Deutsche
Asset Management

Fixed Income | May 2017

Investment-grade fixed-income: Is the Bull Market over?

From a long-term perspective, the U.S. bond market has performed quite well for over three
decades. Now, rising rates and other valuation factors may threaten to end its run. Investment
managers should have a strong understanding of the historical fundamentals driving the market
so that they can decide when and how to adjust their strategies.

Executive Summary

The bull market in U.S. bonds has lasted for over three
decades. From the early 1980’s, the market has boasted an
average return just shy of 8 percent with generally low
volatility. The market’s outperformance began after Federal
Reserve Chairman Paul Volcker tightened monetary policy
dramatically in 1980, pushing the 10-year Treasury yield to a
high-water mark above 14 percent. The decline in rates over
the subsequent 37 years has been the main driver of the
market’s performance.

We expect that rising inflation and the Fed’s proposed
tightening and tapering will weigh on the market’s
performance going forward. In fact, the bull market might
already have ended—we will not know for sure for several
years. However, since fixed income’s risk-adjusted returns
remain attractive, we continue to advocate an overweight
position in bonds.

While we expect nominal interest rates to rise, the true driver
of the market’s performance will be the behavior of real
interest rates. In this paper, we examine four factors that will
affect these rates: the term premium, government deficits, the
savings glut, and the unwinding of the Fed’s quantitative

easing (QE) policy.
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Background

The bull market in U.S. bonds began after 1980 when Paul
Volcker took over as chairman of the Federal Reserve and
began a program to quash inflation by raising interest rates
sharply; this set up a peak in rates not reached since. The
decline in rates over most of the 37 years that followed was
the principal driver of the market’s outperformance. Now, the
Fed’s plan to incrementally raise its benchmark interest rate,
and worries about potential inflation, have market participants
concerned that the bull run might be over.

The market’s run might have already ended in the fourth
quarter of 2016. We will not be able to say definitively for a
few years, when it becomes clear whether a new trend has
started. In this paper, we will evaluate the factors driving the
market over the next two to three years, in order to ascertain
its probable course.

To analyze the history of the bull market, it is useful to refer to
the U.S. Barclays Aggregate Index. While the market is
admittedly more diverse than the index, it is a useful
benchmark for overall performance.
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It shows that the bond market’s performance has been
outstanding (see Figure 1, which dates back to 2000). It has
had positive performance for 34 of the 37 years following
1980, with an average return of just shy of 8 percent. The
worst year was 1994, with a negative return of only 2.9
percent. Turning to our more recent timeframe, 2000 to 2016,
the market has had positive returns for 16 of 17 years. The
sole negative year was 2013, when the Barclays index
returned negative 2.0 percent. The market has had a 15-year
total rate of return averaging 4.58 percent.

The risk characteristics of the market have been equally
outstanding. That 4.58 percent over the last 15 years had a

Figure 1: Returns for U.S. Barclays Aggregate Index

standard deviation of only 3.48 percent and a Sharp ratio

of 0.93. Compare that with the S&P 500 over the same
period. It underperformed by three basis points, returning
4.55 percent, but had a standard deviation of over 14 percent
and a Sharp ratio of 0.29.

Based on risk versus return, in a risk-constrained portfolio,
investing in the Barclays Aggregate’s components was the
better choice. Given this history, and despite the factors
indicating that the bull run might be over, our strategic asset
allocation models continue to advocate an overweight position
in bonds.
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Source: Barclays indices. Returns as of Dec. 31, 2016.
Past performance is not indicative of future results.

Market Prospects

There is some sense that the fundamentals of the bond
market are running out of room. There is at least conceptually
a lower bound for rates at zero; it may not be a hard bound,
but it is certainly a soft one. We believe there will be
resistance, at least in the United States, to U.S. Treasury
rates going negative. Recent history hints at this: looking
back, three of the last four years saw the Barclays
Aggregate’s weakest performance since the start of the last
decade. Positive momentum seems to be slowing.

To get a longer perspective on the market’s prospects, it may
be useful to set aside tactical speculation about the Federal
Reserve’s tightening schedule, or whether the 10-year bond
might break 2.75 percent. Rather, to determine if the 37-year

rally is likely to continue, put the market’s performance into
context by looking at some slightly deeper trends.

Looking back over the bull market’s history, the journey from
14 percent to 2 percent was surprisingly consistent. It did
have several 200 basis point backups for short periods in
1983 and 1984, and from 1986 to 1987. Similarly, it had
multi-year directionless periods from 1987 to 1990 and 2003
to 2007. Other than that, rates have been steadily declining.

More recently, the decline has shallowed. For example, the
longest period of mostly sideways rate movements was from
2011 to early 2017. Also, the 10-year U.S. Treasury in the first
quarter of 2017 was around 2.25 percent, plus or minus 10
basis points. That means 10-year yields were above where
they were five years earlier, the first time this has happened
since 1980, with a brief exception with a short period in the
summer of 2007.
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Inflation and Rates

For another perspective, we can decompose the 10-year
Treasury rate into its inflation component and its real
component. One of the leading explanations of the decline in
rates has been the decline in inflation. However, note that
most of the contribution from falling inflation was over by early

Figure 2: Trimmed Mean PCE Inflation Rate

to mid-1990s, when the economy first moved into a consistent
2.25 to 2.50 percent inflation regime.

Inflation now hovers on either side of two percent, just about
where it was 20 years ago. Note that what we present here is
ex post inflation data. We use the Dallas Fed’s Trimmed
Mean PCE (personal consumption expenditures) figures,
which throw out higher and lower outliers.
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Source: Federal Reserve Bank of Dallas, March 2017.

Until the Treasury Inflation Protected Securities (TIPS) market
matured, it was very difficult to determine the bond market’s
inflation expectations, disaggregating them from nominal
rates. However, looking back at the most recent history, the
Dallas Fed’s measurement of inflation has matched break-
evens quite closely.

The break-even reduction really drove the bond market for the
early part of bull market, but it has gone sideways for the most
part since then. So will the inflation trend be a positive or
negative factor for nominal yields going forward? Given the
recent thinking out of the Fed, we believe it leans towards

the negative.

There is some discussion of allowing inflation to run north of

2 percent, which of course implies that it is something that the
Fed can dial up at will. While their role may be more passive,
we do think the Fed is going to allow inflation to

increase slightly.

A far more complex puzzle is the behavior of real interest
rates—that is to say rates after the inflation returns are
extracted, or the return on TIPS. Here we see the driver of
most of the bond market performance, as measured by the
Barclays Aggregate, since 2000.

The longer picture is also somewhat fuzzy, because prior to
the TIPS market’s coming into its own early in the last
decade, the data set is incomplete. Real rates as measured
by TIPS did run north of 4 percent for much of the 1997 to
2001 period. We question the information value of these data
because the market was only starting to get comfortable with
TIPS and demanded a premium until liquidity improved in
that marketplace.

TIPS returns did step down to 2 percent in the 2002 to 2007
period, then spiked briefly due to liquidity concerns during the
financial crisis. They then descended to near, and then below,
zero briefly in 2012, and then hovered slightly north of zero as
they are now.

The behavior of real rates may provide much of the predictive
power for the returns of the Barclays Aggregate going
forward. While there are multiple theories to explain the
interest rate behavior that drove the bull market, it is useful to
examine the outlook for four potential drivers and see what
they say about the future. These are the term premium, the
government deficit, the savings glut and the Fed’s quantitative

easing (QE) policy.
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Figure 3: 10-Year Treasury Inflation-Indexed Security, Constant Maturity
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Source: Board of Governors of the Federal Reserve System (U.S.), March 2017.

The Term Premium

This is a concept that is widely discussed, but there is

often no precise common agreement as to what it means.

In layman's terms, it is best described as the compensation
that investors demand above the path of future interest rates
to compensate them for the risk of added uncertainty,
volatility and inflation. It is a theoretical construct, not a
simple calculation.

The New York Fed and Morgan Stanley, among others,
publish term premium forecasts. They often come up with
different results. Nonetheless, since 1991, the Fed, the
Treasury, and the Federal government overall have gained
credibility by keeping long-term inflation low, allowing the term
premium to decline in some periods to zero. We remain close
to historical lows, with some analysts saying the term
premium is currently negative. You could call that a term
discount. Our interpretation is that the term premium is slightly
negative in its effect on real rates. Looking forward, since the
term premium is so low, there is little room for it to contribute
further to reducing interest rates.

Figure 4: New York Fed term premium estimate: 10 year
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Source: FRBNY, Haver Analytics, DB Global Markets Research.
March 2017.

Forecasts are based on assumptions, estimates, views and
hypothetical models or analyses, which might prove inaccurate
or incorrect.

Deficits

The second potential contributor to real interest rates is future
government deficits. The usual theory is that a government
that is running an unsustainable deficit level will cause higher
interest rates. The Congressional Budget Office is projecting
an increase in deficits, and therefore, a greater future supply
of government debt. However, that will not necessarily require
higher interest rates to attract investors, as there might be
ample demand to absorb greater supply.

The budget deficit has been a boogeyman for the bond
market ever since the Reagan years, but it never seems to
have caused higher rates. The market has never had
significant difficulty financing the deficit. If anything, the
statistical correlation between supply and rates has been
somewhat negative. Based on this, if one ignores the
accepted theoretical link between deficits and interest rates,
one could argue that, historically, higher deficits have led to
lower interest rates. This reality is likely attributable to the
causality of a weaker economy to lower tax receipts and
higher relief spending, and subsequent monetary easing.
The projected deficit’s effect on interest rate expectations is
uncertain, probably neutral.

The Savings Glut

This is a favorite argument of former Fed Chair Ben Bernanke
and runs as follows. During the last decade, emerging
economies in Asia, the oil exporting nations and elsewhere,
targeted export-led growth. This led to significant current
account surpluses, due to savings and the monetary reserves
some emerging economies built up after the liquidity crises of
the late 1990s.

Investment-grade fixed-income: Is the Bull Market Over? 4
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These were recycled in the global capital markets mainly
through massive buying of U.S. Treasuries, keeping demand
high and pushing rates lower. This is a strong argument, but it
is not necessarily relevant going forward.

Data from the Treasury and the Fed shows that foreign
investors invested significantly into U.S. Treasuries during
and immediately after the Global Financial Crisis. Foreign
holdings of Treasuries went from $2.1 trillion at the end of
2006 to $5.8 trillion at the end of 2013.

Figure 5: Net foreign purchases: treasury bonds & notes
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Source: Treasury, Haver Analytics, DB Global Markets Research.
February 2017

Since then it has hit a wall, standing at $5.9 trillion at the end
of 2016. In fact, holdings by China, Japan and some OPEC
countries are beginning to decline as oil revenues fall and as
Asian countries move towards consumer-led rather than
export-driven economies.

We believe the savings glut was a contributing factor to the
interest rate declines of 2005 to 2013. However, it is very
unlikely to be a positive contributor going forward.

Quantitative Easing

In recent years, the strongest support to the bond market has
almost certainly been from quantitative easing—and it has
become a global phenomenon. However, we believe that QE
in its various forms is a policy tool that has passed its prime.

While in the early stages of a recession, aggressive monetary
easing is almost certainly a positive, there is a growing
recognition that longer-term QE has collateral damage,

including the negative effects on savers and financial
institutions, and the distortions it causes in the capital
markets. Going forward, quantitative easing will be reversed
through tapering; the only question is at what pace.

How tapering will impact the bond market is the question.
Intentionally or not, QE is as much about maturity
transformation as it is about monetary supply. The Fed’s
portfolio of $4.4 trillion has a duration of about 5 1/4 years.
The Fed mostly finances its holdings through currency in
circulation, and interest on excess reserves (in essence, a
short-term rate). That means it runs a maturity mismatch of
over five years. The $4.4 trillion at five+ years duration has
the duration equivalent of seven years of Treasury issuance,
given the current deficit. Depending on the pace of tapering,
this could represent a material and market-impacting net
increase in supply in the intermediate term.

Figure 6: Monthly Fed, ECB, BoE, and BoJ asset purchases
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Source: DB Global Markets Research. February 2017

It is worth noting that, in recent years, this borrow short/lend
long mismatch has generated annual remittances—profit—of
over $90 billion/year for the U.S. Treasury (on a capital base
of about $40 billion.) However, every 25 basis points that the
Fed hikes reduces that net carry by about $6 billion.
Moreover, in the fourth quarter of last year, while it did
generate a book profit of $23 billion on its carry income, the
Fed lost about $161 billion on mark-to-market unrealized
losses. For a private institution, this would clearly be
untenable. However, the Fed, with its ability to create money,
truly never has to lose money on any of holdings because it
can hold them to maturity. Even so, the Fed runs significant
political risk. Nobody from the Fed wants to be brought up to
Capitol Hill to explain why, optically at least, it lost $100 billion
of taxpayer money on this portfolio. For this, and other
reasons, it is clear that some of the Fed Governors are
becoming uncomfortable with size of the Fed’s balance sheet.
They would like to begin reducing it sooner rather than later.

Investment-grade fixed-income: Is the Bull Market Over? 5
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St. Louis Fed President James Bullard has talked about
creating space on the balance sheet to facilitate future policy
needs. Likewise, some Governors would like to raise rates in
order to have the potential to lower them again as a viable
tool to fight future crises. Bullard advocates reducing the QE
portfolio so the Fed can add to it again if there is another
crisis. We believe unwinding QE is going to be negative for
real rates.

Forecast

These four indicators run from neutral to negative, with the
most negative being the unwinding of the Fed's balance
sheet—beginning in late 2017, and perhaps early 2018. Is
there a potential positive for the bond market as a whole?

Figure 7: Intermediate IG Corporate OAS

Of course, the Barclays Aggregate is not just comprised of
U.S. Treasuries; it has spread assets as well. Mortgages, to a
large degree, will behave similarly to Treasuries. But about
the 25 percent of the index is comprised of credit instruments,
currently spreading perhaps 118 basis points over
Treasuries? Could we get more performance there, as we did
in 2016 when there were solid excess returns of 442 basis
points for that sector?

It is possible. Right now, we are at the tighter end of the
historical range. Carry perhaps could add 25 basis points
overall to the index's returns. Also, we do think that there is a
little bit of room for tightening, perhaps 10 to 15 basis points,
which would provide another 30 or 40 basis points of return.

Whether that happens this year or further down the road is
unclear. We do not think spread carry or spread tightening
alone is enough to reverse the overall trend in bonds.
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Conclusion

To return to the original question: Is the bull market in bonds
over? If the definition of the bull market in bonds is “ running a
four percent average total rate of return over extended future
periods”, then yes, the bull market is absolutely over. Does
that mean that a bear market has begun? Not necessarily. We
expect, for this year and going forward, that total rates of
return will be in the one percent to two percent range, as
measured by the Agg. We are likely to have negative returns
in one out of every three or four years.

If investors still think that those returns are unacceptable, they
are going to have to be creative. They will need to find
managers with expertise in security selection and perhaps
sector rotation. They will need to consider expanding their
investment universe, looking beyond core to opportunities
further down the credit spectrum. Structured notes might be
another opportunity. Floating rate notes could be another,
especially since they may benefit as the Fed tightens.

Overall, we think it is going to be a challenging time, but one

in which proactive investors may be able to continue to
achieve the returns they require.

Investment-grade fixed-income: Is the Bull Market Over? 6



Risk Disclosure: Bond investments are subject to interest-rate and credit risks. When interest rates rise, bond prices generally fall. Credit risk
refers to the ability of an issuer to make timely payments of principal and interest. Investing in derivatives entails special risks relating to
liquidity, leverage and credit that may reduce returns and/or increased volatility. Investing in foreign securities, particularly those of emerging
markets, presents certain risks, such as currency fluctuations, political and economic changes, and market risks.

Confidential. For Professional Clients (MiFID Directive 2004/39/EC Annex II) only. For Qualified Investors (Art. 10 Para. 3 of the Swiss
Federal Collective Investment Schemes Act (CISA)).
“For Institutional investors only. Further distribution of this material is strictly prohibited”

Investments are subject to risk, including possible loss of investment capital.

The material was prepared without regard to the specific objectives, financial situation or needs of any particular person who may receive it. It
is intended for informational purposes only and it is not intended that it be relied on to make any investment decision. It is for professional
investors only. It does not constitute investment advice or a recommendation or an offer or solicitation and is not the basis for any contract to
purchase or sell any security or other instrument, or for Deutsche Bank AG and its affiliates to enter into or arrange any type of transaction as
a consequence of any information contained herein.

Please note that this information is not intended to provide tax or legal advice and should not be relied upon as such. Deutsche Asset
Management does not provide tax, legal or accounting advice. Please consult with your respective experts before making investment
decisions.

Neither Deutsche Bank AG nor any of its affiliates, gives any warranty as to the accuracy, reliability or completeness of information which is
contained. Except insofar as liability under any statute cannot be excluded, no member of the Deutsche Bank Group, the Issuer or any
officer, employee or associate of them accepts any liability (whether arising in contract, in tort or negligence or otherwise) for any error or
omission or for any resulting loss or damage whether direct, indirect, consequential or otherwise suffered.

For investors in Bermuda: This is not an offering of securities or interests in any product. Such securities may be offered or sold in Bermuda
only in compliance with the provisions of the Investment Business Act of 2003 of Bermuda which regulates the sale of securities in Bermuda.
Additionally, non-Bermudian persons (including companies) may not carry on or engage in any trade or business in Bermuda unless such
persons are permitted to do so under applicable Bermuda legislation.

For investors in Switzerland: Deutsche Asset Management Schweiz AG is the asset management arm of Deutsche Bank AG in Switzerland,
authorized and regulated by the Swiss Financial Market Supervisory Authority (“FINMA”). This material is intended for information purposes
only and does not constitute investment advice or a personal recommendation. This document should not be construed as an offer to sell
any investment or service. Furthermore, this document does not constitute the solicitation of an offer to purchase or subscribe for any
investment or service in any jurisdiction where, or from any person in respect of whom, such a solicitation of an offer is unlawful. Neither
Deutsche Bank AG nor any of its affiliates, gives any warranty as to the accuracy, reliability or completeness of information which is
contained in this document. Past performance or any prediction or forecast is not indicative of future results. The views expressed in this
document constitute Deutsche Bank AG or its affiliates’ judgment at the time of issue and are subject to change. Deutsche Bank has no
obligation to update, modify or amend this letter or to otherwise notify a reader thereof in the event that any matter stated herein, or any
opinion, projection, forecast or estimate set forth herein, changes or subsequently becomes inaccurate, or if research on the subject
company is withdrawn. Prices and availability of financial instruments also are subject to change without notice. The information provided in
this document is addressed solely to Qualified Investors pursuant to Article 10 paragraph 3 of the Swiss Federal Act on Collective Investment
Schemes (CISA) and Article 6 of the Ordinance on Collective Investment Schemes. This document is not a prospectus within the meaning of
Articles 1156 and 652a of the Swiss Code of Obligations and may not comply with the information standards required thereunder. This
document may not be copied, reproduced, distributed or passed on to others without the prior written consent of Deutsche Bank AG or its
affiliates.

For investors in South Korea (based on a reverse solicitation): This material deals with a specific product/investment strate gy which is not
registered in Korea. Therefore the material can not be used for Korean investors. Only passive communication to respond to a request from a
Korean investor is allowed. This material can not be sent to a Korean investor unless the investor requests the material on an unsolicited
basis or the investor is an existing client of the product. Also, it may be prudent to have some paper trail which can evidence the fact that the
request was made by the investor on an unsolicited basis.

For the UK: Issued and approved by Deutsche Asset Management (UK) Limited of Winchester House, 1 Great Winchester Street, London
EC2N 2DB, authorised and regulated by the Financial Conduct Authority (“FCA”).

This document is a “non-retail communication” within the meaning of the FCA's Rules and is directed only at persons satisfying the FCA’s
client categorisation criteria for an eligible counterparty or a professional client. This document is not intended for and should not be relied
upon by a retail client. This document may not be reproduced or circulated without written consent of the issuer.”



For investors in Belgium: The information contained herein is only intended for and must only be distributed to institutional and/or
professional investors (as defined in the Belgian law of 2 August 2002 on the supervision of the financial sector and the financial services).
In reviewing this presentation you confirm that you are such an institutional or professional investor. When making an investment decision,
potential investors should rely solely on the final documentation (including the prospectus) relating to the investment or service and not the
information contained herein. The investments or services mentioned herein may not be adequate or appropriate for all investors and
before entering into any transaction you should take steps to ensure that you fully understand the transaction and have made an
independent assessment of the suitability or appropriatness of the transaction in the light of your own objectives and circumstances,
including the possible risks and benefits of entering into such a transaction. You should also consider seeking advice from your own
advisers in making the assessment. If you decide to enter into a transaction with us you do so in reliance on your own judgment.

For investors in Hong Kong: This document is issued by Deutsche Bank AG acting through its Hong Kong Branch. Investment involve
risks, including possible loss of principal amount invested. Past performance or any prediction or forecast is not indicative of future results.
Interests in the investment mentioned in the document may not be offered or sold in Hong Kong, by means of an advertisement, invitation
or any other document, other than to Authorized Persons only and as such, is not approved under the Securities and Futures Ordinance
(SFO) or the Companies Ordinance and shall not be distributed to non-Authorized Persons in Hong Kong or to anyone in any other
jurisdiction in which such distribution is not authorized. This document has not been reviewed by any regulatory authority in Hong Kong.
For the purposes of this statement, an “Authorized Person” must be a category (a) to (i) professional investor as defined under the
interpretation of Schedule 1 part 1 of the SFO. The distribution of this information may be restricted in certain jurisdictions.

For investors in Japan: This document is prepared by Deutsche Bank A.G. London Branch and is distributed in Japan by Deutsche
Securities Inc. (DSI). Please contact the responsible employee of DSI in case you have any question on this document because DSI
serves as contacts for the product or service described in this document. This document is for distribution to Professional Investors only
under the Financial Instruments and Exchange Law. The term “resident of Japan” means any natural person having his place of domicile
or residence in Japan, any corporation or other entity organized under the laws of Japan or having its main office in Japan, or an office in
Japan of any corporation or other entity having its main office outside Japan.

For investors in Taiwan: The interests described in this document may be made available for investment outside Taiwan by investors
residing in Taiwan, but may not be offered or sold in Taiwan. The interests described in this document are not registered or approved by
FSC of Taiwan ROC and could not be offered, distributed or resold to the public in Taiwan. The investment risk borne by unregistered and
unapproved interests could cause investors to lose part of or all investment amount. The securities may be made available for purchase
outside Taiwan by investors residing in Taiwan, but may not be offered or sold in Taiwan.



This document is intended for discussion purposes only and does not create any legally binding obligations on the part of Deutsche Bank AG
and/or its affiliates (“DB”). Without limitation, this document does not constitute investment advice or a recommendation or an offer or
solicitation and is not the basis for any contract to purchase or sell any security or other instrument, or for DB to enter into or arrange any
type of transaction as a consequence of any information contained herein. The information contained in this document is based on material
we believe to be reliable; however, we do not represent that it is accurate, current, complete, or error free. Assumptions, estimates and
opinions contained in this document constitute our judgment as of the date of the document and are subject to change without notice. Past
performance is not a guarantee of future results. Any forecasts provided herein are based upon our opinion of the market as at this date and
are subject to change, dependent on future changes in the market. Any prediction, projection or forecast on the economy, stock market, bond
market or the economic trends of the markets is not necessarily indicative of the future or likely performance. Investments are subject to
risks, including possible loss of principal amount invested.

When making an investment decision, potential investors should rely solely on the final documentation relating to the investment or service
and not the information contained herein. The investments or services mentioned herein may not be appropriate for all investors and before
entering into any transaction you should take steps to ensure that you fully understand the transaction and have made an inde pendent
assessment of the appropriateness of the transaction in the light of your own objectives and circumstances, including the possible risks and
benefits of entering into such transaction. For general information regarding the nature and risks of the proposed transaction and types of
financial instruments please go to https://www.db.com/company/en/risk-disclosures.htm. You should also consider seeking advice from
your own advisers in making this assessment. If you decide to enter into a transaction with us you do so in reliance on your own judgment.

Certain Deutsche Asset Management products and services may not be available in every region or country for legal or other reasons, and
information about these products or services is not directed to those investors residing or located in any such region or country. DB
SPECIFICALLY DISCLAIMS ALL LIABILITY FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL OR OTHER LOSSES OR DAMAGES
INCLUDING LOSS OF PROFITS INCURRED BY YOU OR ANY THIRD PARTY THAT MAY ARISE FROM ANY RELIANCE ON THIS
DOCUMENT OR FOR THE RELIABILITY, ACCURACY, COMPLETENESS OR TIMELINESS THEREOF.

The material was prepared without regard to the specific objectives, financial situation or needs of any particular person who may receive it. It
is intended for informational purposes only and it is not intended that it be relied on to make any investment decision. It is for professional
investors only. It does not constitute investment advice or a recommendation or an offer or solicitation and is not the basis for any contract to
purchase or sell any security or other instrument, or for Deutsche Bank AG and its affiliates to enter into or arrange any type of transaction as
a consequence of any information contained herein. Investment decisions should always be based on the Sales Prospectus, supplemented
in each case by the most recent audited annual report and, in addition, by the most recent half-year report, if this report is more recent than
the most recently available annual report.

Past performance is not indicative of future results. No representation or warranty is made as to the efficacy of any particular strategy or the
actual returns that may be achieved.

Neither Deutsche Bank AG nor any of its affiliates, gives any warranty as to the accuracy, reliability or completeness of information which is
contained. Except insofar as liability under any statute cannot be excluded, no member of the Deutsche Bank Group, the Issuer or any
officer, employee or associate of them accepts any liability (whether arising in contract, in tort or negligence or otherwise) for any error or
omission or for any resulting loss or damage whether direct, indirect, consequential or otherwise suffered.

The views expressed constitute Deutsche Bank AG's or its affiliates’ judgment at the time of issue and are subject to change. Any forecasts
provided herein are based upon our opinion of the market as at this date and are subject to change, dependent on future changes in the
market. Any prediction, projection or forecast on the economy, stock market, bond market or the economic trends of the markets is not
necessarily indicative of the future or likely performance. Investments are subject to risks, including possible loss of principal amount
invested. The value of shares/units and their derived income may fall as well as rise. Past performance or any prediction or forecast is not
indicative of future results.

Certain Deutsche Asset Management investment products and services may not be available in every region or country for legal or other
reasons, and information about these products or services is not directed to those investors residing or located in any such region or country.
Deutsche Asset Management represents the asset management activities conducted by Deutsche Bank AG or any of its subsidiaries.

©2017. All rights reserved 1-050842-1



