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Agenda

= Effectiveness of QE and the portfolio
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ne criteria for determining the

timate size of the balance sheet:

Efficiency and effectiveness of
monetary policy

Systemic risk

The discussion draws heavily from L. Alexander, A. Amemyia, R. Dent, M. Doms, and K. Lee (2017), “Normalizing” the Fed’s Balance Sheet,
Nomura Policy Watch, August 31. Source: Nomura Economics
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“The problem with QE is that it works
In practice, but it doesn’t work In
theory.”

Ben Bernanke, January 16, 2014.

 Thisis a problem.

Source: James Saft, “You must be joking, Mr. Bernanke,” Reuters, 16 January 2014 and Nomura Economics 2



A broad range of studies suggest that

QE bond purchases were effective NOAURA

Distribution of the estimates of effects of QE bond purchases on 10-year yields

Frequency
12 - 1 12

mGagnon (2016) reports
results from a range of
empirical studies of the
impact of asset purchases
on long-term interest rates

41 10

Yield reduction (bp)
Mean: 68
Median: 54
Li-Wei (2012): 57 |6

— 18 event studies
— 6 time series 6 -

— 3 structural models.

B The estimates are broadly
consistent and suggest that
such asset purchases are
effective.
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Source: Gagnon (2016) and Nomura Economics



Why does QE work? NOMAURA

B That standard view is that QE works through two channels
— Signaling — forward guidance

— Portfolio balance — supply of duration.

B There is more confidence in the signaling channel

— ltis closer to conventional understanding of how policy works.

B Skepticism about the portfolio balance/supply channel persists

— Standard models, with representative agents, do not tend produce
supply effects.

B This matters
— The FOMC may not think about implications of its balance decisions

— Doubts may make the FOMC reluctant to use QE in the future

Source: Nomura Economics 4



Modeling of the impact of supply NOAURA

B Event studies
— They are a useful as a way of identifying factors that are impactful

— But full adjustment does not happen so fast.
B We need structural models.

® Not all investors are the same
— To anyone involved in markets this basic fact seems obvious

— Preferred habitat is a natural way to think about the impact of supply.

B One good approach -- affine models with different types of investors
— Li-Wei model

— Duration is what matters.

Source: Li and Wei (2014), Nomura Economics 5



Historical digression NOAURA

B During and directly after WWII the Federal Reserve successfully
controlled long-term interest rates, but this episode had essentially no
impact on Federal Reserve thinking about monetary policy

— Operation twist was a Treasury initiative which the Federal Reserve later
disowned.

B Standard thinking was that all the Federal Reserve had to do was
control short-term interest rates and possibly use forward guidance
— This reflected high neutral rates

— But it also reflected the theoretical judgment that the composition of the Fed’s
assets simply did not matter.

B The composition of the Federal Reserve’s assets was dictated by
other objectives

— Facilitating interest rate control through the rapid and smooth adjustment of
reserves

— Promoting the efficiency of the Treasury market.

Source: Wallich and Keir (1979) and Meulendyke (1998), and d’Amico, et al (2012) 6
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A practical problem

When its time for the Federal Reserve’s
balance sheet to expand again, what
type of assets will it buy?

— Treasury bills

— Across the curve.

If the portfolio/supply channel is
Important this question matters



v

Fed balance sheet “normalization” NOMURA

Alternative scenarios for the Federal Reserve’s balance sheet
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Fed bale}nce sheet_ “normalization”: NOMURA
Alternative endpoints

SOMA: Alternative projections for liabilities SOMA: Alternative projections for assets
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Fed balance sheet “normalization”:

Duration

® The duration of the Federal
Reserve’s assets has been
declining since late 2014.

® From 1951 to 2007, roughly
40% of Federal Reserve
assets were Treasury bills.
Now it has only long-term
securities.

® When the nominal size of the
Fed’s portfolio stops falling it
will still have a substantial
amount of duration.

NOAURA
Total duration*, MBS and Treasury
10-year equivalents, Percent of GDP
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Fed balance sheet “normalization”:

Impact on Treasury term premia
Model estimates how balance sheet normalization will affect 10yr term premia
Basis points
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Another practical problem

= Should the FOMC care about the slope
of the yield curve?

= A flatter curve means:

— More room to cut short-term interest rates

— Less incentive for private maturity
transformation.
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“The Committee also anticipates that ... the
Federal Reserve’s securities holdings will continue
to decline in a gradual and predictable manner until
... the Federal Reserve is holding no more
securities than necessary to implement monetary
policy efficiently and effectively.”

FOMC, statement on Policy Normalization Principles and
Plans, June 13, 2017

e What sort of standard does this set?

Source: Federal Reserve, Nomura Economics 13
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“Efficient and effective” policy implementation 2245

O S 1O o | @ @

FOMC Financial Economic
‘ Short-term ‘ Short-term ‘ Conditions ‘ activity

Target interest rate interest rates

Does controlling short-term interest rates today require
a large balance sheet?

mNew sources of variance in the supply and demand for reserves will make
controlling interest rates through scarcity a bigger challenge.

m Do modest deviations of the short-term interest rates from the FOMC's target
undermine the effectiveness of policy?

— How much variance can the system tolerate?

— Before 1994, when the FOMC did not reveal its target, this was a different
problem.

Source: Potter (2017), Logan (2017), Federal Reserve, and Nomura Economics 14



Controlling short-term interest rates

: NOAURA
through scarcity
Deviation of Fed funds effective from the FOMC target
Basis Points
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Fed balancg sheet “normalization”: NOMURA
Short-term interest rates
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Federal Reserve balance sheet and
systemic risk

= Displacing private maturity
transformation

= Maintaining a “big footprint” in money
markets

= Rolling back regulation
= Theroll of the Treasury
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Short-term money and funding markets are
complex.

Funding flows and the related credit and
counterparty relationships occur in a complex
network involving many diverse institutions.

The figure to the right— taken from Aguiar, et
al (2014) — shows funding flows coming into
and out of a typical Bank/Dealer. For the
flows of secured funding, it also shows the
path of collateral and securities in the
opposite direction.

As short-term funding from key sources such
as money market funds, pension funds and
corporate treasurers move through the
system, with Bank/Dealers playing a central
role, risk is transformed and reallocated.

How the Federal Reserve interacts with this
system — by providing reserves to banks,
RRP transactions with other institutions, and
through its securities transactions — affects
how this system operates and its stability.

Source: Aguiar, et al (2014)
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The Federal Reserve balance sheet

m Historically, the Federal
Reserve has held a
substantial amount of short-
term securities.

m The Federal Reserve has
not tried to use the
composition of its assets as
an instrument of monetary

policy

— This changed in the wake
of the GFC.

m Selling short-term assets
and buying long-term assets
lengthened the average
maturity of the assets on its
balance sheet.

NOMURA

The Federal Reserve’s holdings of short-term securities as a share of SOMA holdings*
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v Fed balance sheet “normalization”:
Impact on banks

NOMURA

Banks have benefited from the Fed’s provision of reserves.
® Banks will probably not absorb all the new Treasury and MBS supply as reserves fall.

Treasuries, agency MBS and reserves on bank balance sheets
® Banks have benefited from the increased

supply of Fed reserves. Ithas made it easier Percent of bank assets
for them to meet increase requirements to

hold high quality liquid assets. 24 - 124
® As the Fed'’s portfolio shrinks, banks could Bl Treasuries
offset the decline in reserves by holding 20 L B MBS 1 20

more Treasuries and agency MBS.

B Reserves

® But offsetting declines in reserves one-for-
one with additional Treasuries and Agency 16
MBS would require banks to take on more
risk and it would push banks’ holdings of
securities to historically high levels. 12

- Additional supply will probably be
absorbed outside of the banking system.

- Note that this will imply a shift in short- 8
term funding away from banks as well.

® Whether or not the additional supply of
Treasuries and MBS are absorbed inside or
outside of the banking system, higher
expected returns on these assets — reflected
in term premia and MBS spreads — will
probably be needed.

0
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Source: Federal Reserve, Nomura Economics 20



Policy expectations and term premia NOAURA

B Through the “taper tantrum” term premia and policy expectations moved together

10yr term premia and expectations for short-term interest rates
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Source: Bloomberg, Federal Reserve, Nomura Economics. 21



\{ Other factors affecting the

supply and demand for duration NOAURA

The supply of duration increased substantially over the last decade
" The Fed has only absorbed a portion of that increase

Aggregate Treasury and MBS duration outstanding*

® In the last decade there was a substantial .
increase in Treasury debt outstanding. 10'year equwalents , Percent of GDP

80 - - 80

- The Federal Reserve has absorbed only a

portion of the increase in the supply of B SOMA
Treasury duration 70 B Total

- So why are term premia substantially lower
than they were 10 years ago? 60

® There are three obvious additional sources of
demand

50

- Foreign official holders of Treasuries
increased their holdings by about $3 trillion
over the last decade. 40

- As a consequence of the global financial crisis
in 2007-09, and the subsequent euro-area 30
crisis, there has been deterioration in the
perceived quality of a range of assets that
formerly were considered “safe”. 20

- Other major central banks are engaged in their
own “QE” programs. 10
® None of this suggests that the “normalization” of
the Fed'’s balance sheet will not push term premia
higher.

0
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*Duration aggregation based on model in Li and Wei (2014).

Source: Federal Reserve and Nomura Economics 22



V Fed balance sheet “normalization”:

e : NOAURA
Equities’ Impact on Treasury term premia
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information. MSCI, its affiliates and any third party involved in, or related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness,
merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or related
to, computing or compiling the information have any liability for any damages of any kind. MSCI and the MSCI indexes are services marks of MSCI and its affiliates.

The intellectual property rights and any other rights, in Russell/Nomura Japan Equity Index belong to Nomura Securities Co., Ltd. ("Nomura") and Frank Russell Company (“Russell"). Nomura and Russell do
not guarantee accuracy, completeness, reliability, usefulness, marketability, merchantability or fitness of the Index, and do not account for business activities or services that any index user and/or its affiliates
undertakes with the use of the Index.

Investors should consider this document as only a single factor in making their investment decision and, as such, the report should not be viewed as identifying or suggesting all risks, direct or indirect, that
may be associated with any investment decision. Nomura Group produces a number of different types of research product including, among others, fundamental analysis and guantitative analysis;
recommendations contained in one type of research product may differ from recommendations contained in other types of research product, whether as a result of differing time horizons, methodologies or
otherwise. The Nomura Group publishes research product in a number of different ways including the posting of product on the Nomura Group portals and/or distribution directly to clients. Different groups of
clients may receive different products and services from the research department depending on their individual requirements.

Figures presented herein may refer to past performance or simulations based on past performance which are not reliable indicators of future performance. Where the information contains an indication of
future performance, such forecasts may not be a reliable indicator of future performance. Moreover, simulations are based on models and simplifying assumptions which may oversimplify and not reflect the
future distribution of returns.

Certain securities are subject to fluctuations in exchange rates that could have an adverse effect on the value or price of, or income derived from, the investment.

With respect to Fixed Income Research: Recommendations fall into two categories: tactical, which typically last up to three months; or strategic, which typically last from 6-12 months. However, trade
recommendations may be reviewed at any time as circumstances change. ‘Stop loss’ levels for trades are also provided; which, if hit, closes the trade recommendation automatically. Prices and yields shown
in recommendations are taken at the time of submission for publication and are based on either indicative Bloomberg, Reuters or Nomura prices and yields at that time. The prices and yields shown are not
necessarily those at which the trade recommendation can be implemented.

The securities described herein may not have been registered under the US Securities Act of 1933 (the ‘1933 Act’), and, in such case, may not be offered or sold in the US or to US persons unless they have
been registered under the 1933 Act, or except in compliance with an exemption from the registration requirements of the 1933 Act. Unless governing law permits otherwise, any transaction should be executed
via a Nomura entity in your home jurisdiction.

This document has been approved for distribution in the UK and European Economic Area as investment research by Nlplc. Niplc is authorised by the Prudential Regulation Authority and regulated by the
Financial Conduct Authority and the Prudential Regulation Authority. Niplc is a member of the London Stock Exchange. This document does not constitute a personal recommendation within the meaning of
applicable regulations in the UK, or take into account the particular investment objectives, financial situations, or needs of individual investors. This document is intended only for investors who are 'eligible
counterparties' or 'professional clients' for the purposes of applicable regulations in the UK, and may not, therefore, be redistributed to persons who are 'retail clients' for such purposes. This document has
been approved by NIHK, which is regulated by the Hong Kong Securities and Futures Commission, for distribution in Hong Kong by NIHK. This document has been approved for distribution in Australia by
NAL, which is authorized and regulated in Australia by the ASIC. This document has also been approved for distribution in Malaysia by NSM. In Singapore, this document has been distributed by NSL. NSL
accepts legal responsibility for the content of this document, where it concerns securities, futures and foreign exchange, issued by their foreign affiliates in respect of recipients who are not accredited, expert
or institutional investors as defined by the Securities and Futures Act (Chapter 289). Recipients of this document in Singapore should contact NSL in respect of matters arising from, or in connection with, this
document. Unless prohibited by the provisions of Regulation S of the 1933 Act, this material is distributed in the US, by NSI, a US-registered broker-dealer, which accepts responsibility for its contents in
accordance with the provisions of Rule 15a-6, under the US Securities Exchange Act of 1934. The entity that prepared this document permits its separately operated affiliates within the Nomura Group to
make copies of such documents available to their clients.

This document has not been approved for distribution to persons other than ‘Authorised Persons’, ‘Exempt Persons’ or ‘Institutions’ (as defined by the Capital Markets Authority) in the Kingdom of Saudi Arabia
(‘Saudi Arabia’) or 'professional clients' (as defined by the Dubai Financial Services Authority) in the United Arab Emirates (UAE’) or a ‘Market Counterparty’ or ‘Business Customers’ (as defined by the Qatar
Financial Centre Regulatory Authority) in the State of Qatar (‘Qatar’) by Nomura Saudi Arabia, Nlplc or any other member of the Nomura Group, as the case may be. Neither this document nor any copy
thereof may be taken or transmitted or distributed, directly or indirectly, by any person other than those authorised to do so into Saudi Arabia or in the UAE or in Qatar or to any person other than ‘Authorised
Persons’, ‘Exempt Persons’ or ‘Institutions’ located in Saudi Arabia or 'professional clients' in the UAE or a
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‘Market Counterparty’ or ‘Business Customers’ in Qatar . By accepting to receive this document, you represent that you are not located in Saudi Arabia or that you are an ‘Authorised Person’, an ‘Exempt
Person’ or an ‘Institution’ in Saudi Arabia or that you are a 'professional client' in the UAE or a ‘Market Counterparty’ or ‘Business Customers’ in Qatar and agree to comply with these restrictions. Any failure to
comply with these restrictions may constitute a violation of the laws of the UAE or Saudi Arabia or Qatar.

Notice to Canadian Investors: This research report is not a personal recommendation and does not take into account the investment objectives, financial situation or particular needs of any particular individual
or account. It is made available to you in reliance on NI 31-103, section 8.25.

For report with reference of TAIWAN public companies or authored by Taiwan based research analyst:

THIS DOCUMENT IS SOLELY FOR REFERENCE ONLY. You should independently evaluate the investment risks and are solely responsible for your investment decisions. NO PORTION OF THE REPORT
MAY BE REPRODUCED OR QUOTED BY THE PRESS OR ANY OTHER PERSON WITHOUT WRITTEN AUTHORIZATION FROM NOMURA GROUP. Pursuant to Operational Regulations Governing
Securities Firms Recommending Trades in Securities to Customers and/or other applicable laws or regulations in Taiwan, you are prohibited to provide the reports to others (including but not limited to related
parties, affiliated companies and any other third parties) or engage in any activities in connection with the reports which may involve conflicts of interests. INFORMATION ON SECURITIES / INSTRUMENTS
NOT EXECUTABLE BY NOMURA INTERNATIONAL (HONG KONG) LTD., TAIPEI BRANCH IS FOR INFORMATIONAL PURPOSES ONLY AND IS NOT BE CONSTRUED AS A RECOMMENDATION OR A
SOLICITATION TO TRADE IN SUCH SECURITIES / INSTRUMENTS.

NO PART OF THIS MATERIAL MAY BE (I) COPIED, PHOTOCOPIED, OR DUPLICATED IN ANY FORM, BY ANY MEANS; OR (Il) REDISTRIBUTED WITHOUT THE PRIOR WRITTEN CONSENT OF A
MEMBER OF THE NOMURA GROUP. If this document has been distributed by electronic transmission, such as e-mail, then such transmission cannot be guaranteed to be secure or error-free as information
could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not accept liability for any errors or omissions in the contents of this document, which
may arise as a result of electronic transmission. If verification is required, please request a hard-copy version.

The Nomura Group manages conflicts with respect to the production of research through its compliance policies and procedures (including, but not limited to, Conflicts of Interest, Chinese Wall and
Confidentiality policies) as well as through the maintenance of Chinese Walls and employee training.

Additional information regarding the methodologies or models used in the production of any investment recommendations contained within this document is available upon request by
contacting the Research Analysts listed on the front page. Disclosures information is available upon request and disclosure information is available at the Nomura Disclosure web page:
http://go.nomuranow.com/research/globalresearchportal/pages/disclosures/disclosures.aspx

Copyright © 2017 Nomura Securities International, Inc. All rights reserved.
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