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Fiscal impulse update: Uncle Sam goes
on a spending spree

Previously, we had highlighted the upside risks to our growth outlook
pending the outcome of the latest budget debate. The recent passage of a
bipartisan budget agreement provides for nearly $300 billion in additional
discretionary spending in fiscal years 2018 and 2019. In turn, we have
raised our 2018 real GDP growth forecast (Q4/Q4) to 2.9% (from 2.6%
previously) and our 2019 forecast rises to 2.5% (from 2.1%).

Stronger growth should put further downward pressure on the
unemployment rate, which we now expect will trough at 3.2% in 2019,
about 1.5 percentage points below NAIRU. Lower unemployment and
this morning's upside surprise for core inflation have led to a one-tenth
increase in our core PCE projections, which now are 2% for year-end 2018
and 2.3% for year-end 2019. Our baseline Fed expectation is unchanged:
we continue to expect four rate hikes this year and three next year. But
recent developments have tilted the balance of risks to the upside.

In the following commentary, we walk through the details of the latest
spending bill and the implications for the economy and monetary policy.
While the near-term outlook appears robust, we continue to see a
meaningful slowdown in output growth in 2020 as the fiscal impulse
begins to fade and Fed rate increases begins to bite through tighter
financial conditions.

Longer-term fiscal sustainability remains a key risk as our calculations
suggest a series of trillion-dollar budget deficits over the next decade. If
structural reforms to entitlement spending continue to be ignored, fiscal
policy’s ability to respond to exogenous shocks in the future may be
substantially curtailed.
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Uncle Sam goes on a spending spree

The Bipartisan Budget Act of 2018 lifted discretionary spending caps by $296
billion for fiscal years 2018 and 2019. Since this is only spending “authorization”,
we use the Congressional Budget Office (CBO) scoring of the bill to get a rough
estimate of the difference in outlays relative to our previous baseline assumption
of government spending. According to the CBO, expected outlays will increase by
$40.7 billion in FY2018, $161.5 billion in FY2019, and $57.6 billion in FY2020. The
remainder of the increase in budget authorization will be spread over the course
of fiscal years 2021, 2022 and 2023. Recall that the federal government fiscal year
begins in October, therefore on a calendar-year basis, we expect outlays to rise by
$81.8 billion, $135.5 billion and $47.9 billion in 2018, 2019 and 2020, respectively.
On the surface, these figures amount to roughly 0.5% - 1.0% of additional real
GDP. However, not all spending is equal and these figures need to be appropriately
discounted to get the impact of this fiscal largesse on output growth.

Details of the spending increases

We utilize several official sources to explore how recent major legislation have
impacted deficit projections. Then, using a range of multipliers, we document the
potential impacts that the recent spending splurge could have on output going
forward. To be clear, we had already accounted for tax reform in our prior growth
forecasts, hence our focus here is on the recent spending provisions.

We begin using the deficits from the CBO’s June 2017 update to their economic
and budget outlook over the next ten years.The deficits presented in the first line
of Figure 1 are their baseline projections which assume no changes to the law
going forward and, thus, can be taken as projections of what the deficit would
have looked like in the absence of tax and spending reforms.2The next panel in
Figure 1 details the additional costs to the government budget of recent major
legislation. The first line is the budgetary cost of the tax reform bill as estimated
by the Joint Committee on Taxation that we discussed in detail in our previous
outlook update.3

The following lines in the second panel detail the expected cost of the recent
budget deal as estimated by the CBO.4 First, there are minor changes to revenue
estimates that largely reflect the extension of various tax breaks for special
interests. The next category provides for changes in direct spending, which
include additional funds for disaster relief, as well as a further extension of
funding for the Children’s Health Insurance Program (CHIP) and certain Medicare
programs plus funding for the opioid epidemic. Both of these categories include
one-off budget “gimmicks” to help offset some of these costs, particularly in the
out years, such as sales from the Strategic Petroleum Reserve beginning in 2022
and direct spending cuts slated to begin in 2026.

The final category illustrates expected outlays from the increases to defense and
non-defense spending caps for 2018 and 2019 authorized by the budget deal. As

-

https://www.cbo.gov/publication/52801

2 The numbers presented in the CBO Budget and Economic outlook, as well as other sources, present
their projections for fiscal years, which runs from October of the previous calendar year to September
of the current calendar year. We present our numbers in calendar year format, assuming that the
spending for a given fiscal year is applied evenly over the quarters it applies to.

3 https://www.jct.gov/publications.html?func=startdown&id=5053

4 https://www.cbo.gov/system/files/115th-congress-2017-2018/costestimate/

bipartisanbudgetactof2018.pdf.
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detailed above, this bill lifted the caps on discretionary spending in fiscal years
2018 and 2019 by $143 billion and $153 billion, respectively, with about 60%
of the increase in each year allocated towards defense spending. Once these
funds are appropriated by Congress, which will be hammered out in committees
over the next several weeks, actual spending can begin. Increased government
spending because of the higher caps in 2018 and 2019 is projected to go out
as far as 2023, presumably because of delays in actually spending appropriated
funds and longer term procurement contracts.

Figure 1: Details of recent budget changes

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
CBO Baseline Deficit as of June 2017 ($, billions) 661 594 -710 -801 916 <1035 -1064  -1118  -1256  -1380  -1496

Major Legislation Since Baseline
Tax Cuts and Jobs Act -206 275 -249 210 -168 133 -119 -9 2 2
Bipartisan Budget Act (Revenues) 11 1 2 2 1 1 0 1 2 2
Bipartisan Budget Act (Spending) -8 7 1 2 4 3 2 3 25 27
Estimated Outlays from Increased Caps -81 136 48 16 7 2 0 0 0 0
Total Additions to the Deficit ($, billions) -305 -419 -301 223 72 133 121 92 6 54

Total Deficit ($, billions) -661 -899 1129 1102 1139 1207 1197 -1239  -1349 1374 -1442

CBO Real Potential GDP (20093, billions) 17093 | 17376 17682 18001 18333 18677 19031 19392 19757 20127 20503
Deficit Increase from Tax Reform (% of Potential GDP) 118 155 138 115 0.90 0.70 0.61 0.49 0.11 -0.12
Deficit Increase from Budget Bill Revenue Measures (% of Potential GDP) 0.06 0.01 0.01 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01
Deficit Increase from Budget Bill Spending Measures (% of Potential GDP) 051 0.81 0.27 0.08 0.02 0.00 0.01 0.02 -0.13 -0.13
Total Additions to the Deficit (% of Potential GDP) 169 236 166 122 0.92 0.70 0.62 0.47 -0.02 -0.25

Total Deficit (% of Potential GDP) 3.86 5.18 638 6.12 6.21 6.46 6.29 6.39 6.83 6.83 7.03

Source: CBO, Joint Committee on Taxation, Deutsche Bank |

What is the growth impact?
There is significant heterogeneity in the efficacy of various methods of fiscal

stimulus—i.e. tax cuts and spending increases can generate varying degrees of
additional output depending on how they are implemented, at what point in the
business cycle they occur, and how the Fed would be expected to respond. Using
commonly cited multipliers for various types of fiscal stimulus as shown in Figure
2, we construct blended multipliers corresponding to their relative weights in
the policy line item.5Then, given how much the deficit increases with respect
to potential GDP, we can estimate by how much the fiscal stimulus would be
expected to raise GDP growth for that calendar year.

We highlight three scenarios to illustrate the wide range in potential implications Figure 2: Assumptions on
for output: using the midpoints, the low endpoint, and the high endpoint of multipliers for different fiscal stimuli

s Source __WMidpoint _Low Endpoint__High Endpoint
80 09 03 15

each range of multiplier estimates. Multipliers on the high end of the ranges ==
imply that the additional deficit spending would create a relatively larger boost e

to output, perhaps from additional jobs being created to satisfy the increase g, ce cso, peutsche Bank

to aggregate demand that would then create subsequent knock-on rounds of
increased consumer spending. On the other hand, multipliers on the low end
correspond to an expectation that increased fiscal stimulus would be expected
to crowd out other drivers of demand or that a particularly aggressive monetary
policy response would counter most of the fiscal stimulus.

In 2018, the estimates for the total boost to GDP from the major legislation range
a full percentage point from 0.19-1.19 percentage points, with about 60% in the
early years coming from the tax plan. The effect on output picks up in 2019 as
both spending and tax cuts increase. As the stimulus from the budget bill dies
off, the balance of the stimulus shifts more toward the tax reform bill, which, in

5 Multipliers from the CBO are taken from a CBO report commissioned to estimate how stimulus
packages such as the American Recovery and Reinvestment Act of 2009 would be expected to affect
output and employment. The multiplier for purchases of goods and services by the federal government
are assumed to refer to a period of time where output is close to potential and when the Federal
Reserve response is typical.
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turn, becomes a drag as various provisions in the tax reform bill, particularly on
the individual side, are slated to expire.

Figure 3: Estimated GDP impact of additional deficit spending

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Midpoints Scenario:
Tax Reform Bill Multiplier = 0.356 042 055 0.49 041 032 025 022 0.17 0.04 -0.04
Budget Bill Revenue Multiplier = 0.2 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Budget Bill Spending Multiplier = 0.5 026 040 0.14 0.04 0.01 0.00 0.00 0.01 0.06 0.07
0.69 0.96 0.63 045 033 025 022 0.16 0.03 0.11
Low Endpoints Scenario:
Tax Reform Bill Multiplier = 0.084 0.10 013 0.12 0.10 0.08 0.06 0.05 0.04 0.01 -0.01
Budget Bill Revenue Multiplier = 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Budget Bill Spending Multiplier = 0.17 0.09 014 0.05 0.01 0.00 0.00 0.00 0.00 0.02 0.02
0.19 027 0.16 0.11 0.08 0.06 0.05 0.04 0.01 0.03
High Endpoints Scenario:
Tax Reform Bill Multiplier = 0.628 0.74 0.98 0.87 0.72 0.57 0.44 0.38 0.31 0.07 -0.08
Budget Bill Revenue Multiplier = 0.4 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Budget Bill Spending Multiplier = 0.83 042 0.67 0.23 0.06 001 0.00 001 -0.01 -0.11 -0.11
119 1.65 1.10 078 058 044 039 0.29 0.04 0.19

Source: Deutsche Bank

With respect to our GDP forecast, which already had incorporated the additional
boost to GDP from the tax reform bill, we take a balanced approach and assume
that about half of the increase in outlays from the recent budget deal show up
in real GDP for the corresponding years. This is consistent with the midpoint of
the CBO's range for the government spending multiplier when output is close to
potential, which it is, and the Fed responds as expected, which we do. Thus, on
average, the aforementioned boost to spending is set to contribute an additional
roughly 30 bps to real GDP growth in 2018 and 40 bps in 2019 relative to our
previous baseline. The fiscal impulse from the budget bill then begins to fade in
2020, as the additional spending relative to our previous forecast contributes less
than a tenth to growth in the remaining years.

Figure 4: Decomposition of DB growth forecast

Decompostion of DB growth forecast
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To be sure, there are meaningful risks to this forecast given the range of fiscal
multipliers highlighted above, but history tells us that we should err on the side of
caution. For example, the American Recovery and Reinvestment Act of 2009 was
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expected to boost federal government outlays by roughly $200 billion in calendar
year 2010, which on a dollar-for-dollar basis was worth over 1.3 percentage points
of Q4 2009 real GDP ($14.5 trillion). What ended up happening with the last
substantial fiscal stimulus package? Federal government spending contributed
less than 40 bps to real GDP growth in 2010 and was actually a drag on growth
for the next five consecutive years. Importantly, this was at a time when the
macroeconomic backdrop was likely supportive of a higher fiscal multiplier, with
significant slack in the labor market and the Fed not tightening to offset any
stimulus.

In addition, there is some evidence in the literature that the multiplier for defense
spending is lower than for other types of government spending. This is because
military spending is typically on more capital-intensive goods, and, thus, is a less
efficient fiscal stimulus as it produces fewer additional jobs to satisfy the increase
in demand relative to government spending on more labor-intensive goods.é
Given that 60% of the increase to spending caps are earmarked for defense, this
would imply a smaller boost to output than in our base case.

Nevertheless, with the economy already operating well above potential growth,
we expect fiscal spending to tighten the labor market a bit more than we had
previously anticipated, which, importantly, modestly boosts inflation.

Figure 5: The last two significant federal spending increases boosted real
GDP growth by less than 50 bps

Yopt Federal consumption expenditures & gross Investment:
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Source: BEA, Haver Analytics, Deutsche Bank

To dance to the tune, you must pay the piper
Under the CBO's baseline from last June, the US government was slated to spend

about $600 billion more than it would have raised in 2018, which would more
than double to $1.5 trillion by 2027, the end of the ten-year budget window. The
result of both the tax reform bill and the budget deal combined is to drastically
increase the government deficit. These two bills together will balloon the federal

6 See Alonso, Cristian. 2017. "Cutting Back on Labor Intensive Goods? Implications for Fiscal Stimulus."
mimeo.
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budget deficit by about $300 billion in 2018, $420 billion in 2019, and $300
billion in 2020. The result is that beginning in 2019, the projected deficit will be
over $1 trillion each year going forward, bringing the expected date of the first
trillion dollar deficit up three years relative to the June 2017 baseline. Of course,
these estimates assume that Congress adheres to current law, meaning that tax
cuts at the individual level expire in 2026 and spending cuts will be eventually
implemented in the out years. In practice, this is almost never the case. Thus, if
past is prologue, this is likely the best case scenario for the impact of these bills
on the government’s long-term finances.

In terms of potential GDP, these additional deficits amount to about 1.7% in
2018, 2.4% in 2019, 1.7% in 2020, and decline towards zero by the end of the
budget window. Combining the deficits from the recent major legislation with the
baseline, the total deficit as a share of potential GDP jumps from less than 4%
in 2017 to over 6% in 2019, and proceeds to top 7% by 2027. Longer-term fiscal
sustainability remains a key risk. If structural reforms to entitlement spending
continue to be ignored, fiscal policy’s ability to respond to exogenous shocks in
the future may be substantially curtailed.

Labor market: Further tightening likely ahead

One consequence of our stronger growth profile is that the labor market is
expected to tighten even further. We have, for some time, expected a more
significant decline in the unemployment rate than was envisioned in both
consensus and the Fed's forecasts. Even before the passage of tax cuts and higher
government spending, we anticipated that the unemployment rate would trough
at around 3.5% this cycle, which, if realized, would be its lowest level since 1969.
The logic for this stems from our assumptions that the labor force participation
rate resuming a gradual downtrend over time — there is a structural downtrend
of about -0.25 percentage points per year due to aging — and productivity
growth failing to rise in line with the pickup in aggregate demand. Under these
two assumptions, unemployment would continue to fall faster than some other
forecasts show.

As we have detailed in our recent discussion of the tax plan, the recent
expansionary fiscal policy could provide a small boost to the supply side, through
inducing more workers to enter the labor market or by sparking greater capex and
thus providing a tailwind to productivity. However, this effect is likely to be small.
In our revised unemployment rate forecasts we have allowed for a modest uptick
in the labor force participation rate in each of the next two years to allow for the
possibility that a stronger labor market could bring more workers off the sidelines.
But even with this more optimistic assumption, our central view still holds that the
supply-side of the economy will not be able to keep pace with stronger aggregate
demand, and therefore, the upgrade to our growth forecast results in a further
decline in the unemployment rate. We now anticipate that the unemployment rate
will average 3.4% in Q4 2018 and 3.2% in Q4 2019. If realized, and assuming an
unchanged estimate for NAIRU around 4.6%, the unemployment rate would fall
nearly 1.5 percentage points below NAIRU for the first time since the late 1960s.
If the Phillips curve has any life left, this unemployment profile could awaken
inflation over the next two years.
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Figure 6: Unemployment gap could Figure 7: Unemployment rate
fall to the lowest level since late expected to fall to 3.2% by
1960s end-2019
% Unemployment gap % %
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Source: BLS, CBO, Haver Analytics, Deutsche Bank | Source: BLS, CBO, Bloomberg Finance LF, Deutsche Bank

Inflation: Core inflation profile revised up modestly

The further decline in the unemployment rate should produce somewhat
greater wage and price pressures, although the incremental revision to our
growth and unemployment forecasts does not materially change our baseline
inflation outlook. The sensitivity of our price inflation forecast to changes in the
unemployment rate is pretty low due to the presence of a relatively flat Phillips
curve. The slope of the Phillips curve in our quarterly macro model for core
PCE inflation is only -0.07, implying that a 1 percentage point decline in the
unemployment rate in a given quarter raises annualized core PCE inflation in the
following quarter by only about 7 basis points. However, due to the presence
of lagged inflation in our model, the long-term cumulative impact of the decline
in the unemployment rate is magnified. Taking account of these lagged effects,
the peak impact on core PCE inflation from a 1 percentage point decline in the
unemployment rate is significantly larger, around 28 basis points. The long-term
impact from the further decline in the unemployment rate of 0.2 percentage points
thus would add about 6 basis points to our core inflation forecast, all else equal,
though this full effect would take some time to materialize.

Our forecast now sees core PCE inflation at 2% at the end of this year and 2.3%
by end-2019, up from 1.9% and 2.2% respectively. This revision is due to both
the downward revision to our unemployment rate forecast and the stronger-than-
expected January CPI print, which we attribute largely to a convergence of several
components to supportive leading indicators and models rather than one-offs that
will need to be reversed in subsequent months. Moreover, if the non-linearities
we have found operative with wage data at the state level begin to kick in, there
could be further upside risks to this forecast.
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Figure 8: Inflation set to overshoot Fed's 2% target in 2019
%/y
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Source: BEA, Haver Analytics, Deutsche Bank |

Fed: Central view unchanged, but risks titled towards more
hikes

With growth stronger, unemployment lower, and inflation modestly higher, the
Fed should raise its expectations for rate hikes over the coming years. By mid-
year, and potentially as early as March, this evolving outlook should cause the
Fed to upgrade its assessment for rate hikes this year to four, which would bring
its expectation in line with our own forecast. At this point, we have left our
expectations for the fed funds rate unchanged, motivated by the fact that our
baseline inflation outlook has not changed dramatically, and inflation has been
the binding constraint for the Fed. However, we now have greater confidence in
our more aggressive Fed call and even see the balance of risks around this view
shifting to the upside. This reassessment is evident in recent Fedspeak, in which
even more dovish FOMC members have begun to acknowledge that the balance
of risks could be tilting in favor of the economy overheating.

How much further upside could there be to fed funds expectations? One way
to calibrate this risk is to assess how high the fed funds rate has gotten during
historical tightening cycles relative to neutral policy. Historically, the Fed has
always raised the fed funds rate at least 1.25 percentage points above neutral
towards the end of recoveries to ensure that the economy did not overheat.
With reasonable estimates for the real neutral fed funds rate (r-star) likely around
0.25-0.75% by end-2019, historical experience would suggest that the Fed could
raise the fed funds rate to a range of 3.5% to 4%. Interestingly, this rule of
thumb based on historical experience is remarkably similar to optimal control
exercises we recently conducted using the Federal Reserve Board’'s model of the
US economy (FRB/US). For now, we consider this outcome to be an upside risk
to our baseline expectations, which still foresee four rate hikes in 2018 followed
by three more in 2019, putting the terminal fed funds rate just above 3%.

While our near-term outlook remains robust, we remain concerned about a
meaningful slowdown in the years to come as the fiscal impulse fades. If the Fed
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is forced to tighten more aggressively over the next two years as we anticipate,
absent a pickup in potential growth, private sector demand will likely slow in
2020 at the same time that the boost from fiscal spending tapers off. Indeed, our
base case remains that real GDP growth will fall from 2.5% in 2019 to 1.5% in
2020. Should inflation rise significantly faster than we are projecting in response
to the labor market tightening, the more aggressive Fed (and market) response
that would surely follow would push the economy into recession, we think by
2020. Indeed, our baseline forecast foresees an unprecedented soft landing — with
the Fed managing to bring the unemployment rate back up to NAIRU without
inducing a recession, something it has not achieved before. Finally, some risks lie
on the other side as well. A surprisingly strong recovery of business investment
and productivity growth could allow the economy to hum along for a good
while longer without excessive labor market tightening, surging inflation, or more
aggressive Fed policy restraint.
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not take into account the particular investment objectives, financial situations, or needs of individual clients. It is not an
offer or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy.
Target prices are inherently imprecise and a product of the analyst ' s judgment. The financial instruments discussed
in this report may not be suitable for all investors, and investors must make their own informed investment decisions.
Prices and availability of financial instruments are subject to change without notice, and investment transactions can lead
to losses as a result of price fluctuations and other factors. If a financial instrument is denominated in a currency other
than an investor's currency, a change in exchange rates may adversely affect the investment. Past performance is not
necessarily indicative of future results. Performance calculations exclude transaction costs, unless otherwise indicated.
Unless otherwise indicated, prices are current as of the end of the previous trading session and are sourced from local
exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from Deutsche Bank, subject companies, and
other parties.

The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding
organizational arrangements and information barriers we have established to prevent and avoid conflicts of interest with
respect to our research are available on our website under Disclaimer, found on the Legal tab.
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Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise
to pay fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash
flows), increases in interest rates naturally lift the discount factors applied to the expected cash flows and thus
cause a loss. The longer the maturity of a certain cash flow and the higher the move in the discount factor, the
higher will be the loss. Upside surprises in inflation, fiscal funding needs, and FX depreciation rates are among the
most common adverse macroeconomic shocks to receivers. But counterparty exposure, issuer creditworthiness, client
segmentation, regulation (including changes in assets holding limits for different types of investors), changes in tax
policies, currency convertibility (which may constrain currency conversion, repatriation of profits and/or liquidation of
positions), and settlement issues related to local clearing houses are also important risk factors. The sensitivity of fixed-
income instruments to macroeconomic shocks may be mitigated by indexing the contracted cash flows to inflation, to
FX depreciation, or to specified interest rates — these are common in emerging markets. The index fixings may — by
construction — lag or mis-measure the actual move in the underlying variables they are intended to track. The choice of
the proper fixing (or metric) is particularly important in swaps markets, where floating coupon rates (i.e., coupons indexed
to a typically short-dated interest rate reference index) are exchanged for fixed coupons. Funding in a currency that differs
from the currency in which coupons are denominated carries FX risk. Options on swaps (swaptions) the risks typical to
options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The
appropriateness of these products for use by investors depends on the investors' own circumstances, including their
tax position, their regulatory environment and the nature of their other assets and liabilities; as such, investors should
take expert legal and financial advice before entering into any transaction similar to or inspired by the contents of this
publication. The risk of loss in futures trading and options, foreign or domestic, can be substantial. As a result of the
high degree of leverage obtainable in futures and options trading, losses may be incurred that are greater than the
amount of funds initially deposited — up to theoretically unlimited losses. Trading in options involves risk and is not
suitable for all investors. Prior to buying or selling an option, investors must review the "Characteristics and Risks of
Standardized Options”, at http://www.optionsclearing.com/about/publications/character-risks.jsp. If you are unable to
access the website, please contact your Deutsche Bank representative for a copy of this important document.

Participants in foreign exchange transactions may incur risks arising from several factors, including: (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.

Deutsche Bank is not acting as a financial adviser, consultant or fiduciary to you or any of your agents with respect to
any information provided in this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, and
is not acting as an impartial adviser. Information contained herein is being provided on the basis that the recipient will
make an independent assessment of the merits of any investment decision, and is not meant for retirement accounts or
for any specific person or account type. The information we provide is directed only to persons we believe to be financially
sophisticated, who are capable of evaluating investment risks independently, both in general and with regard to particular
transactions and investment strategies, and who understand that Deutsche Bank has financial interests in the offering of
its products and services. If this is not the case, or if you or your agent are an IRA or other retail investor receiving this
directly from us, we ask that you inform us immediately.

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 risk and conflict disclosures can also be found at
https://gm.db.com on each company ’ s research page and under the "Disclosures Lookup" and "Legal" tabs. Investors
are strongly encouraged to review this information before investing.

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,
including those regarding contacts with issuer companies.
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Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated
in the Federal Republic of Germany with its principal office in Frankfurt am Main. Deutsche Bank AG is authorized under
German Banking Law and is subject to supervision by the European Central Bank and by BaFin, Germany ' s Federal
Financial Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester
House, 1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the
Prudential Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial
Conduct Authority. Details about the extent of our authorisation and regulation are available on request.

Hong Kong: Distributed by Deutsche Bank AG, Hong Kong Branch or Deutsche Securities Asia Limited (save that any
research relating to futures contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571
shall be distributed solely by Deutsche Securities Asia Limited). 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. .

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180
4444. 1t is registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration
nos.: NSE (Capital Market Segment) - INB231196834, NSE (F&O Segment) INF231196834, NSE (Currency Derivatives
Segment) INE231196834, BSE (Capital Market Segment) INBO11196830; 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. The transmission of research through DEIPL
is Deutsche Bank's determination and will not make a recipient a client of DEIPL. 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
Il Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved
in stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the
transaction amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result
of share price fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from
foreign exchange fluctuations. We may also charge commissions and fees for certain categories of investment advice,
products and services. Recommended investment strategies, products and services carry the risk of losses to principal
and other losses as a result of changes in market and/or economic trends, and/or fluctuations in market value. Before
deciding on the purchase of financial products and/or services, customers should carefully read the relevant disclosures,
prospectuses and other documentation. "Moody's", "Standard & Poor's", and "Fitch" mentioned in this report are not
registered credit rating agencies in Japan unless Japan or "Nippon" is specifically designated in the name of the entity.
Reports on Japanese listed companies not written by analysts of DSI are written by Deutsche Bank Group's analysts with
the coverage companies specified by DSI. Some of the foreign securities stated on this report are not disclosed according
to the Financial Instruments and Exchange Law of Japan. Target prices set by Deutsche Bank's equity analysts are based
on a 12-month forecast period..

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register
Number in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch or Deutsche Securities Asia Limited, Singapore
Branch (One Raffles Quay #18-00 South Tower Singapore 048583, +65 6423 8001), which may be contacted in respect
of any matters arising from, or in connection with, this report. Where this report is issued or promulgated by Deutsche
Bank in Singapore to a person who is not an accredited investor, expert investor or institutional investor (as defined in the
applicable Singapore laws and regulations), they accept legal responsibility to such person for its contents.
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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 undertake only the financial services
activities that fall within the scope of its existing DFSA license. Its principal place of business in the DIFC: Dubai
International Financial Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been
distributed by Deutsche Bank AG. Related financial products or services are available only to Professional Clients, as
defined by the Dubai Financial Services Authority.

Australia and New Zealand: This research is intended only for "wholesale clients" within the meaning of the
Australian Corporations Act and New Zealand Financial Advisors Act, respectively. Please refer to 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.

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 © 2018 Deutsche Bank AG
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