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= Covid-19is quickly becoming a global pandemic. Outbreaks in Italy, Korea,
and Iran appearto be spreading rapidly, with more than 60 countries having
been directly affected and deaths are being reported in New York and many
other key cities around the world.

= Mostrecentdataoutof Chinasaytheeconomicimpactis severe —the latest
PMls pointto arecord quarterly declinein outputin Q1. Such impacts might
occur on a global scale in the months ahead. At the same time, there are
early signs that activity is starting to return toward something more normal
in places like Hong Kong, Singapore, and even parts of China where people
are becoming more familiar with the virus and its relatively low mortality
rate, now viewing it as something closer to the seasonal flu than to SARS.

= Forthesereasons, we assume thatthe economic and financial effect of the
virus will be sharply negative in magnitude as fear and social distancing
disruptactivity, but relatively brief in duration as those reactions subside. In
our new central baseline forecast scenario, we see China's GDP declining
appreciably in the current quarter but beginning to recover significantly in
Q2.

= Thispattern will be delayed as much as several months as the virus spreads
to Europe and the US. We expect US growth to drop to below zeroin Q2 and
the EA to show larger negative numbers before recovering in Q3. On
balance, we expect the global economy to show negative growthin Q1 and
to move gradually back into positive territory thereafter.

= Theuncertainty attachedto such projectionsis great. We have intentionally
moved our baseline forecast to a path around which both upside and
downsiderisks are present. A case can be made foramore manageable and
less disruptive scenario than we are now projecting. We also consider a
worse case scenario that has global activity falling a good deal furtherin Q2
and recovery delayed for another quarter.

= In the central scenario we see the Fed cutting rates 50 bps by the March
meeting and twice more by 25 bps at subsequent meetings (for a total of
100 bps). We expect the ECB to react initially with a targeted policy (e.g., a
special LTRO to support SMEs in affected regions) and also anticipate a
10bp deposit rate cut, though this will be contentious and will lag. In the
worse case scenario, Fed rates are cut to zero and QE purchases
commenced. Likewise, the ECB cuts further and uses more asset
purchases. European fiscal policy is likely to react in both scenarios.

= Ourcentral and worse case scenarios see the stock market falling 20% and
30% respectively from its previous peak, and bond yields remaining
historically depressed for a time.

/

Date
2 March 2020

Peter Hooper, Ph.D.
Global Head of Economic Research

Matthew Luzzetti, Ph.D.
Chief US Economist

Michael Spencer, Ph.D.
Chief Economist

Mark Wall
Chief Economist

Binky Chadha
Chief Strategist

Kentaro Koyama
Chief Economist

Juliana Lee
Chief Economist
Jim Reid
Strategist

George Saravelos
Strategist

Stefan Schneider
Chief Economist

Torsten Slok, Ph.D.
Chief Economist

Stuart Sparks
Strategist

Yi Xiong, Ph.D.
Economist

Francis Yared
Strategist

Sourav Dasgupta
Research Associate

Deutsche Bank Securities Inc.

Distributed on: 02/03/2020 17:33:08 GMT

DISCLOSURES AND ANALYST CERTIFICATIONS ARE LOCATED IN APPENDIX 1. MCI (P) 066/04/2019.


mailto:peter.hooper@db.com
mailto:matthew.luzzetti@db.com
mailto:michael.spencer@db.com
mailto:mark.wall@db.com
mailto:bankim.chadha@db.com
mailto:kentaro.koyama@db.com
mailto:juliana.lee@db.com
mailto:jim.reid@db.com
mailto:george.saravelos@db.com
mailto:stefan-b.schneider@db.com
mailto:torsten.slok@db.com
mailto:stuart.sparks@db.com
mailto:yi.xiong@db.com
mailto:francis.yared@db.com
mailto:sourav.dasgupta@db.com

Provided for the exclusive use of corporate.communications-ny@db.com on 2020-03-02T17:39+00:00. DO NOT REDISTRIBUTE
2 March 2020
Special Report

Introduction

A month ago the novel coronavirus was causing a major disruption to economic
activity in China that was beginning to spill over to other regions of the world. At the
time, it was assumed that draconian measures being taken to contain the virus in
Hubei province would succeed in limiting the spread of the virus globally. Under
that assumption, we saw growth in China plunging to zero in Q1 (in quarter-over-
quarter terms), and anticipated that spillovers to the rest of the world would cause
global growth tofall by 2 percentage pointsin Q1, stocks to fall by 10% and the bond
markettorally significantly (see "Special Report: Impact of the novel coronavirus on
global GDP growth"). We also noted that the magnitude of the outbreak and
impacts on global GDP growth were still highly uncertain, with risks skewed heavily
to the downside.

In the past week, downside risks have clearly been realized. The virus is now
morphing into a global pandemic, with infections reported in more than 60
countries, major outbreaks well under way in Korea, ltaly, and Iran, and deaths
reported widely including now in New York City and elsewhere in the US. Official
numbers probably severely understate the true spread of the virus, in part because
comprehensive (or even sporadic) testing is not being undertaken in most
countries, including the US. Experts generally agree that public health and medical
infrastructure outside of China are woefully inadequate to attempt to contain or
deal with the scale of an outbreak that China has been struggling with for the past
two months. A pandemic may only be only days or weeks away if not present
already in much of Europe and the US, not to mention the rest of Asia, Africa, and
Latin America. In many countries in Asia and Europe, schools are closed, publicand
private events with large gatherings are being canceled, and major transport hubs
are seeing traffic plunge. Voluntary or government-imposed quarantines are
disrupting work flow, in some cases severely.

If there is a less gloomy side of this picture, it is that in areas that have been hit the
longest and hardest, economic activity is beginning to show signs of recovering.
The paralyzing effect of fear of the unknown may be subsiding in Hong Kong and
Singapore and even in some places in China. People are going back to work,
shopping mall and restaurant traffic is picking up. The larger picture could very well
be of arelatively short and sharp economic contraction in regions that are hit by the
virus, with the full duration of the event globally depending on how long it takes to
spread from one region to the next.

Attempting to predict the economic outcome of this crisis with any precision is
fraught with uncertainty. Our approach is to consider a central scenario, which is
now our new baseline global economic forecast, around which we see both upside
and downside risks. In what follows, we also detail a more severe downside
scenario.

Scenarios

At the optimistic extreme, we see some worsening of the status quo, but with
spread of the virus limited to the relatively small number of the major urban areas
in countries that have been hit. The lethality of the virus proves to be less than
currently feared, and concentrated among people with existing health problems.
The spread of the virus weakens substantially as winter gives way to spring in the
northern hemisphere. People who have withdrawn from work and social functions
out of fear become accustomed to it rapidly and reassess downwards the risks of

Page 2 Deutsche Bank Securities Inc.


https://research.db.com/Research/TinyUrl/RQ4XV
https://research.db.com/Research/TinyUrl/RQ4XV

Provided for the exclusive use of corporate.communications-ny@db.com on 2020-03-02T17:39+00:00. DO NOT REDISTRIBUTE
2 March 2020
Special Report

returning to economic activities. Activity returns to norm within a month or two
after outbreaks occur. Under this scenario, China is already on the mend and other
regions of the world should follow in the months just ahead. Global activity returns
fully to norm by mid-year.

At a pessimistic extreme, we see a major global pandemic, with a virus that proves
resistant to warmer weather, and spreads via rolling outbreaks around the globe
until late summer with every country experiencing a major outbreak. Most major
urban areas around the globe are hit and economic activity disrupted
commensurately. The virus eventually subsides, and activity, spurred in part by
public policy measures, gradually picks up in the fall. One could readily imagine an
even more dire scenario, but we have chosen notto go down that path because the
lethality of Covid-19 appears to be significantly below that of other coronaviruses,
such as SARS and MERS.

Our new central baseline forecast scenario lies between these two extremes. It
entails a somewhat milder version of the global pandemic, and assumes roughly
one-fourth of the major urban areas globally are hit in a big way. Disruptions to
activity occur through the second quarter, especially in Europe and the US, and
activity begins to normalize in the third quarter, with a more pronounced rebound
occurring in the fourth quarter as the lagged effects of disruptions to supply chains
and trade globally recede.

Given the information in hand, we assume in this scenario that Covid-19 will have
a mortality rate well above the flu but also well below SARS or MERS, and that its
spread will far more closely mimic the former. These assumptions help inform our
view that geographic areas accounting for roughly one-quarter of economic
activityinthe US and Europe will be significantly impacted by the virus spreadin the
coming months. However, due to containment policies — both government
orchestrated (asin China) as well as a more widespread practice of social distancing
and self-quarantining — Covid-19 should lead to significantly fewer deaths than the
seasonal flu while also producing a considerably larger disruption to economic
activity. There is no doubt that evidence of the spread further in the US and Europe
will heighten anxieties that will disrupt the day-to-day economic lives of a
significant portion of the population. Our concern is that these dynamics could be
more severe in the US where testing has lagged considerably. We have therefore
reflected a more significant hit to near-term economic activity in the US compared
to Europe. Ultimately, we expect that in our baseline scenario as these facts about
the virus become better socialized, fears begin to subside, and the virus starts to
dissipate, economic activity should begin to return to normal in the third quarter.

Inthe more severe scenario, we assume that geographic areas accounting for more
than half of economic activity inthe US and Europe are significantlyimpacted by the
virus, with the effects spilling over into disrupted activity into the third quarter. In
this scenario with rolling outbreaks that persist over a longer horizon, the virus
spread will appear to mimic the seasonal flu more closely, with commensurately
greater containment measures — again driven both by government policies and
individual decision-making — implying a more severe contraction in activity in Q2
followed by a slower recover in the third quarter.

Economic impact

Until very recently, the global economic impact of the virus has been driven
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primarily by the severe disruption of activity in China. Most of the rest of the world
has felt the wrath of the virus only indirectly, via the interruption of China’s travel,
transportation, and trade with the rest of the world, and the halting of production
in numerous global supply chains that run through China. With significant
outbreaks alreadyinJapan, South Korea, Iran and Europe, we think a further spread
tomorecitiesin Europe andto someregionsinthe United Statesis all butinevitable.
As this occurs, the rest of the world will feel the effects of this virus more directly.
We expect Europe and the US will experience sudden drops in consumer spending
and work stoppages brought on by fear of infection, uncertainty, quarantining (now
more self-imposed than government-imposed), and wealth losses associated with
sharp declines in asset values.

To gauge the possible quantitative economic impact of these disruptions under the
scenarios we have outlined, we asked our economists globally to consider the
impacts on a regional basis and our strategists for their views on the likely impacts
on the stock, bond, and foreign exchange markets. The estimated impacts on GDP
growth are presented in the charts at the end of this section. These charts show
quarter-to-quarter growth rates at seasonally adjusted annual rates under four
scenarios: (1) our pre-virus baseline forecast, (2) our initial post-virus forecast from
a month ago (Feb.5), which was moderately more favorable than the "optimistic"
scenario we have just described going forward, (3) our new central baseline
forecast scenario, and (4) our pessimistic or "worse case" scenario. The scenarios
are presented for a "world" aggregate represented by the G4 regions of the EA, US,
China, and Japan. Charts are also included for each of these regions separately plus
Germany. It must be stressed that the numerical paths presented here are
unavoidably no more than educated guesses with significant uncertainty bands
attached, especially given how much still needs to be learned about the
epidemiological properties of Covid-19.

To derive these economic scenarios, our economists, particularly in Europe and the
US, have appealedin partto the experience with SARS in 2003 and itsimpact on the
economies of Toronto and Hong Kong. The central observations drawn from those
experiences are that social avoidance, whether voluntary or mandated, can have a
dramatically negative impact in the short-term but that activity can return equally
quickly to something approximating the pre-virus norm as soon as people no longer
feel threatened. Importantly, in 2003 this return to normality occurred long before
governments declared the outbreak was over. \Where social avoidance is mandated
by governments, though, this recovery could be muted by a delay in government
recognition that the crisis has passed.

China's recent experience provides a good example. We have tracked daily data on
activity in Chinese ports, the movement of people around the country since the
Lunar New Year holiday and some high-frequency indicators of consumption. All
told, as dire a picture of the economy as the February PMI painted over the weekend
(indicating a record pace of decline in output in Q1), these other data suggest the
trough has been passed. Already there are indications of an easing of the economic
freeze as the government encourages businesses to reopen in most parts of the
country and people begin to return to work. We have also seen this dynamic of a
plunge in activity in the early days of the outbreaks outside Mainland China in Hong
Kong, Singapore and Seoul. Still anecdotally, it seems the worst may already have
passed in Hong Kong and Singapore just as there is similarly anecdotal evidence of
athawingofthefreezein parts of China. Ourexpectationisthatinthe coming weeks
similar patterns will be observed in parts of the United States and Europe as people
react to emerging news the virus has spread there as well. In the euro area, the
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regions around the quarantined areas in northern Italy that have been afflicted
account for about 5% of EA GDP; in our new baseline forecast, we assume that at
least 20% of the EA will be similarly affected.

Onthis basis, our new baseline forecast sees the global economyinrecessioninthe
first half of 2020, with the EA and Japan recording two quarters of moderately
negative growth, the US economy hovering near zero with a contraction in Q2, and
China experiencing one quarter of decline in Q1. We expect Australia to fall into
recession for the first time since 1991 due to the loss of exports to, and tourism
revenues from, China. In this scenario of a brief spread of the virus outside China,
by Q3 the global economy enters a period of above-trend growth as people return
to work and the shops, and the virus has not had a significant impact on potential
growth. Not all of the lost output in Q1 is regained this year, but we expect that by
the middle of next year most major economies will be on close to their pre-virus
trajectories.

This weakness and the shock to financial conditions that helped drive it will, we
think, induce 100 bps of Fed rate cuts in the next few months, including a 50 bp cut
at the March meeting and another 50 bps to follow in ensuing months. We expect
the ECBtoreactinitially with a targeted policy (e.g., a special LTRO to support SMEs
in affected regions, complemented by easy collateral rules and flexibility on
NPLs)." We also expect the ECB to cut the deposit rate cut by 10bp to -0.60%. This
will be contentious, meaning it will splitthe Council and come with lag. The Council
might need to see the virus spread further first (that is, the shock go from localised
to generalised) and the deterioration in financial conditions broaden (that is, from
an equity market correction to a broader sense of financial stress). We anticipate
some targeted fiscal easing also, in the most affected member states.

Given the global nature of this shock and the hit to financial conditions, central
banks could well try to maximize theirimpact by acting in concert, an approach not
normally taken, but one which has been given some additional weight by the latest
news that G7 officials will hold a call this week. We expect also a moderate easing
of fiscal policy in these two regions. We expect the PBOC to cut its medium-term
lending facility rate 40-50 bps and the government to pursue a significant fiscal
stimulus via tax cuts. Other monetary authorities are likely also to follow with rate
cuts although emerging market central banks may have to choose between lower
interest rates or a stable currency. These moves would support the rebound in
global economic activity in the second half of the year.

Our more pessimistic scenario assumes that the spread of the virus in the US and
Europe is both broader and longer-lasting. We assume also that Asian economies
that have not yet experienced an outbreak do, with economic consequences not
quite as dire as in China. The global spread of the virus and its resilience in the face
of warmer Northern Hemisphere weather slows the recovery even in places where
the local outbreak is well and truly over.

This scenario results in a deeper recession well into Q3 — even China experiences
two quarters of GDP decline — and a much more gradual recovery reflecting more
profoundly damaged sentiment. The depression extends for a fourth quarter in

1 Atleastinitially the best way to buffer a localised virus shock should be to try and prevent the disruption
to economic activity from being amplified through job losses and business failures. For more on how
monetary and especially fiscal policy can do this, see "COVID-19: How to buffer a virus shock", DB
Focus Europe, 28 February 2020.
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Japan as, in this environment, we expect the Olympics to be canceled.

In this scenario, G3 central banks pull out all the stops, with the Fed cutting rates to
zero and engaging in significant QE, the BoJ and ECB cutting further their already
negative policy rates and the PBOC cutting rates a total of 100 bps while fiscal
authorities bring more substantial stimulus to bear via relief to consumers and
strapped businesses. The augmented deficit of the Chinese government would
likely rise to 11% of GDP from 8% in 2019 as the government shifts from tax cuts to
increased investment expenditure to support the economy. This is probably not an
environment, however, for emerging market central banks to be following suit as
capital outflows will likely make exchange rate stabilization a priority.

Figure 1: World global growth scenarios
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Figure 2: US GDP growth scenario
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| Figure 3: Euro area growth profiles
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| Figure 4: Germany growth scenarios
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Figure 5: China GDP growth | Figure 6: Japan growth scenarios
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Market implications

Stock market impact

Under our new central baseline and worse case scenarios, we see the stock market
falling by 20% and 30%, respectively, relative to pre-crisis peaks. The severe
reaction in equity markets this past week, with the S&P 500 putting in one of its
fastest 10%-+ corrections, reflected in our reading an initial condition of significant
overvaluation and extremely long positioning. On the positive side, there has been
a quick flush in equity positioning over the last week (97th percentile to 13th
percentile). While we expect positioning to unwind further, the selling pressure
should begin to slow (DB: Positioning Flush, Feb 28 2020). On the negative side,
from a fundamental perspective, the market has simply moved from pricing in
earnings growth of more than 20%, which would have easily been the fastest of this
cycle, down to now pricing in flat earnings. It is yet to price in any drops in earnings
from the expected slowdown in activity.

Consequently, we see the selloff as having further to go and in our central scenario
we expect equity markets to be down by 20% from their last peak (S&P 500 at 2700).
With the speed of the selloff seeing several technical indicators jump to extremes,
many have been asking when and at whatlevels to buy backin. We note that we are
only one week into the selloff. In episodes when vol got elevated historically (>1.5
sigmamoves)as has happened, ithastaken on average 6-7 weeks for vol to subside.
The S&P 500 typically took another 4-5 months after that to recoup losses as
investors raise exposure only slowly with trailing vol typically an input into risk
management models. With our central scenario seeing arebound in macro growth
to above trend rates in Q3, we expect equity markets to bottom earlier, during Q2.
In the more severe scenario, we see equity markets selling off by more, by around
30% from the peak (S&P 500 2370) corresponding to an average recession selloff.

Impact on rates

Inthe new baseline scenario the expected Fed easing is close to the cumulative cuts
now being priced by the market, which makes current forwards a good reference
point. As the easing is front-loaded in this scenario, rates should rally below the
forwards in H1. As there is evidence that the virus propagation is contained in Q2,
yields recover in Q3. However, they remain constrained by election uncertainty,
which should be higher given the potential impact of the virus on the economy.
Once the election uncertainty is resolved, yields partially converge towards our
current baseline forecast.
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In the more severe scenario, we expect yields to remain persistently below the
forwards. The term premium will be compressed by more QE, but supported by a
more aggressive fiscal stimulus. The relative size of the two stimulus will determine
the impact on the US term premium, increasing the uncertainty in this scenario.
Moreover, we think the odds of Democrats winning the election will increase,
which could lead to a reassessment of the term premium as well. Our analysis does
not account for potential longer-term negative effects on aggregate supply as
supply chains are restructured, which could give some lift to inflation and yields
over time.

In Europe, the market is already pricing close to 20bp of cumulative cuts vs. 10bp
expected by our economists. Unlike in the US, the policy space is fiscal rather than
monetary in Europe. This is why we see less downside to EUR yields relative to the
UsS.

Impact on currencies

As to the implications for major currencies, we see Covid-19 as an asymmetrically
negative risk for the dollar against other major currencies as it likely leads to more
easing by the Fed than by other major central banks and a greaterdeclinein USrates
(see "FX Special Report: Time to sell the dollar"). We had earlier identified 200bps
as a key threshold in the front-end US-Euro interest rate differential that would start
weighing on USD/EUR, and with a projected 100bps of Fed cuts for this year we see
this threshold as being sustainably breached. The likelihood of greater fiscal
expansion in Europe could contribute to this trend as well. At the same time, the
dollar would likely move up against commodity and EM currencies as commodity
markets are hit and flight to safety picks up. Overall, the dollar would probably
weaken somewhat on a trade-weighted basis. With the Fed Fundsrate atzeroin the
more severe scenario, we could see the euro back to the mid-1.20s and the yen near
90.
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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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