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Fed's low for longer to fuel financial
stability fears but not trigger CCyB

= Some Fed officials have re-emphasized concerns about financial stability
risks in recent weeks. These worries could well intensify over the coming
year as the Fed commits to a more accommodative policy stance to better
anchor inflation expectations around the central bank's 2% inflation target
(see "A less than roaring start to the '20s and a renaissance in Fed policy").
In this environment of a structurally more dovish Fed reaction function,
macroprudential measures, such as the countercyclical capital buffer
(CCyB), are likely to become more hotly debated instruments in the Fed's
toolkit.

= This report provides a status check on US financial stability risks by
updating our DB vulnerability index. The index, which quantifies financial
stability risks using a methodology similar to an earlier Fed staff paper,
generally concurs with the Fed's assessment that broad vulnerabilities are
moderate.

= Our framework concludes that it will be difficult to judge financial
vulnerabilities as elevated as long as housing risks remain contained,
aggregate consumer balance sheets are sturdy and the post-crisis bank
regulation regime remains in place. As such, while some officials will
continue to call for an increase in the CCyB, we anticipate it will be kept at
its minimum level of zero over the next year.

Figure 1: Financial stability risks moderate according to DB's vulnerability index
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Note: Chartshows the historical probability ranking of financial stability risks. The blue shaded areas represent periods when the CCyB could be triggered
with the index in the top third of its history. Source : Deutsche Bank
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Introduction

Several Fed officials have re-emphasized concerns about financial stability risks in
recent weeks. The return of this point of focus has coincided with three
developments: a diminution of downside risks to the economic outlook, the
continued march higher in risk asset valuations, and the release of the Board’s
Financial Stability Report.

This backdrop sets up an interesting debate for the Board over the next year. With
central bankers wanting to keep monetary policy accommodative to encourage
labor market strength that is more broadly distributed and at the same time push
inflation and inflation expectations higher, it may be inevitable that concerns will
continue torise about excessive risk taking fueled by low rates. In this environment,
macroprudential tools, such as the countercyclical capital buffer (CCyB), may have
broader appeal. The minutes to the December FOMC meeting made this point,
noting that "A few participants raised the concern that keeping interest rates low
over a long period might encourage excessive risk-taking, which could exacerbate
imbalances in the financial sector.... They remarked that such policies...could
strengthen the case for the active use of macroprudential tools to guard against
emerging imbalances." Governor Brainard, who voted to raise the CCyB last year,
is likely part of these "few", as is Boston Fed President Rosengren, who dissented
to last year's rate cuts in part due to the risks they posed to financial stability.

This report provides a status check on financial stability risks by updating our DB
financial vulnerability index that we introduced in 2018 (see “Countercyclical
capital buffer gaining traction”). This index allows for a quantification of financial
stability risks, something that is necessary to judge whether the CCyB should be
triggered. In what follows, we begin with a brief primer on our approach and then
discuss the evolution of financial stability risks in recent quarters. We conclude by
translating this metric into implications for the CCyB over the next year.

Quantifying financial stability vulnerabilities

Our quantification of financial stability risks follows earlier work from Fed staff.’
Similar to the Fed's financial vulnerability monitoring framework, we classified
three broad categories of financial stability risks: valuation pressures/risk appetite,
nonfinancial imbalances and financial sector vulnerability.? Within each of the
broad categories we define more granular subcategories or components —fourteen
in all—that are helpful for classifying the variables we consider. For example, within
valuation pressures we consider five subcategories including equity valuations and
implied volatility, and within financial sector vulnerabilities we define five
subcategories including bank leverage, short-term funding and financial sector
concentration. A table in the appendix lists all variables included in our analysis.

1 See Aikman, David, Michael T. Kiley, Seung Jung Lee, Michael G. Palumbo, and Missaka N.
Warusawitharana (June 24, 2015), “Mapping heatin the US financial system,” Finance and Economics
Discussion Series 2015-059. Similar work has been conducted at the Bank of England: Aikman, David,
Jonathan Bridges, Stephen Burgess, Richard Galletly, Iren Levina, Cian O'Neill and Alexandra Varadi
(July 2018), "Measuring risks to UK financial stability." Bank of England Staff Working Paper No. 738.

2 There are some differences in the variables used in our analysis versus the Fed's. The Fed paper uses
44 indicators/sub components whereas we base our construction of the index on 39 variables due to
inaccessibility of the data, generally for the financial vulnerabilities broad category. Itis difficult to know
how this difference in variables current affects the results, but our vulnerability index matches the Fed
staff's work reasonably closely during the earlier overlapping periods.
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The final output from this approach are three component level indices and an
aggregated index from these components, each of which is a Z-score. The
interpretation is thus that an index value of zero suggests that financial stability
risks are at historical averages, while a value above (below) zero is consistent with
vulnerabilities being above (below) historical averages. \We refer interested readers
to the original publication of this index for a detailed discussion of the methodology
(see “Countercyclical capital buffer gaining traction”).

Valuations / risk appetite: Vulnerabilities elevated

A variety of metrics that gauge risk appetite are elevated from a historical
perspective, including relatively high equity multiples, low term premia on longer-
term US Treasury notes, and tight credit spreads on corporate bonds (Figure 2). Our
approach for quantifying these vulnerabilities related to valuations suggests that
fourofthe five subcategories —equity markets, commercial real estate, housing and
business credit — have vulnerabilities above their historical averages (Figure 3).
Within these categories, commercial real estate —an areathat commonly draws the
ire of Fed officials, especially Boston Fed President Rosengren — has the highest
vulnerability risks relative to historical experience. Commercial real estate is
followed by equity valuations and heightened valuations related to business credit
(e.g., tight spreads on corporate debt), two other bugaboos for Fed officials.

Figure 2: Some valuation metrics are near historically high
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Figure 3: Almost all categories of valuations above historical
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Source : FRBNY, Shiller, Haver Analytics, Deutsche Bank | Source : OECD, FRB, FRBNY, Shiller, WSJ, Bloomberg Finance LP, Haver Analytics, Deutsche Bank

Combining the signals from these five categories into an aggregate metric related
to valuations suggests that risk appetite vulnerabilities are at elevated levels,
around 0.8 standard deviations above normal (Figures 4 and 5). While these risks
are below the near record readings of a few years ago, they clearly remain elevated
from a historical perspective, consistent with the Fed's assessment.

Deutsche Bank Securities Inc.
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Figure 4: Valuations / risk appetite points to elevated Figure 5: Heat map for valuation pressures
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Source : Deutsche Bank Note: The heat map shows where the indicator is within its historical distribution, with higher numbers,
reflected in red shading, consistent with greater bility and lower bers / green shading consistent
with lower vulnerability. Source : Deutsche Bank

Nonfinancial: Solid households offset vulnerable corporates

The second subcategory of financial vulnerabilities aggregates the signals from the
household and non-financial corporate sectors. Within this group, we consider
risks related to home mortgages, consumer credit, nonfinancial business balance
sheets, and corporate and household savings. Of these four categories only one —
nonfinancial business balance sheets — show elevated financial stability risks
(Figure 6). For context on the relative size of the liabilities in these sectors, as of Q3
2019 total household liabilities were $16.4tn of which $10.5tn are home
mortgages. In contrast, total liabilities for nonfinancial corporate businesses were

$28tn.
Figure 6: Vulnerabilities elevated for nonfinancial Figure 7: Nonfinancial sector vulnerabilities muted despite
businesses risks from nonfinancial corporates
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Within the nonfinancial corporate category a number of variables point to elevated
risks — real debt growth, net leverage of riskier firms, and leveraged loan issuance,
among others. The latest Fed Financial Stability Report summarized the risks
related to this sectorasfollows: "Business debtlevels are high compared with either
business assets or GDP, with the riskiest firms accounting for most of the increase
in debt in recent years."®

3 See Federal Reserve Board "Financial Stability Report", November 2019.
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All four of the remaining categories are consistent with financial stability risks
below the historical average, especially the home mortgages category. This
breakdown highlights a divergence between a robust household sector in terms of
financial stability risks but elevated vulnerabilities related to the nonfinancial
business sector. Within the latter, only high yield share of issuance and high yield
distress ratios are consistent with below average stability risks.

Putting together these divergent signals between solid households but more
vulnerable nonfinancial businesses, our aggregate metric for the nonfinancial
sector shows financial stability risks well below the historical average (Figure 7).
Evident from this analysis is that as long as home mortgage risks are kept in check
and, relatedly, household indebtedness is low with high savings, it will be difficult
to determine that the nonfinancial sector in aggregate is at risk, at least according
to this methodology.

The nonfinancial subindex highlights an important aspect of this methodology
adopted from Fed staff research: the indexes are constructed as simple averages of
the components. Under this assumption, elevated risks related to nonfinancial
businesses can be negated by equivalent resilience in another component. If
instead the methodology used to construct the index applied a larger weight to the
vulnerabilities in the nonfinancial business sector it would be possible to conclude
that nonfinancial sector risks, broadly speaking, are elevated.

Financial: Vulnerabilities remain low

As has been the case for much of the post-crisis period, vulnerabilities related to the
financial sector remain low from a historical perspective. While these risks were
clearly elevated priorto the financial crisis, ouraggregate measure of vulnerabilities
in the financial sector is currently around -1.25, consistent with these risks being
1.25 standard deviations below the historical average (Figure 10). Within the
subcategories, only wholesale funding remains somewhat elevated from a
historical perspective, though it is important to note that we only have data for this
metric spanning a few years prior to the financial crisis, given that we subtract a
trailing average (Figure 9). Importantly, our ability to capture leverage and
vulnerabilities inthe non-bank sectoris rather limited, though the Fed is likely better
able to assess these risks.

Figure 8: Heat map for nonfinancial
vulnerabilities
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Note: The heat map shows where the indicator is within its historical
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with greater vulnerability and lower numbers / green shading
consistent with lower vulnerability. Source : Deutsche Bank

Figure 9: Financial sector vulnerabilities broadly limited
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Figure 10:Post-crisis regulation has helped to keep financial
sector vulnerabilities well below historical averages
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Overall Figure 11: Heat map for financial
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Figure 12: Aggregate financial vulnerabilities are a bit below Figure 13: Heat map for aggregate financial vulnerabilities
historical average
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CCyB Primer: Will 2020 be the year it is triggered?

Our financial vulnerability index has directimplications for how the Fed sets its new
macroprudential tool, the countercyclical capital buffer (CCyB). The CCyB is an
additional amount of capital that global systemically important banks are required
to hold during periods when systemic risks are judged to be “meaningfully above
normal”. Governor Brainard noted in a speech that this condition could be thought
of as consistent with risks in the "upper one-third of their historical distribution.*
The CCyB would then be reduced once these risks subside.

The intent of countercyclical tools, such as the CCyB, is to reinforce the resiliency
of the financial system by requiring banks to build capital when forward-looking
risks to financial stability, and by extension future potential losses for the banking
sector, are elevated. Countercyclical tools may also help to smooth out or lean
againstthe businessor credit cycles by tightening capital requirements when times
are good, and easing regulatory burdens when the cycle turns to help mitigate
adverse spillovers from the financial sector to the real economy. In this way, the
CCyB could provide an additional tool to supply accommodation with rates
structurally closer to the zero lower bound.

Practically, in the US the CCyB is intended to be set at zero during periods when

4 See Brainard, Lael (April 3, 2018), "An update on the Federal Reserve's financial stability agenda."
Speech at the Center for Global Economy and Business, Stern School of Business.
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financial stability risks are not meaningfully above normal. The required additional
buffer can be increased up to 2.5% during periods when systemic financial risks are
deemed to be sufficiently high. The tool isintended to increase capital burdens only
gradually, with a one year grace period given to banks to comply with an increase
in the CCyB. This lag time is not symmetric, however, as banks are able to reduce
the additional buffer immediately when the CCyB is cut during a downturn.

Translating our financial vulnerabilities index into a percentile rank historically, we
find that current vulnerabilities are only around the 30th percentile relative to
history. This would fallwell short of Governor Brainard's rule of thumb that the CCyB
would be positive when vulnerabilities are in the upper third of the historical rank.
Figure 14 shows in blue shaded areas the few periods where the CCyB would have
been turned on over the past three decades, namely the late 1990s/early 2000s and
then again during the housing bubble of the mid-2000s.

Figure 14: Financial vulnerabilities do not meet CCyB’s “meaningfully above
normal” threshold
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Note: Chartshows the historical probability ranking of financial stability risks. The blue shaded areas represent periods when the CCyB could be triggered
with the index in the top third of its history. Source : Deutsche Bank
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Conclusion

Over the next year, it seems likely that at least some Fed officials will become
increasingly worried about growing financial stability risks. These concerns are
likely to be exacerbated by what we perceive as a structural dovish shiftin the Fed's
reaction function which now seeks to push inflation and inflation expectations
higherin the coming years. Acommitment to keep rates lower for longer to achieve
dual mandate objectives at a time of elevated asset market valuations could well
fuel fears of excessive risk taking. We argued in this note that in this new Fed
paradigm macroprudential tools, such as the CCyB, are likely to garner more careful
consideration from officials.

An updated look at our DB financial vulnerabilities index concurs with the Fed's
assessment that broad stability risks are moderate, though risks related to asset
valuations and nonfinancial corporate debt are elevated. Our framework concludes
that it will be difficult to judge financial stability risks as elevated as long as housing

Deutsche Bank Securities Inc.
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risks remain contained, aggregate consumer balance sheets are sturdy and the
post-crisis bank regulation regime remains in place. As such, while some officials
will continue to call for an increase in the CCyB, we anticipate it will be kept at its
minimum level of zero over the next year.
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Appendix

| Figure 15: Indicators for vulnerability index

Broad category/components/sub-components

Time period

Detrending method

(1) Valuation pressures/risk appetite

Housing

Price-to-rent ratio

Net share of banks reporting tightening condition for residential mortgages
Median credit score at mortgage originations

Commericial real estate
Commercial real estate price index
Net share of banks reporting tightening condition for CRE loans

Business credit

Spread-Moody's Baa and 10 year yields

Spread- High and 10 year yields

Net share of banks reporting tightening condition for C&I loans
Issuance of riskier corporate credit (HY bonds and leverage loans)

Equity market

Price-to-earning ratio adjusted for 10 year treasury yields
CAPE (cyclically adjusted S&P price-to-earnings ratio)
Volatility

VIX
CDS spreads

Q1-1990 to Q2-2019
Q3-1990 to Q4-2019
Q2-1999 tp Q3-2019

Q1-1990 to Q3-2019
Q4-1990 to Q4-2019

Q1-1990 to Q3-2019
Q1-1990 to Q3-2019
Q2-1990 to Q4-2019
Q1-1997 to Q3-2019

Q1-1990 to Q3-2019
Q1-1990 to Q3-2019

Q1-1990 to Q3-2019
Q4-2003 to Q1-2019

Adjusted by subtracting trailing 10 year moving average

Subtract trailing 10 year moving average

log transformation
log transformation

log transformation

log transformation
log transformation

(2) Nonfinancial sector

Home mortgages

Total home mortgage debt owned by riskier borrowers (ratio to aggregate DPI)(%)
Incidence of very rapid mortgage borrowing by riskier borrowers (%)

Home mortgage debt as percent of GDP

Mortgage Debt Service Ratio

Consumer credit
Consumer credit to GDP (%)

Consumer credit debt service ratio to disposable personal income (%)
Incidence of very rapid borrowing by riskier borrowers

Nonfinancial business
Real debt growth

Net leverage of risky firms
Deep Junk issuance share
Interest expense
Debt-to-income ratio
Leveraged loan issuance
Debt-EBITDA

Distress

Savings

Business savings ($bin)
Personal savings ($bln)

Q1-2003 to Q2-2019
Q1-2003 to Q2-2019
Q1-1990 to Q2-2019
Q1-1990 to Q2-2019

Q1-1990 to Q2-2019
Q1-1990 to Q2-2019
Q1-2004 to Q2-2019

Q1-1990 to Q2-2019
Q2-2006 to Q3-2019
Q2-1998 to Q3-2019
Q2-2006 to Q3-2019
Q1-1990 to Q2-2019
Q1-1997 to Q3-2019
Q1-2003 to Q3-2019
Q1-1997 to Q3-2019

Q1-1990 to Q3-2019
Q1-1990 to Q3-2019

Subtract trailing 10 year moving average

Subtract trailing 10 year moving average

Subtract trailing 10 year moving average

(3) Financial sector

Bank leverage

Tangible equity to tangible asset ratio

Tier 1 common ratio at all BHCs

Total risk-based bank capital ratio (Capital adequacy ratio)
Nonbank leverage

Broker-dealer leverage

Non-agency securitization issuance

Maturity mismatch

Loan-to-deposit ratio at BHCs

Short-term wholesale funding
Running liabilities in the banking sector
Size / Interconnectedness

Ratio of financial sector liabilities to GDP
BHUS with assets larger than $500 bin as share ot total baking Industry assets

Q1-1996 to Q2-2019
Q1-2001 to Q2-2019
Q1-1996 to Q2-2019

Q1-1990 to Q2-2019
Q1-1996 to Q2-2019

Q1-1991 to Q2-2019

Q1-2012 to Q2-2019

Q1-1990 to Q2-2019
Q1-1991 to Q2-2019

Subtract trailing 5 year moving average

Subtract trailing 10 year moving average

Source :Deutsche Bank
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*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
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changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
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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
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Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
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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.

Copyright © 2020 Deutsche Bank AG
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