CIOIVIEW

Fixed-Income Perspectives

October 8, 2019

/DWS

Marketing Material

LESSONS FROM THE U.S. REPO-MARKET TURMOIL

The abrupt repo-rate increase shouldn't have come as a surprise to the Fed. While short-term factors
played a role, long-term bugs need to be addressed.
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WHAT HAPPENED?

On Monday, September 16, and Tuesday, September 17,
Overnight Treasury general collateral (GC) repurchase-
agreement (repo) rates surprisingly surged to almost 10%.
Theory suggests that they should trade closer to 1.8%, the
interest rate the U.S. Federal Reserve (the Fed) pays com-
mercial banks on their excess reserves. Because of the
glitch in the repo market, the effective federal funds rate
(EFFR) left the band set out by the Fed (then: 2.00%-
2.25%, now 1.75%-2.00%). The Fed hurried to intervene
and started offering repo facilities starting on Tuesday, Sep-
tember 17. Within a couple of days, through overnight and 2
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_ Repo and other short-term rates spiked in mid-September, leaving market partici-
pants guessing about the causes.
_ We view regulatory issues and structural market changes as the most likely caus-

_ The episode should serve as a reminder that both the Fed and markets are still
learning how to cope with unfamiliar challenges, in the aftermath of a decade of
unconventional monetary policies.

-week repos, the Fed pumped close to 200 billion dollars
into the system. Why did this happen? Was it just a tech-
nical glitch? We doubt it.

For one thing, there have already been a couple of similar
events in recent years (see chart). The main difference back
then was that those elevated intraday highs were insignifi-
cant in size relative to the total of repo transactions. This
time around, however, the Secured Overnight Financing
Rate (SOFR), which measures the average cost of repo
transactions on any given day, also increased significantly,
leading the Fed to intervene directly in the repo market.
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The episode certainly brought back some bad memories.
Ruptures in certain parts of the money market preceded the
great financial crisis (GFC) at its outset in 2007. This time
around, market participants were left wondering why banks
with ample reserves would be unwilling to lend money to
each other for an interest rate of up to 10%, when they
would only receive 1.8% from the Fed. However, we do not
believe this incident has to do with a lack of trust between
the banks. For one thing, overnight repos have U.S. Treas-
uries as collateral. So, they are as safe a loan you can
make — counterparty risk looks very small therefore.

WHY DID RATES SPIKE NOW?

Several short-term causes appear more likely to have been
the immediate triggers. A corporate-tax pay day and a large
Treasury settlement from prior auctions (of 3-, 10- and 30-
year Treasuries)1 both drained some 100-150 billion dollars
from the market.” While neither should have come as a sur-
prise, other factors perhaps did. Few doubt that this event
could not have been dealt with and in hindsight it might be
easy to claim that the Fed should have been better pre-
pared. There have been changes at the helm of the New
York Fed this summer that some interpret as having dented
the bank's market/trading expertise in general.®> And when
the Fed conducted its first repo operation since the GFC on
Wednesday morning, the exercise was delayed by 25
minutes due to technical difficulties. Before the GFC, repo
interventions had been common practice for the Fed.

THE MECHANICS OF THE REPO MARKET

At this point, it may be worth exploring some of the basics of
the repo market. For banks seeking funding it offers liquidi-
ty, thanks to various non-bank entities, such as money-
market funds. Other traditional sources of bank funding are
unsecured loans. Banks can also borrow from the Federal
Reserve's discount window.* That interest rate, known as
the Federal Reserve discount rate, is usually 0.5% higher
than the EFFR. As a result, it mainly tends to be used by
banks struggling to find other funding sources.

Only 24 primary dealers are trading counterparties to the
Fed. They have to make bids in Treasury auctions and are
able to receive interest on their (reserve) holdings at the
Fed. The repo market, however, is open to many more insti-
tutions. Banks and investors use the repo market to ex-
change top-rated assets for short-term cash funding. Bor-
rowers then repurchase the assets for a slightly higher price
at an agreed date, usually the next day. The U.S. repo mar-
ket has an average daily notional amount of 2.2 trillion dol-
lars outstanding.®

SOME LONG-TERM CONSIDERATIONS

In our view, some longer-term shifts may have contributed
to recent troubles. One obvious set of suspects are some of
the side-effects of more than a decade of unconventional
monetary policies. These led to the Fed's balance sheet to
first grow and then shrink again, as the Fed started its bal-
ance-sheet normalization program in October 2017. The
Fed grew and shrank its balance sheet to a large part by
buying and selling Treasury, agency and mortgage-backed
securities. When buying/selling these securities from/to a
dealer (i.e. a commercial bank), the bank's reserves at the
Fed increase/decrease. The Fed's balance-sheet normali-
zation program therefore resulted in decreased bank re-
serves.

It is normal for a central bank's balance sheet to grow more
or less in line with the economic growth of the country. And
it has also been normal for the demand for U.S. currency to
grow even faster, due to foreign demand. On average, over
time, the overall level of U.S. currency outstanding has
been growing at a 5% to 7% annual rate, and is now $1.7
trillion, well over double the level before the financial crisis.
Reserves, in the meantime, fell from their peak of $2.8 tril-
lion in 2014 to about $1.5 ftrillion before the repo-market
turmoil. Just to meet the currency expansion without drain-
ing on reserves, the Fed would have needed to expand its
balance sheet by roughly 10 billion dollars per month.

In light of the Fed's balance-sheet normalization, it instead
shrank its balance sheet and in particular the reserves (a
central bank's liabilities consist of currency in circulation and
reserves). That decrease in reserves may partly explain
why during the repo rate spike in September, the Fed's li-
quidity injections didn't immediately find their way to the
institutions needing short-term funding.

While in absolute terms excess reserves are still high in
historic comparison, they have been falling since 2014 and
are concentrated at a couple of banks. Concentration in the
banking sector has increased as various statistics show:
70% of all deposits are held by 10 banks. It is even worse
when it comes to reserves. As Lorie Logan, senior execu-
tive at the NY Fed, admits, the concentration of reserves is
an issue they are looking into.® According to Bloomberg
Intelligence, three banks hold half of all reserves held at the
Fed. And looking only at excess reserves, the concentration
intensifies significantly. Four banks have much of the ex-
cess dollar bank reserves.’

Moreover, since 2008, the Fed is paying interest on excess
reserves, limiting the incentive of commercial banks to lend
money. Before that, the Fed could rely much more on banks

" As primary dealers have to bid on all Treasury auctions, the large Treasury settlement meant that dealers had more Treasuries than usual on their balance

sheet, which they needed to finance
2 Average of various brokers' estimates

3 See: https://blogs.uoregon.edu/timduyfedwatch/2019/09/20/what-the-fed-did-right-and-what-the-fed-did-wrong/
* A discount window is a monetary-policy instrument provided by the central bank allowing eligible banks to borrow money on a short-term basis in order to

meet temporary liquidity shortages

5 Source: Securities Industry and Financial Markets Association (SIFMA) as of 09/2019

5See: https://www.ft.com/content/83a5bb70-dbca-11e9-8f9b-77216ebe1f17
"See: https://www.ft.com/content/1735cc1e-e057-11e9-b112-9624ec9edc59
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being incentivized to hold as little reserves as necessary.
Other regulatory changes probably also contributed. Vari-
ous parts of the Dodd-Frank rules® enacted in the U.S.
have led banks to hold more reserves, leverage less and
limit proprietary trading. Basel I1I° is only adding to this,
especially in terms of capital requirements. As JP Morgan's
CEO Jamie Dimon put it: "banks have a tremendous
amount of liquidity, but also have a tremendous amount of
restraints on how they use that liquidity.""°

Other more recent changes also come to mind. This in-
cludes tax cuts and spending increases under the current
U.S. administration, which have led to a surge of financing
needs from the U.S. Treasury. The Treasury's net issuance
has thus increased from less than 0.7 trillion dollars in 2017
to 1.3 trillion dollars in 2018 and an estimated 1.2 trillion
dollars this year.11 The earlier-than-expected resolution of
the debt ceiling makes it likely that the Treasury will issue
800 billion dollars in net new debt by the end of this year.

But the biggest contributor may well have been the Fed's
tapering. Since the start of tapering in January 2014, the

Fed has been decreasing the amount of its bond purchases
and between October 2017 and July 2019, its balance
sheet has been shrinking. Credit Suisse' Zoltan Poszar
points out that the Fed's tapering has sucked some 400
billion dollars out of the system so far (at increasing speed),
but that other forms of tapering have to be added to this
sum."? This includes tapering as a result of the inversion in
the yield curve. The yield-curve inversion disincentivizes
carry traders trying to earn a margin from borrowing short
term to buy Treasuries (i.e lending longer term). For foreign
investors, the point at which this trade becomes unprofita-
ble has been reached way before the yield curve inverted,
as they had to pay for hedging costs (in yen or euro). Alto-
gether, Credit Suisse estimated that the various tapers took
800 billion dollars off demand."

All of these longer-term shifts led to a rare loss of control by
the Fed. As a consequence of the dislocations in the repo
market, the effective federal funds rate left the Fed's corri-
dor.

THE EFFECTIVE FEDERAL FUNDS RATE LEFT THE FED'S CORRIDOR
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CONCLUSION

While the September incident was after all swiftly fixed, it is
clear to us that something has to be done. After all, this
happened in quiet market times — while these periodic
glitches (quarter end) could happen in stressed markets as
well. For the Fed and market participants alike, the episode
should serve as a reminder that both the Fed and markets

B Effective federal funds rate

are still learning how to cope with unfamiliar challenges, in
the aftermath of a decade of unconventional monetary poli-
cies.

Many market participants believe that the best way out is for
the Fed to increase its balance sheet (and thereby increase
market liquidity) faster than planned through increased
Treasury purchases. Estimates range from 500 billion dol-

8 Effective in July 21, 2010, the Dodd-Frank act introduced a transformation of the U.S. financial regulatory system, affecting most parts of the U.S. financial
services industry and all federal financial regulatory agencies. It included rules restricting banks from making certain speculative investments, corporate-

governance provisions and increased consumer protection.

¥ Developed in light of the deficiencies in the financial-market regulatory environment laid open by the Global Financial Crisis, Basel lll is a global, voluntary
regulatory framework setting standards for bank capital requirements, stress tests and market liquidity risk that was agreed on in November 2010.

% See: https://www.bloomberg.com/news/articles/2019-09-22/repo-market-s-liquidity-crisis-has-been-a-decade-in-the-making.

" As primary dealers have to bid in Treasury auctions, the excess Treasury supply from an increase in net issuance ends up on their balance sheets in the
short term. The dealers' resulting higher financing demand tends to increase overnight repo rates for a few days.

"2 Credit Suisse as of 8/12/19: "Global Money Notes #23 — The Revenge of the Plumbing"

'3 Credit Suisse as of 8/12/19: "Global Money Notes #23 — The Revenge of the Plumbing"
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lars to more than 2 trillion dollars to fix the repo market. Fed
officials were talking about 250 billion dollars.™

Perhaps, that might work. However, any such aggressive
measures are likely to have more unanticipated, unintended
and potentially negative side-effects. Market participants

GLOSSARY

Balance sheet
A balance sheet summarizes a company's assets, liabilities and
shareholder equity.

Carry (strategy)

Carry is a strategy in which an investor sells a certain currency
with a relatively low interest rate and then buys another, higher-
yielding currency.

Central bank
A central bank manages a state's currency, money supply and in-
terest rates.

Collateral

In some transactions, collateral is used to protect the lender against
the borrower's default. In case the borrower defaults on the interest
or principal payment, the collateral can be used to offset the loan.

Euro (EUR)

The euro (EUR) is the common currency of states participating in
the Economic and Monetary Union and is the second most held
reserve currency in the world after the dollar.

Federal funds rate
The federal funds rate is the interest rate, set by the Fed, at which
banks lend money to each other, usually on an overnight basis.

Financial crisis

The financial crisis refers to the period of market turmoil that started
in 2007 and worsened sharply in 2008 with the collapse of Lehman
Brothers.

Hedge
A hedge is an investment to reduce the risk of adverse price move-
ments in an asset.

Japanese Yen (JPY)
The Japanese yen (JPY) is the official currency of Japan.

Margin

Margin describes borrowed money that is used to purchase
securities.

hoping for more monetary-policy innovations should be
careful what they wish for. They might just get it — potential-
ly throwing up yet more and unfamiliar challenges further
down the line.

Monetary policy

Monetary policy focuses on controlling the supply of money
with the ulterior motive of price stability, reducing unemployment,
boosting growth, etc. (depending on the central bank's mandate).

Mortgage-backed security (MBS)

A mortgage-backed security (MBS) is a special type of asset-
backed security where the holder receives interest and redemption
payments from pooled mortgage debtors, secured by the underlying
mortgages.

Repo

A repurchase agreement (repo) is a form of short-term borrowing,
whereby a dealer commits to repurchase the security shortly after it
is sold. The dealer pays the repo interest as remuneration.

Treasuries

Treasuries are fixed-interest U.S. government debt securities with
different maturities: Treasury bills (1 year maximum), Treasury
notes (2 to 10 years), Treasury bonds (20 to 30 years) and Treas-
ury Inflation Protected Securities (TIPS) (5, 10 and 30 years).

U.S. dollar (USD)
The U.S. dollar (USD) is the official currency of the United States
and its overseas territories.

U.S. Federal Reserve (Fed)
The U.S. Federal Reserve, often referred to as "the Fed", is the
central bank of the United States.

Yield curve

A yield curve shows the annualized yields of fixed-income securities
across different contract periods as a curve. When it is inverted,
bonds with longer maturities have lower yields than those with
shorter maturities.

Yield-curve inversion

A yield-curve inversion is when the yields on bonds with short-
er duration are higher than the yields on bonds that have a longer
duration.

' Bloomberg Finance L.P., as 9/26/19: "Repo-Market Cure May Take $500 Billion of Fed Treasuries Buying"
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The following document is intended as marketing communication.

DWS is the brand name under which DWS Group GmbH & Co. KGaA and its subsidiaries operate their business activities. Clients will be
provided DWS products or services by one or more legal entities that will be identified to clients pursuant to the contracts, agreements, of-
fering materials or other documentation relevant to such products or services.

The information contained in this document does not constitute investment advice.
All statements of opinion reflect the current assessment of DWS Investment GmbH and are subject to change without notice.

Forecasts are not a reliable indicator of future performance. Forecasts are based on assumptions, estimates, opinions and hypothetical
performance analysis, therefore actual results may vary, perhaps materially, from the results contained here.

Past performance, [actual or simulated], is not a reliable indication of future performance.

The information contained in this document does not constitute a financial analysis but qualifies as marketing communication. This market-
ing communication is neither subject to all legal provisions ensuring the impartiality of financial analysis nor to any prohibition on trading
prior to the publication of financial analyses.

This document and the information contained herein may only be distributed and published in jurisdictions in which such distribution and
publication is permissible in accordance with applicable law in those jurisdictions. Direct or indirect distribution of this document is prohibited
in the USA as well as to or for the account of US persons and persons residing in the USA.
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DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS
brand are specified in the respective contracts, sales materials and other product information documents. DWS, through DWS Group GmbH
& Co. KGaA, its affiliated companies and its officers and employees (collectively “DWS”) are communicating this document in good faith and
on the following basis.

This document is a financial promotion and is for general information purposes only and consequently may not be complete or accurate for
your specific purposes. It is not intended to be an offer or solicitation, advice or recommendation, or the basis for any contract to purchase
or sell any security, or other instrument, or for DWS to enter into or arrange any type of transaction as a consequence of any information
contained herein. It has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor.

This document does not identify all the risks (direct and indirect) or other considerations which might be material to you when entering into a
transaction. Before making an investment decision, investors need to consider, with or without the assistance of an investment adviser,
whether the investments and strategies described or provided by DWS, are suitability and appropriate, in light of their particular investment
needs, objectives and financial circumstances. We assume no responsibility to advise the recipients of this document with regard to chang-
es in our views.

We have gathered the information contained in this document from sources we believe to be reliable; but we do not guarantee the accuracy,
completeness or fairness of such information and it should not be relied on as such. DWS has no obligation to update, modify or amend this
document or to otherwise notify the recipient in the event that any matter stated herein, or any opinion, projection, forecast or estimate set
forth herein, changes or subsequently becomes inaccurate.

DWS does not give taxation or legal advice. Prospective investors should seek advice from their own taxation agents and lawyers regarding
the tax consequences on the purchase, ownership, disposal, redemption or transfer of the investments and strategies suggested by DWS.
The relevant tax laws or regulations of the tax authorities may change at any time. DWS is not responsible for and has no obligation with
respect to any tax implications on the investment suggested.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, opinions, models and hypothetical performance analysis. The forward looking statements expressed constitute the author's
judgment as of the date of this document. Forward looking statements involve significant elements of subjective judgments and analyses
and changes thereto and/ or consideration of different or additional factors could have a material impact on the results indicated. Therefore,
actual results may vary, perhaps materially, from the results contained herein. No representation or warranty is made by DWS as to the
reasonableness or completeness of such forward looking statements or to any other financial information contained in this document.

PAST PERFORMANCE IS NO GUARANTEE OF FUTURE RESULTS.
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DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS
brand are specified in the respective contracts, sales materials and other product information documents. DWS Group GmbH & Co. KGaA,
its affiliated companies and its officers and employees (collectively “DWS Group”) are communicating this document in good faith and on the
following basis.

This document has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor.
Before making an investment decision, investors need to consider, with or without the assistance of an investment adviser, whether the
investments and strategies described or provided by DWS Group, are appropriate, in light of their particular investment needs, objectives
and financial circumstances. Furthermore, this document is for information/discussion purposes only and does not constitute an offer, rec-
ommendation or solicitation to conclude a transaction and should not be treated as giving investment advice.
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Investments are subject to various risks, including market fluctuations, regulatory change, possible delays in repayment and loss of income
and principal invested. The value of investments can fall as well as rise and you might not get back the amount originally invested at any
point in time. Furthermore, substantial fluctuations of the value of the investment are possible even over short periods of time. The terms of
any investment will be exclusively subject to the detailed provisions, including risk considerations, contained in the offering documents.
When making an investment decision, you should rely on the final documentation relating to the transaction and not the summary contained
herein. Past performance is no guarantee of current or future performance. Nothing contained herein shall constitute any representation or
warranty as to future performance.

Although the information herein has been obtained from sources believed to be reliable, DWS Group does not guarantee its accuracy, com-
pleteness or fairness. No liability for any error or omission is accepted by DWS Group. Opinions and estimates may be changed without
notice and involve a number of assumptions which may not prove valid. All third party data (such as MSCI, S&P, Dow Jones, FTSE, Bank of
America Merrill Lynch, Factset & Bloomberg) are copyrighted by and proprietary to the provider. DWS Group or persons associated with it
may (i) maintain a long or short position in securities referred to herein, or in related futures or options, and (ii) purchase or sell, make a
market in, or engage in any other transaction involving such securities, and earn brokerage or other compensation.

The document was not produced, reviewed or edited by any research department within DWS Group and is not investment research. There-
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This document may not be reproduced or circulated without DWS Group’s written authority. The manner of circulation and distribution of this
document may be restricted by law or regulation in certain countries, including the United States.
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locality, state, country or other jurisdiction, including the United States, where such distribution, publication, availability or use would be con-
trary to law or regulation or which would subject DWS Group to any registration or licensing requirement within such jurisdiction not currently
met within such jurisdiction. Persons into whose possession this document may come are required to inform themselves of, and to observe,
such restrictions.

Unless notified to the contrary in a particular case, investment instruments are not insured by the Federal Deposit Insurance Corporation
("FDIC*) or any other governmental entity, and are not guaranteed by or obligations of DWS Group.
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