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Net asset purchases projected to turn negative after 2018!

Net sovereign and MBS purchases by BoE, Fed, ECB and BoJ, quarterly data in $ bn
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Stocks vs flows —which QE unwind?

Sovereign and MBS holdings by BoE, Fed, ECB and BoJ, quarterly data in $ bn
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The Fed experience: volumes broadly on track

Reduction in Fed US Treasury and MBS portfolio, in $ bn
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The Fed experience: deficit matters more than QE

More public net issuance than during the crisis Budget deficit more than 3 times larger than
Public debt, total and debt excluding Treasury reduction of Fed UST holdings _
securities held by the Fed, annual change (based on QE and budget contributions to change in US debt

fiscal years), in $bn. From 2018 Commerzbank held by public, NY Fed projection and CBO
estimates (based on fiscal years), in $ bn.
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BoE: Rates have taken over from QE

BoE QE portfolio, in £bn and Bank Rate, in %
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BoJ: More bang for the buck with YCC

Sovereign and MBS holdings by BoE, Fed, ECB and BoJ, quarterly data in $ bn
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ECB: Maxing out flexibility on the way to the exit

COMMERZBANK

Private purchases prevail in Q1, but not thereafter
ECB asset purchases by programme, monthly change in
portfolio size
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Reinvestments gain in importance

Monthly gross PSPP purchases, in €bn
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Achieving a post-QE equilibrium
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US Treasuries: Domestic swing-factor

COMMERZBANK

Fed was crowding out domestics, who return

after tapering announcement...

Change in US Treasury holdings during QE and

exit*, shares of total marketable debt, in percentage
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% (w0

4 -

3 B
O —mm :

: N

4 A

6-

8-

-10 -

foreigners domestics

m QE phase Exit phase

*QE phase is Q3-09 to Q1-13, exit phase Q2-13 to latest (Q1-18)
Source: US Treasury, St. Louis Fed, Commerzbank Research
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Fed

... with bank holdings rising disproportionately
Share of US Treasuries held by depositary
institutions in percent of total marketable debt held
by domestics
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US Treasuries: Words matter more than volumes

10y US Treasury term premium and Fed QE phases
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Euro area sovereigns: Who buys, who sells?

Foreigners have been the main source for the ... but this source is drying up!
PSPP... Estimated net Bund flows by investor type in % of
Net sovereign debt flows and net issuance since the PSPP Bund purchases and values in €bn (1y+
start of €QE, in €bn as of Q4-17 (1y+ general general government bonds)
government bonds)
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Euro area sovereigns: Where are the sticky hands?

‘Sticky holdings’ defined as Eurosystem, €-based pension funds and insurers and foreign central banks, in %
of outstanding 1y+ general government bonds
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Italy: Who will step in as marginal buyer of BTPs?

Share of foreign holdings of Italian debt, in % Italy net buying/selling and issuance since €QE, in
€bn as of Q4-17
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Confidence in US growth/inflation leads to short term rate rises

> The historical discount to Fed policy normalization path

> Various short term interest rates on the upswing
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Source: BlackRock Investment Institute, with data from Bloomberg and
bankrate.com, March 2018.

> Safe fixed income now offers a viable and compelling

)

portfolio alternative
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has narrowed
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March 2018.Notes: The chart shows the 12-month forward market-implied fed
funds rate (using overnight index swaps) versus the 12-month forward path
(interpolated) based on the Fed’s median forecast in its Statement of Economic
Projections.

> We see flows now responding with significant inflows
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into US short end products
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The impact on term premium

> Combination of QE normalization in the US, potential normalization by YE by ECB and
uncertain outlook for BOJ policies alongside surge in issuance from US fiscal policy
expansion have the potential to steepen the term premium after years of policy influences
pushing the term premium lower
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Sources: BlackRock Investment Institute, with data from Bloomberg and Morgan Stanley, February 2018.
Notes: The bars show net government bond issuance for the U.S., Eurozone and Japan, net of central bank purchases via quantitative easing programs.

Treasury yields can be decomposed into two components: expectations of the future path of short-term Treasury yields and the Treasury term premium. The term premium is the compensation that
investors require for bearing the risk that short-term Treasury yields do not evolve as they expected. The term premium line represents the GDP-weighted average of G3 term premiums calculated
based on model from New York Fed economists Tobias Adrian, Richard Crump, and Emanuel Moench (or "ACM"). The figures for 2018 are estimates. There is no guarantee that any forecasts
made will come to pass.
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Cross asset implication — security market line viewpoint

> Today the short end rate increases further flattened the

SML of main FI asset classes — but this time through
aggressive increases in the lowest risk areas of the
fixed income market
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Notes: The chart shows current yield as well as realized volatility of main fixed
income markets (using indices) as of April 301, 2018 and Dec 28t, 2012. The

market includes: US core fixed income; US govt debt, US IG and HY corp bonds,

US MBS, EM $ debt, EM local currency debt, Global Ex US core fixed income,
Global IG and HY corporates. Risk free rate is proxied by 1Y US OIS.
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> Higher realized risk levels in 2018 relative to 2017

FREQUENCY OF REALIZED VOL

historically aberrational low levels of volatility further
pushed down the SML for riskier assets
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Realized Vol of “Low Vol Regimes”

Sources: BlackRock Investment Institute, with data from Robert Shiller, February
2018. Notes: realized equity volatility is calculated as the annualized standard
deviation of monthly changes in US equities over a rolling 12-month period.
Using a Markov-Switching regression model, we calculate three volatility regimes
for both macro and equity market volatility: a high-volatility regime, a medium-
volatility regime and a low-volatility regime. The lines plot the average level of
volatility during each regime based on data from 1950 to 2017. The second chart
is a histogram of the realized volatility. The histogram uses data from 1950 to
2017.
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Bond markets have been well-behaved even in midst o

P

)

Term Premium on 10y Yield
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Term premia have been well-behaved. The U.S. has
not experienced a second taper tantrum
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Source: BlackRock Investment Institute, monthly data as of March 2018
Note: This chart shows estimates of term premia on sovereign bonds based on a
model similar to that of .
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> Variability of Yield Changes on Fed announcement

Absolute Change in U.S. 10y Yield

on Fed Meetings & Minutes
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Source: BlackRock Investment Institute, using data from Bloomberg, as of April
2018

Note: This chart shows the daily change in the U.S. Treasury 10yr yield on days
when FOMC meetings have concluded and when meeting Minutes have been
released.
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Bond market volatility has been steady

> Realised volatility on U.S. Treasury 10yr note
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FED MBS taper experience

Excess Return (%)
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Annual Fed MBS Purchases and Cumulative MBS Index Excess Return (%)
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FED MBS taper experience

The investor bases within mortgages and their annual purchases

Historical Change Estimated Holdings Projected 2018
(Dec-2017)

2009 2010 2011 2012 2013 2014 2015 2016 2017
Gross supply 1,696 1,349 1,142 1,661 1,546 925 1,250 1,472 1,290 6,274 1,320
Net Supply 496 -122 6 65 147 84 162 252 300 320
GSEs -56 -121 -91 -85 -83 -46 -42 -43 -2 191 12
FHLB 8 4 -1 - -19 -2 -12 -8 -9 56
Federal Reserve 910 92 -154 93 556 241 15 0 11 1,765 -168
Treasury 131 -47 -118 -26 - - -
Banks 109 105 161 94 -46 39 151 120 141 1,819 150
Foreign* -20 -39 1 6 -53 44 30 107 60 908 110
REITs 16 38 105 109 -88 9 -50 -18 40 250 35
Others (M-mgrs, HFs, Insurance Companies, Dealers) -601 -154 103 -126 -120 -200 70 94 59 1,286 181
MBS excess return (bps) 495 225 -106 91 98 40 -5 -11 36

Excess returns for spread sectors over 4 different regimes

Barclays Index Excess Returns
MBS CMBS IG Credit
QE 3 (Pre-Taper) 1.90 9.03 8.93
QE 3 (Taper) 0.38 1.05 (0.17)
Reinv Period 0.14 3.32 532
Reinv Taper (0.06) 0.30 (0.65)

The Global QE Unwind
22



BLACKROCK" COMMERZBANK ¢

ECB Activity in Covered Bond Primary Market

> ECB purchases as % amount issued > Book coverage pre and post
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e Arguably the Euro covered bond market has been the market
most impacted by the ECB’s activities with the current
programme the third of it's kind

The real money participation has been squeezed by very rich
valuations and as the ECB looks towards policy normalisation
the question is whether the investor base is there to
accommodate a reduction in ECB participation

* There have been multiple periods across the last 3Y where
transactions would not have printed without purchase
programme involvement

* Assuming an average participation of 30%, over the period of
the programme 41 transactions would have failed without the
purchase programme or 12 transactions of 125 in the last year.

* While the 3m rolling average of participation has declined from
2016 highs it has rarely dipped below 30%

The Global QE Unwind
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Communication challenges
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Blackrock ECB Survey among 11 sell side research and trading desks

Regarding the net Asset Purchase Program (APP):

1) 72% of survey participants expect the taper decision to be announced in July while 28% expect
June;

2) 90% of the survey participants expect the ECB net APP to finish by December this year with 10%
expecting March 2019;

3) 45% of the survey participants expect ECB to purchase at 15bn a month in Q4 this year and
27% expect a schedule of 30/20/10bn for Q4. The other proposed schedule was 20/10/0 or 15/10/5
for Q4;

4) 82% of survey participants expect ECB to announce a clear end date of the net APP while 18%
of participants expect a more open-ended approach that allows flexibility.

Regarding rate hikes:

1) 80% of survey participants expect the ECB to first hike rates in the middle of 2019 ( either
June or July), while 20% of participants expect September;

2) 45% of participants expect the first rate hike to be of 20bps, 35% expect 15bps, 10% expect
10bps and 10% expect 25bps;

3) Regarding forward guidance, some participants expect ECB to clarify “well past” at the time of
tapering and to potentially reaffirm the pricing of the forward curve in order to anchor
expectations.

Timing of the QE exit announcement was a surprise, timing of the QE exit was not!

The Global QE Unwind
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Words weigh more than volumes!

COMMERZBANK

ECB Board member Cceuré on QE:
“At the end of last year | said that |
didn’t expect that our asset purchase
programme would need to be extended
again. | see no reason to change my
view.”

(24 May 2018)

ECB Forward Guidance on rates:
The Governing Council expects the key
ECB interest rates to remain at their
present levels at least through the
summer of 2019.”

(ECB statement, 14 June 2018)

The Global QE Unwind

Bund and BTP future around the June ECB meeting

163.1 Statement| | press L 127.8
'conference
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Source: ECB, Bloomberg, Commerzbank Research
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Points for discussion

Should the ECB explicitly keep the option of maintaining private sector
programmes to prevent an unwarranted tightening of credit conditions?

Should the ECB be more open about the flexibility to shift APP
reinvestments between programmes?

How large are the bond market risks from TLTRO redemptions?
Can the ‘Draghi put’ be maintained when Draghi leaves?

Should the fact that EGBs are not risk free despite large APP holdings
be seen as failure in a broader sense that will come to haunt us later?

The Global QE Unwind
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Disclaimer

In accordance with ESMA MAR requirements this report was completed 28/06/2018 9:00 CEST and disseminated 29/06/2018 12:00 CEST.

In respect to Article 4 of ESMA MAR, for an overview of recommendations made in the previous 12 months on any instrument or issuer covered in this report as well as an overview of all recommendations made by the
producer(s) of this report in the previous 12 months, please follow this link:

This document has been created and published by the Research department within the Corporate Clients division of Commerzbank AG, Frankfurt/Main or Commerzbank’s branch offices mentioned in the document.
Commerzbank AG is a provisionally registered swap dealer with the CFTC.

If this report includes an analysis of one or more equity securities, please note that the author(s) certify that (a) the views expressed in this report accurately reflect their personal views; and (b) no part of
their compensation was, is, or will be directly or indirectly related to the specific recommendation(s) or views expressed by them contained in this document. The research analyst(s) named on this report
are not registered / qualified as research analysts with FINRA. Such research analyst(s) may not be associated persons of Commerz Markets LLC and therefore may not be subject to FINRA Rule 2241
restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account.

It has not been determined in advance whether and in what intervals this document will be updated. Unless otherwise stated current prices refer to the most recent trading day's closing price or spread which may fluctuate.

Conflicts of interest
Disclosures of potential conflicts of interest relating to Commerzbank AG, its affiliates, subsidiaries (together “Commerzbank”) and its relevant employees with respect to the issuers, financial instruments and/or securities
forming the subject of this document valid as of the end of the month prior to publication of this document*:

Please refer to the following link for disclosures on companies included in compendium reports or disclosures on any company covered by Commerzbank analysts:

*Updating this information may take up to ten days after month end.

Recommendation Key

I) Recommendations versus benchmarks:

Overweight (OW) We expect outperformance versus the benchmark in spread and/or total return terms
Marketweight (MW)  We expect performance in line with the benchmark in spread and/or total return terms
Underweight (UW) We expect underperformance versus the benchmark in spread and/or total return terms

Benchmark: Unless stated otherwise, the benchmark is the iBoxx € Corporate for IG-rated names/instruments,
and the iBoxx € High Yield core cum crossover LC for HY-rated hames/instruments

Il) Outright recommendations:

Buy We suggest entering / expanding positions in the relevant names/instruments
Sell We suggest reducing / closing positions in the relevant names/instruments
Time Horizon: Unless stated otherwise, the time horizon for our recommendations is three months.

Risks related to these recommendations
A variety of factors and events may adversely affect the performance of any recommendation, and in case of investment in bonds can also lead to the non-payment of coupons as well as principal losses.
These risk factors include general macroeconomic and political conditions, central bank action, or any other factor directly affecting overall risk sentiment.

In addition, industry or sector specific legal frameworks and regulation, as well as rating or rating methodology changes and any other factors directly or indirectly influencing the credit quality, the operating and/or
refinancing environment of the specific issuer may also affect performance.

The Global QE Unwind
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Disclaimer

Distribution of Commerzbank AG credit research recommendations as of 31 March 2018

All covered The proportion of issuers in each of these categories for which
instruments Commerzbank provides investment banking services
Overweight 32% 35%
Marketweight 40% 26%
Underweight 28% 38%

Source: Commerzbank Research

Disclaimer

This document is for information purposes only and does not take into account specific circumstances of any recipient. The information contained herein does not constitute the provision of investment advice. It is not
intended to be and should not be construed as a recommendation, offer or solicitation to acquire, or dispose of, any of the financial instruments and/or securities mentioned in this document and will not form the basis or a
part of any contract or commitment whatsoever. Investors should seek independent professional advice and draw their own conclusions regarding suitability of any transaction including the economic benefits, risks, legal,
regulatory, credit, accounting and tax implications.

The information in this document is based on public data obtained from sources believed by Commerzbank to be reliable and in good faith, but no representations, guarantees or warranties are made by Commerzbank with
regard to accuracy, completeness or suitability of the data. Commerzbank has not performed any independent review or due diligence of publicly available information regarding an unaffiliated reference asset or index. The
opinions and estimates contained herein reflect the current judgement of the author(s) on the date of this document and are subject to change without notice. The opinions do not necessarily correspond to the opinions of
Commerzbank. Commerzbank does not have an obligation to update, modify or amend this document 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.

This communication may contain trading ideas where Commerzbank may trade in such financial instruments with customers or other counterparties. Any prices provided herein (other than those that are identified as being
historical) are indicative only, and do not represent firm quotes as to either size or price. The past performance of financial instruments is not indicative of future results. No assurance can be given that any financial
instrument or issuer described herein would yield favourable investment results. Any forecasts or price targets shown for companies and/or securities discussed in this document may not be achieved due to multiple risk
factors including without limitation market volatility, sector volatility, corporate actions, the unavailability of complete and accurate information and/or the subsequent transpiration that underlying assumptions made by
Commerzbank or by other sources relied upon in the document were inapposite.

Commerzbank and or its affiliates may act as a market maker in the instrument(s) and or its derivative that has been mentioned in our research reports. Employees of Commerzbank and or its affiliates may provide written
or oral commentary, including trading strategies, to our clients and business units that may be contrary to the opinions conveyed in this research report. Commerzbank may perform or seek to perform investment banking
services for issuers mentioned in research reports.

Neither Commerzbank nor any of its respective directors, officers or employees accepts any responsibility or liability whatsoever for any expense, loss or damages arising out of or in any way connected with the use of all
or any part of this document.

Commerzbank may provide hyperlinks to websites of entities mentioned in this document, however the inclusion of a link does not imply that Commerzbank endorses, recommends or approves any material on the linked
page or accessible from it. Commerzbank does not accept responsibility whatsoever for any such material, nor for any consequences of its use.

This document is for the use of the addressees only and may not be reproduced, redistributed or passed on to any other person or published, in whole or in part, for any purpose, without the prior, written consent of
Commerzbank. The manner of distributing this document may be restricted by law or regulation in certain countries, including the United States. Persons into whose possession this document may come are required to
inform themselves about and to observe such restrictions. By accepting this document, a recipient hereof agrees to be bound by the foregoing limitations.

Additional notes to readers in the following countries:

Germany: Commerzbank AG is registered in the Commercial Register at Amtsgericht Frankfurt under the number HRB 32000. Commerzbank AG is supervised by both the German regulator, Bundesanstalt fiir
Finanzdienstleistungsaufsicht (BaFin), Graurheindorfer Strasse 108, 53117 Bonn, Marie-Curie-Strasse 24-28, 60439 Frankfurt am Main and the European Central Bank, Sonnemannstrasse 20, 60314 Frankfurt am Main,
Germany.
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United Kingdom: This document has been issued or approved for issue in the United Kingdom by Commerzbank AG London Branch. Commerzbank AG, London Branch is authorised by Bundesanstalt fiir
Finanzdienstleistungsaufsicht (BaFin), and the European Central Bank and is subject to limited regulation by the Financial Conduct Authority and Prudential Regulation Authority. Details on the extent of our regulation by
the Financial Conduct Authority and Prudential Regulation Authority are available from us on request. This document is directed exclusively to eligible counterparties and professional clients. It is not directed to retail clients.
No persons other than an eligible counterparty or a professional client should read or rely on any information in this document. Commerzbank AG, London Branch does not deal for or advise or otherwise offer any
investment services to retail clients.

United States: This document has been approved for distribution in the US under applicable US law by Commerz Markets LLC (‘Commerz Markets’), a wholly owned subsidiary of Commerzbank AG and a US registered
broker-dealer. Any securities transaction by US persons must be effected with Commerz Markets, and transaction in swaps with Commerzbank AG. Under applicable US law; information regarding clients of Commerz
Markets may be distributed to other companies within the Commerzbank group. This research report is intended for distribution in the United States solely to “institutional investors” and “major U.S. institutional investors,”
as defined in Rule 15a-6 under the Securities Exchange Act of 1934. Commerz Markets is a member of FINRA and SIPC. Any derivatives transaction with US persons must be effected in accordance with the provisions of
the Dodd-Frank Wall Street Reform and Consumer Protection Act.

Canada: The information contained herein is not, and under no circumstances is to be construed as, a prospectus, an advertisement, a public offering, an offer to sell securities described herein, solicitation of an offer to
buy securities described herein, in Canada or any province or territory thereof. Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus
with the relevant Canadian securities regulators and only by a dealer properly registered under applicable securities laws or, alternatively, pursuant to an exemption from the dealer registration requirement in the relevant
province or territory of Canada in which such offer or sale is made. Under no circumstances is the information contained herein to be construed as investment advice in any province or territory of Canada and is not tailored
to the needs of the recipient. In Canada, the information contained herein is intended solely for distribution to Permitted Clients (as such term is defined in National Instrument 31-103) with whom Commerz Markets LLC
deals pursuant to the international dealer exemption. To the extent that the information contained herein references securities of an issuer incorporated, formed or created under the laws of Canada or a province or territory
of Canada, any trades in such securities may not be conducted through Commerz Markets LLC. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon these materials,
the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence.

European Economic Area: Where this document has been produced by a legal entity outside of the EEA, the document has been re-issued by Commerzbank AG, London Branch for distribution into the EEA.

Singapore: This document is furnished in Singapore by Commerzbank AG, Singapore branch. It may only be received in Singapore by an institutional investor or an accredited investor as respectively defined in section 4A
of the Securities and Futures Act, Chapter 289 of Singapore (“SFA”) pursuant to section 274 or section 275 (as applicable) of the SFA. Nothing in this document constitutes accounting, legal, regulatory, tax, financial or
other advice and/or recommendations to the recipient of this communication. Further, the communication/information provided herein does not constitute a “financial advisory service” within the meaning of the Financial
Advisers Act, Chapter 110 of Singapore (“FAA”) and therefore, the regulatory requirements and duties that may be owed to a client pursuant to or in connection with the FAA are not applicable to the recipient in connection
with this communication. Recipients are advised to seek independent advice from their own professional advisers about the information discussed herein.

Hong Kong: This document is furnished in Hong Kong by Commerzbank AG, Hong Kong Branch, and may only be received in Hong Kong by ‘professional investors’ within the meaning of the Securities and Futures
Ordinance (Cap.571) of Hong Kong and any rules made there under, and persons whose ordinary business is to buy or sell shares or debentures.

Japan: This information and its distribution do not constitute and should not be construed as a "solicitation" under the Financial Instrument Exchange Act (FIEA). This information may be distributed from Commerzbank
international branches outside Japan solely to "professional investors" as defined in Section 2(31) of the FIEA and Section 23 of the Cabinet Ordinance Regarding Definition of Section 2 of the FIEA. Please note that
Commerzbank AG, Tokyo Branch has not participated in its preparation. Not all financial or other instruments referred to in this information are available within Japan. You should contact the Corporate Clients division of
Commerzbank AG for inquiries on availability of such instruments.

Australia: Commerzbank AG does not hold an Australian financial services licence. This document is being distributed in Australia to wholesale customers pursuant to an Australian financial services licence exemption for
Commerzbank AG under Class Order 04/1313. Commerzbank AG is regulated by Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) under the laws of Germany which differ from Australian laws.

People’s Republic of China (PRC): This document is furnished by Commerzbank AG and is only intended for institutions that are eligible for financial transactions. No-one else may rely on any information contained
within this document. Any derivative transactions by PRC persons may only be entered into by PRC financial institutions which are permitted to conduct derivatives business in the PRC and have obtained all necessary
regulatory approvals in the PRC.

© Commerzbank AG 2018. All rights reserved. Version 9.27
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