Kingdom 28,446 419 0.9% 2.3% 3.0% 2.6% 2.2% 2.8%
France 24,895 381 0.5% 0.5% 1.0% 1.2% 1.8% 2.8%
Germany 6,866 82 0.8% 1.1% 2.6% 1.5% 2.4% 4.7%
Russia 1,280 9 4.7% 4.5% 8.9% 10.4% 12.1% 12.2%
Turkey 3,397 40.4 1.8% 2.4% 57% 0.0% 3.0% 6.1%
Brazil 7,051 33 4.3% 5.4% 8.7% 7.0% 8.5% 5.1%
Iran 6,203 73.9 0.8% 1.1% 1.0% 1.2% 1.4% 1.8%
China 4,638 3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Belgium 7,844 678 1.0% 0.8% 1.4% 1.2% 2.3% 2.6%
India 1,391 1 5.1% 8.2% 13.3% 0.0% 7.0% 5.9%
Netherlands 5,056 294 1.1% 1.9% 2.0% 2.1% 3.2% 1.8%
Switzerland 1,762 203.6 0.0% 0.5% 1.0% 1.2% 1.0% 2.6%
Sweden 2,679 265 0.4% 0.6% 2.6% 5.0% 4.5% 2.6%
Mexico 2,154 17 4.5% 4.5% 13.9% 0.0% 10.4% 3.8%
Singapore 18 3.2 5.9% 6.3% 14.3% 0.0% 0.0% 0.0%
Japan 487 3.9 2.7% 4.2% 7.1% 2.9% 4.8% 11.4%
South Korea 252 4.9 0.8% 0.0% 1.2% 0.4% 0.0% 0.4%
Worldwide 248,282 32 1.8% 2.1% 2.3% 2.6% 4.8% 3.1%

Source : Deutsche Bank, WHO, CDC, ECDC, JHU

Exit Strategy

= Ireland: Prime Minister Varadkar said that the economy will start reopening
on 18 May in a five phase plan. Construction and other outdoor work will
begin first in roughly three weeks, with rolling reopenings thereafter.
Schools and colleges are likely to open by September and October.

= Governor Newsom of California announced he will outline a plan to reopen
the statein phases as soon as next week. The state would be thefifth-largest
stand-alone economy in the world.

= UK:The Telegraph newspaper reported that English primary schools could
reopen as soon as 1 June.

= South Korea: The Prime minister said on Sunday that the country would
further relax social distancing measures on 6 May.

= Israel: The Ministry of Finance outlined the re-opening of Israel’s economy
over the weekend that would ease restrictions on malls and universities as
soon as this week. The schedule would speed up the country’s exit from
nearly eight weeks of shutdowns.

Medical Updates

= The US FDA has now approved Gilead Science’s experimental antiviral
drug, remdesivir, for emergency use in hospitalised patients. American
patients could receive the drug as soon as this week, after Gilead works with

Page 4 Deutsche Bank AG/London



4 May 2020
Corona Crisis Daily

the governmentto determine which cities are mostvulnerable and need the
medicine. Chief executive O'Day indicated that the government has not
mandated thatthe US be given priority over foreign marketsinreceiving the
medicine.

Roche said its antibody test has received emergency use authorisation
from the FDA

As the European Commission prepares to hold an online donor conference
in a bid to raise €7.5bn to fund research on a coronavirus vaccine and
treatment, President Von der Leyen said "We know we can only defeat the
virus with a vaccine...We need global cooperation, and the pledging
conference is on filling the funding gap."

Major virus updates over the weekend

US: Secretary of State Pompeo said in an ABC interview that “there is a
significantamount of evidence that this came from a laboratory in Wuhan”.

Japan: Prime Minister Abe is expected to extend the national state of
emergency until 31 May.

France: Health Minister Veran said that lockdowns could be extended if
virus circulation has not dropped further by 11 May.

France: the government announced on Saturday the extension of the state
of health emergency until 24 July. The bill, which contains seven articles,
makes compulsory a fortnight isolation for people arriving on national
territory.

The app that France is developing to trace potentially infected individuals,
known as StopCovid, could be ready by the end of this month. That is after
France is currently scheduled to lift the first phase of restrictions (11 May).

Saudi Arabia: Finance minister Mohammed Al-Jadaan warned that there
will be deep cuts to government spending, and that the country needs to
“take very tough and strong measures, and they might be painful, but
they’'re necessary.”

Philippines: Commercial overseas flights out of the country have been
suspended from Sunday until May 9. Cargo and maintenance flights are
permitted to continue.

Company Updates

ExxonMobil reported a first-quarter loss of $610m, down from their $2.4bn
profit reported in the same quarter a year earlier.

Ryanair said that it will cut up to 3,000 jobs, and that the recovery of
passenger demand and pricing back to 2019 levels would take at least two
years.

Delta, American Airlines, and United Airlines will require all fliers to wear
face masks starting this month.

Reports indicate Amazon has told staff who are able to perform their jobs
from home that they can continue to do so until at least 2 October.

Berkshire Hathaway reported a $49.7bn loss in the first quarter.

From today, Eurostar passengers will be required to wear a face mask or
face covering.

Economic Data Highlights

Deutsche Bank AG/London
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US: The ISM manufacturing index fell to 41.5 in April, down from 49.1 in
March and its lowest level since April 2009. The employment index fell to
27.5, its lowest level since June 1949.

UK: Net consumer credit fell by £3.8bn in March, the first monthly decline
since October 2012. Meanwhile the number of mortgage approvals in
March fell to its lowest level since March 2013.

South Korea’'s manufacturing PMI fell to 41.6, the lowest point since the
financial crisis.

Fiscal and Monetary Updates

Page 6

The ECB published a range of alternative scenarios of the likely economic
impact of the pandemic. These would see a fallin real GDP for the Euro Area
in20200f5,8,and 12 percentunderthe mild, medium and severe scenarios
respectively.

The ECB’s chief economist Philip Lane said that under the “severe”
scenario modelled by the ECB — entailing a 12 per cent decline in eurozone
GDP this year — the economy would not still return to its level at the end of
last year before 2023.

EU: Last week, the commission had approved €1.9tn of state aid measures,
via 95 decisions, covering 26 member states plus the UK. Germany has
accounted for half of state aid approved by the European Commission.

Deutsche Bank AG/London
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Figure 3: Covid-19 has moved from 24th to 23rd in the worst pandemics in history in terms of fatalities as a percentage of
the global population

Estimated Death Toll of Pandemic as a Percentage of Global Population

COVID-19 (2019-Present) 0.0032%
Swine Flu (2009-2010) 0.0029%
HIV/AIDS (1981-present) @ 0.565%
Hong Kong Flu (1968-1970) | 0.027%
Asian Flu (1957-1958) 0.070%
Spanish Flu (1918-1919) mm ?.73%
Encephalitis Lethargica (1915-1926) | 0.083%
Russain/Global Flu (1889-1890) 0.064%
Yellow Fever (US) (Late 1800s) | 0.008%
Third Plague (China and India) (1885) M 0.792%
Cholera Pandemics 1-6 (1817-1923) 0.063%
Persian Plague (1772) § 0.260%
Russian Plague (1770-1772) 0.013%
Great Plaque of Marseille (1720) | 0.013%
Great Plague of London (1665) 0.018%
Great Plague of Sevila (1647) B 0.363%
Italian Plague (1629-1631) 0.051%
Cocoliztli Epidemic (1545-1548) 3.10%
New World Smallpox Outbreak (1520) 1.34%
Black Death (1347-1351)
Japanese Smallpox (735-737)
Plague of Justinian (541-542)
Plague of Cyprian (250-266) 0.497%
Antonine Plague (165-180) 3.73%

42.11%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Source : Deutsche Bank, Federal Reserve Bank of San Francisco, wikipedia.org/wiki/List_of_epidemics and various online references within
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Figure 4: Much of Northern Europe’s experience has been very similar on a population adjusted measure

Covid-19 Cases per 1 million of the country's population
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Figure 5: France is no longer tracking the same fatality path as Italy on a population adjusted basis, with the rate of new
deaths slowing

Covid-19 Fatalities per 1 million of the country's population
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Figure 6: Italy, Spain, and France shut down more completely than any of the
other most heavily affected nations in terms of individual mobility

7 day average of the change in routing requests since January 13 across walking, driving
and public transit
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Figure 7: Since the beginning of April there has been a steady rise in drivers,
particularly in Germany. The US also did not shut down in this regard nearly as
much as other parts of the world.

7 day average of the change in driving route requests since January 13
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Figure 8: There has been increasing case growth in regions like Singapore and Russia just as Western Europe and the US
flatten out

Covid-19 case growth after 100 confirmed cases
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Figure 9: New cases in the US have been flat for over two weeks and Europe seems to be slowing across the board on a 5
day average basis

5 Day Average of Daily New Cases Since Country Observed 100th case
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Figure 10: Fatalities across the world have slowed substantially compared to where we were 2 weeks ago with hospitals
seeing less strain in different regions

Covid-19 Total Fatalities by Country
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Figure 11: The growth in fatalities in the US and Europe have slowed on a 5 day average basis, yet we have seen the trend
in fatalities lag the trend in new cases across the world

5 day average of Daily Covid-19 Fatalities by Country
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Figure 12: New York State and England were the last two major regions we are watching that have seen their rate of new
fatalities start to flatten

New York
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Figure 13: The UK has seen a spike in testing over the weekend, after the
government sought to reach the milestone of 100K tests a day

Daily tests per 1 million of the population
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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.

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 Frankfurtam 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.

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. It is
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
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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
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 ||
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. 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
and related 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,
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
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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 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.
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