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INTRODUCGTION

Liquidity of United States fixed income markets
plays a central role in U.S. economic activity, the
stability of the financial system and successful
implementation of Federal Reserve (Fed)
monetary policy.

Given its importance, it is essential for market participants to
monitor liquidity changes closely. Over the past four years, BNY
Buy-Side Trading Solutions and Mellon Investments have observed
significant shifts in liquidity of U.S. fixed income markets. What
caused these movements, and how can investors anticipate (and
potentially benefit from) them? Having accurate and up-to-date
data is essential in this regard.

This whitepaper examines recent liquidity trends and introduces
a new proprietary liquidity metric developed by BNY’s Buy-Side
Trading Solutions’ team. This unique metric was designed to
provide a deeper understanding of liquidity trends based on
insights derived from our trading data. These insights help to
shape our understanding of the shifts in liquidity and their impact
on U.S. fixed-income markets. And they can also be used to better
understand rapid changes in the liquidity market.
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Liquidity in the U.S. Fixed
Income Market has been

episodically turbulent
since 2020:

Market liquidity deteriorated in early 2020 as investors
grappled with the economic uncertainty caused by the

COVID-19 pandemic. During a 12-day period in March 2020,

the Fed delivered 150 basis points of rate cuts, bringing
the benchmark lending rate to near-zero. The rate cuts,

coupled with the reintroduction and launch of several asset

purchase programs aimed at restoring liquidity, allowed
the Fed to successfully stabilize financial markets in the
second half of 2020.

In the period from 2021-2022, U.S. consumer spending

momentum, global supply-chain shortages and the conflict
in Ukraine contributed to a sharp surge in inflation. The rise

in inflation led the Fed to rapidly increase interest rates,
resulting in renewed deterioration of market liquidity.

Although markets restabilized in early 2023, the U.S.
regional banking crisis tested the resilience of liquidity
once again with the largest bank failures since the 2008
financial crisis, as Silicon Valley Bank and Signature Bank
collapsed.

The Fed’s quantitative tightening actions finally began
paying off in late 2023, leading to a decline in inflation and
improvement in market liquidity. However, uncertainty on
the size of the Fed rate cuts has led to a slight decline in
liquidity as 2024 draws to an end.

In the view of BNY’s Buy-Side Trading Solutions and Mellon
Investments teams, the rapidly changing underlying liquidity
environment in the U.S. creates new opportunities in fixed
income markets. Through the lens of BNY’s Buy-Side Trading
Solutions team, we examine the evolution of fixed income
liquidity over the past five years. The team has analyzed
liquidity based on an extensive trading dataset, covering the
U.S. Treasury and Mortgage-Backed Security (MBS) markets.

Measuring Fixed
Income Liquidity

In collaboration with Mellon, one of the world’s largest
index managers,? Buy-Side Trading Solutions executes a
significant volume of fixed income trades daily and has
unique insights into fixed income market liquidity thanks
to its extensive proprietary database of trade metrics.
The dataset used in this paper consists of approximately
500,000 quotes and 80 attributes per quote and covers
the period from January 2019 to October 2024. It provides
a snapshot of Treasury and MBS trades executed by Buy-
Side Trading Solutions over the past five years.

For the purpose of this analysis, we define liquidity

as the ease with which securities transactions can be
executed without causing a significant impact on price.
Specifically, this paper considers four metrics using data
from Treasury and MBS trades:

Best® Quotes: A measure of brokers bidding/offering at
the best price,

Quote Spread: The difference between the best and
worst quote for a given trade,

Time to Quote The average time that elapses before
dealers provide quotes after a trade request,

Missing Quotes:The percentage of brokers not
providing a quote.

These metrics are weighted to create a Liquidity Score for
Treasury and MBS markets. Idiosyncratic variances have
been removed by the application of a rolling average over
time, which is used to create the final score as a linear
combination of the four metrics.

To create the Liquidity Score,
Buy-Side Trading Solutions takes
the following steps for each of the
four metrics:

1. Calculate a daily rolling 30-day average.
2. Determine the percentile rank against the full dataset
of that metric.

3. Create the Liquidity Score as an equal-weighted sum
of the percentile ranks, with the score ranging from zero
to one.
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As shown in Exhibit A, liquidity has been volatile since 2019 due to market events. Most notable are the impact of COVID-19, the onset of the
Fed’s cycle of tightening, the conflict in Ukraine, the 2023 regional banking crisis in the U.S., the U.S. inflation decline and September 2024 Fed
rate cuts.

EXHIBIT A:
LIQUIDITY INU.S. FIXED INGOME MARKETS
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Uncertainty caused by the COVID-19 pandemic jolted global financial markets in early 2020. As a result, sentiment fell precipitously and liquidity
in U.S. fixed income markets plummeted. The impact of these events is reflected in our Liquidity Scores, which bottomed out during the initial
phase of the pandemic (Exhibit B). Liquidity Scores reached their nadir in early April 2020.

The sudden deterioration of liquidity prompted the Fed to act by purchasing Treasurys and MBS and cutting rates to near-zero in an emergency
session held on March 15,2020. These aggressive actions by the Fed halted the decline in liquidity toward the end of March and eventually led to
improved liquidity conditions from April 2020 until the end of 2021.

EXHIBIT B:

IMPAGT OF GOVID-19 GLOBAL PANDEMIG ON LIQUIDITY SCORES
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Source: Buy-Side Trading Solutions (Liquidity Score) and Bloomberg
(6 month Fed Fund Futures), as of October 31, 2024.
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Source: Buy-Side Trading Solutions (Liquidity Score) and Bloomberg (Bankrate 30yr
Avg. Mortgage Rate), as of October 31, 2024. Inverted mortgage rate means lower
mortgage rates are plotted higher up on the chart.
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In December 2021, the Fed recognized the possible threat of sustained inflation, caused in part by increased U.S. consumer
spending on goods and pandemic-driven supply chain shortages. As a result, the Fed indicated it would end the pandemic-era
bond purchases in March 2022 and signaled the potential for three rate hikes in 2022.

Barely two months later, a conflict in Ukraine led to further deterioration of the inflation outlook. In response, rate-hike
expectations rose rapidly and by the end of March 2022, the market had priced in seven hikes by September of the same year. This
sharp increase in rate-hike expectations quickly led to a significant decline in Treasury market liquidity, which is evidenced by the
Liquidity Score nearing its pandemic-era lows (Exhibit C).

EXHIBIT G:
RATE-TIGHTENING GYGLE AND RUSSIA-UKRAINE WAR
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Source: Buy-Side Trading Solutions (Liquidity Score) and Bloomberg quu'd|ty Score 10th Percentile
(6 month Fed Fund Futures), as of October 31, 2024. Fed Fund Futures

Liquidity improved at the beginning of 2023 as dealer balance sheets returned to normal levels following seasonal
year-end pressures. Inflation also appeared to trend lower, restoring a sense of calm. However, an unexpectedly high January
payroll number led to a sharp increase in Treasury yields and another reevaluation of market liquidity.

March 2023 saw a new shock to the markets, driven by concerns about sizable unrealized losses held on the balance sheets of
regional U.S. banks. These fears triggered a heavy outflow of deposits from several banks, ultimately forcing Silicon Valley Bank and
Signature Bank into insolvency. In Europe, Credit Suisse faced a similar loss of investor confidence and was taken over by UBS at
the behest of Swiss regulators, exacerbating fears regarding the stability of the global financial system.

PAST PERFORMANCE IS NOT NECESSARILY INDICATIVE OF FUTURE RESULTS 6

saining pung pa4 YIuopy 9



These banking concerns resulted in liquidity falling to five-year lows as measured by the Liquidity Score. Fortunately, the banking
crisis remained contained to the subset of regional banks, and market participants soon focused on hopes of a soft landing in the

economy, leading to improved liquidity (Exhibit D).

EXHIBIT D:
2023 U.S. BANKING GRISIS
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Source: Buy-Side Trading Solutions (Liquidity Score) and Bloomberg
(6 month Fed Fund Futures), as of October 31, 2024.
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As the inflation outlook improved and the market priced in several rate cuts ahead, Treasury and MBS liquidity improved to close
out 2023. MBS liquidity had initially fallen in early November 2023 as it became more difficult to source some of the lower-coupon
bonds. However, in line with the widespread rally and a 1% decline in mortgage rates, MBS liquidity improved sharply to end 2023.

2024 started off with increased interest-rate volatility triggering yet another decline in MBS liquidity. In the second quarter, the
relative stability in interest rates led to a sharp improvement in both MBS and Treasury liquidity with the latter closing out July 2024
at five-year highs. Cooling economic data and uncertainty around the size of the Fed’s rate cut in September 2024 led to a reversal
in both liquidity metrics. Since the rate cut, MBS liquidity has worsened further as mortgage rates have risen.

EXHIBIT E:
DEGLINING INFLATION AND FED RATE GUT

TRSY Liquidity—Inflation Decline and Fed Rate Cut
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Source: Buy-Side Trading Solutions (Liquidity Score) and Bloomberg ——Liquidity Score  --- 90th Percentile Fed Fund Futures
(6 month Fed Fund Futures), as of October 31, 2024.
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EXHIBIT F:
U.5. TREASURY LIQUIDITY BY METRIC
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As shown above, the percentage of quotes that were at the best market price worsened significantly at the start of the COVID-19
pandemic but rebounded significantly following the Fed’s intervention. This metric remained stable in 2021 but deteriorated
substantially as inflation reached multidecade highs in early 2022. It remained in this state through 2023 and has improved in 2024.
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During the pandemic, the spread between the best and worst price quotes widened due to the extreme levels of uncertainty.
Quote spreads improved dramatically in 2021 but then gradually levelled off into 2022. Spreads improved briefly at the start of
2023 and despite worsening in March 2023 due to the banking crisis, they are on an upward trend.

Source: Buy-Side Trading Solutions, as of October 31, 2024. Inverted Percent Quote Spread, Time to Quote and Percent Missing Quotes means lower numbers are plotted
higher up in the chart to reflect inverse relationship with liquidity (e.g., longer time to quote implies less liquidity). The different sample sizes are based on the metric.
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EXHIBIT F:
U.S. TREASURY LIQUIDITY BY METRIC
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In early 2020, brokers took longer to quote, as uncertainty impacted their risk appetites. The response times improved as the
Fed intervened directly in the markets, but early 2021 saw another uptick in broker quote times. The largest spike occurred
in 2022 as algorithmic pricing was apparently turned off in response to perceived market liquidity deterioration. Since then,
brokers have quoted faster and are currently quoting at the fastest pace in the last five years.

TRSY Missing Quotes (Inverted, 67091 samples)
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As expected, approximately 19% of brokers stopped pricing orders in the earlier pandemic months. This improved in the latter
half of 2020 but declined again in 2021. In 2022, there was a renewed rise in the number of missing quotes compared to 2020,
before brokers priced more consistently again in the latter half of 2022. It has remained at good levels since then.

Source: Buy-Side Trading Solutions, as of October 31, 2024. Inverted Percent Quote Spread, Time to Quote and Percent Missing Quotes means lower numbers are plotted
higher up in the chart to reflect inverse relationship with liquidity (e.g., longer time to quote implies less liquidity). The different sample sizes are based on the metric.
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EXHIBIT G:
U.5. MORTGAGE LIQUIDITY BY METRIC

MBS Best Quotes (18296 samples)
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During the COVID-19 pandemic, there was a decline (back to 2019 lows) in the number of brokers offering the best prices in the
MBS space. However, that drop was small in comparison to what has happened since 2021. From 2021 to 2024, the percentage
of brokers offering the best quotes has fallen consistently to new four-year lows as spreads have widened and liquidity has
worsened in the MBS space.
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Spreads widened in 2020 and the difference between the best and worst quotes dropped. Conditions improved in the latter half
of 2021 and early 2022. However, like the Best Quotes metric, in 2022 levels worsened, spreads widened and there was more
volatility in the MBS markets as liquidity conditions bottomed just ahead of the first Fed rate hike in March 2022. Since then,
spreads have greatly improved and are on an upward trend.

Source: Buy-Side Trading Solutions, as of October 31, 2024. Inverted Percent Quote Spread, Time to Quote and Percent Missing Quotes means lower numbers are plotted
higher up in the chart to reflect inverse relationship with liquidity (e.g., longer time to quote implies less liquidity). The different sample sizes are based on the metric.
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EXHIBIT G:
.. MORTGAGE LIQUIDITY BY METRIC

MBS Time to Quote (Inverted, 66807 samples)
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The pandemic saw most brokers take much longer time to price trades. Since then, we have observed an increase in
algorithmic pricing in the MBS markets and improved Time to Quote. However, when the market is volatile, brokers turn the
pricing algorithms off and take longer to price.

MBS Missing Quotes (Inverted, 17844 samples)

0

10

15

Percent of Missing Quotes (%)

20 |

2, <2 2 2 2 <2
<0 i K < 2

o

During the pandemic, about one in five brokers stopped offering pricing to our trade requests. Since then, we've seen
constant improvement in the number of brokers responding, thus giving a sense of improving liquidity. However, while the
increased usage of algorithmic pricing of MBS resulted in more brokers quoting, they have widened the bid-ask spreads
when liquidity is worse. As such, more illiquid periods (like in 2022) have shown better response rates but worse pricing.

Source: Buy-Side Trading Solutions, as of October 31, 2024. Inverted Percent Quote Spread, Time to Quote and Percent Missing Quotes means lower numbers are plotted
higher up in the chart to reflect inverse relationship with liquidity (e.g., longer time to quote implies less liquidity). The different sample sizes are based on the metric.
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Gbenro is the head of FIC Trading for xBK. His primary responsibilities are trading the Foreign Exchange (FX) flow
for some BNY Investment Managers, providing market color on the FX markets and establishing strong relationships
with our FX brokers to ensure best execution. He is also the backup fixed income trader for xBK.

Prior to joining xBK, Gbenro was at State Street Global Markets on the FX desk. At State Street, Gbenro was a market
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engineering and computer science from University of California at Berkeley.
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SVP, Senior Trader

Bryan is a senior trader for xBK. He is primarily responsible for trading fixed income. Prior to his current role,

he was a Senior Trader at Standish Mellon Asset Management responsible for ABS, CMBS, CLO and non-agency
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as a Director/Institutional Fixed Income Sales. His previous roles at BNY includes head of Trading, Short Duration
and Index Strategies for BNY Cash Investment Strategies (CIS) and Fixed Income Research Manager for Mellon
Bank’s Global Securities Lending Group.
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REFERENGES:

" Employees of Buy-Side Trading Solutions at BNY, acting as dual officers of Mellon
Investments Corporation.

2 Mellon Investments Corporation (MIC) is a registered investment adviser and
subsidiary of The Bank of New York Mellon Corporation. MIC is composed of two
divisions; Mellon, which specializes in index management, and Dreyfus, which
specializes in cash management and short duration strategies. Securities are
offered through BNY Mellon Securities Corporation, a registered broker-dealer
and affiliate of MIC. Where applicable, assets include discretionary and non-
discretionary assets, and assets managed by investment personnel acting in their
capacity as officers of affiliated entities.

3 “Best” in “best quotes” and “best price” means the most competitive pricing
received based on Buy-Side Trading Solutions’ side of the trade. If Buy-Side
Trading Solutions is buying, “best” means the lowest quote. If selling, “best”
means the highest quote.

“ Data uses an average and is based on trades that Buy-Side Trading
Solutions completed.

® The 6 Month Fed Fund Futures contract tracks the market expectation of where
the Fed Fund rates would be in six months. For more information, visit
https:/www.cmegroup.com/markets/interest-rates/stirs/30-day-federal-fund.html
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DISGLOSURES:

Buy-Side Trading Solutions General Disclosures

Buy-Side Trading Solutions and Portfolio Transition Services (together, “BTS”)
are offered through BNY Mellon Capital Markets, LLC (“BNYCM”) only to
Institutional Clients in the United States (“U.S.”) and select countries where
permitted by local law. Not all products and services are offered in all countries.

BNYCM is a full-service U.S. registered broker-dealer and an indirect wholly
owned non-bank subsidiary of The Bank of New York Mellon Corporation
(“BNY”). BNY and its affiliates lend and provide other products and services

to issuers and others and provide and receive related fees and compensation.
BNYCM is not acting as an investment adviser and will not be providing any
investment advice or recommendations, or other otherwise exercise investment
discretion or act as fiduciary, with respect to the decision to transition or
liquidate any assets or purchase or select any assets. BNYCM will be acting as a
“fiduciary” under ERISA solely with respect to the exercise of discretion as to the
price, timing and venue of the liquidation, sale or purchase transactions that are
directed by Portfolio Transition Services clients.

This material is intended for wholesale/professional clients (or the equivalent
only), and is not intended for use by retail clients and no other person should act
upon it. Persons who do not have professional experience in matters relating

to investments should not rely on this material. BNYCM will only provide the
relevant investment services, and this material is only being distributed, to
investment professionals. Not all products and services are offered in all
countries. If distributed in the UK, this material is a financial promotion.

BNYCM is a member of FINRA and SIPC, which protects securities customers
of its members up to $500,000 (including $250,000 for claims for cash).
Explanatory brochure available upon request or at www.sipc.org. SIPC does not
protect against loss due to market fluctuation. SIPC protection is not the same
as, and should not be confused with, FDIC insurance.

This material is for reference purposes only and not intended to be a
recommendation with respect to, or solicitation or offer to buy or sell, any
particular financial instrument, including but not limited to BNY stock, or to
participate in any particular trading strategy and is not tax, legal, regulatory,
investment or accounting advice by BNYCM or any affiliate. BNYCM is notan
adviser and does not provide advice with respect to, or as part of, the services
comprising BTS. You should independently and carefully consider whether
any information or investment instruments are suitable for your particular
investment objectives and financial position and, if you believe it appropriate,
seek professional advice, including tax, legal and accounting advice.

This material is not to be distributed in any jurisdiction in which such
distribution would be illegal. BNYCM and its affiliates do not make
representations as to the actual value to be received in connection with a
transaction. Although information is from sources believed reliable, there is no
undertaking as to accuracy and opinions and information contained herein are
subject to change without notice.

A client should not enter into any transactions unless it has fully understood

all risks and that not all investments will be suitable, and has independently
determined that such transactions are appropriate, for the client. Prices

may fluctuate and it is possible that such fluctuations may be substantial in
response to many factors, including, without limitation, general market and
market sector conditions, U.S. and global, in addition to company specific
conditions. Past performance is not a guide to future performance of any
instrument, transaction or financial structure, and a loss of original capital may
occur.

United Kingdom Financial Promotion Disclosure by BNYCM:

This communication is being issued by BNY Mellon Capital Markets, LLC to,
and/or is directed at, persons to whom it may lawfully be issued or directed

at under the United Kingdom (“UK”) Financial Services and Markets Act

2000 (Financial Promotion) Order 2005 (the “FPO”) including persons who

are authorised (“authorised persons”) under the UK Financial Services and
Markets Act 2000 Act (the “Act”) and certain persons having professional
experience in matters relating to investments. The products/services referenced
in this communication are only available to such persons in the UK and this
communication must not be relied or acted upon by any other persons in the

UK. BNYCM is not an “authorised person”in the UK under the Act. Please note
that the individual with whom you are communicating has the authority to issue
communications on behalf of more than one entity within The Bank of New
York Mellon Corporation group entities, and may not be employed by BNYCM.
Please consult an authorised person if in doubt. The communication by BNYCM
is not covered by UK regulatory regime protections. This communication by
BNYCM is exempt from the general restriction in Section 21 of the Act on the
communication of invitations or inducements to engage in investment activity
on the grounds that it is being issued to and/or directed at only the types of
person referred to above. The content of this communication has not been
approved by an authorised person for BNYCM and such approval is, save where
this communication is directed at or issued to the types of person referred to
above, required by Section 21 of the Act.

Neither The Bank of New York Mellon, London Branch (“BNYLB”) nor Pershing
Securities Limited (“PSL”) is providing any facilitation or arranging services to
you in connection with products/services referenced in this communication. The
services will be contracted with and delivered by BNYCM alone (not BNYLB nor
PSL) and recipients of the services will be entering into the BNYCM contractual
documents directly with BNYCM (not BNYLB nor PSL). Any contractual terms will
be subject to approval by BNYCM.

Fixed Income Securities. Fixed income investments, including municipal

bonds, are subject to various risks including changes in interest rates, call
features, credit quality, possible default, difficulty in market valuations, liquidity,
prepayments, early redemption, tax ramifications, inflation and other factors.

Equity Securities. Prices may fluctuate and it is possible that such fluctuations
may be substantial in response to many factors including, without limitation,
general market and market sector conditions, U.S. and global, in addition to
company specific conditions. Dividends are not guaranteed and are subject to
change or elimination.

Derivatives Disclosure: Where distribution of material is subject to the rules

of the U.S. Commodity Futures Trading Commission (the “CFTC”), it shall be
considered a “solicitation” of derivatives business generally, as such term

is used within CFTC Rule 1.71 and 23.605, pursuant to the U.S. Commaodity
Exchange Act. Derivatives and Options carry a high level of risk and are not
suitable for all investors. In particular, an option holder may lose the entire
amount paid for the option in a relatively short period of time and an options
writer may incur significant loss if the price of the underlying interest declines.

Past performance is not indicative of, nor a guarantee of future performance and
a loss of original capital may occur. You should not enter into any transactions
unless you have fully understood all risks, that not all investments will be
suitable, and you have independently determined that such transactions are
appropriate, for you. Investing in securities involves risk, including loss of the
principal amount invested.

Additional information is provided on FINRA's Web site at https:/www.finra.
org/investors/learn-to-invest/key-investing-concepts/evaluating-investment-
performance.

BNYCM (including its broker-dealer affiliates) may have long or short positions
in any currency, derivative or instrument discussed herein. BNYCM has included
data in this material from information generally available to the public from
sources believed to be reliable. Any price or other data used for illustrative
purposes may not reflect actual current conditions. No representations or
warranties are made, and BNYCM assumes no liability, as to the suitability of
any products and services described herein for any particular purpose or the
accuracy or completeness of any information or data contained in this material.
Price and other data are subject to change at any time without notice.

Trademarks, service marks and logos are the property of their respective owners.

Securities Products: Not FDIC-Insured — Subject to Loss in Value —
Not a Deposit of or Guaranteed by a Bank or any Bank Affiliate.

©2024 BNY Mellon Capital Markets, LLC. All rights reserved.
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Allinvestments involve risk, including the possible loss of principal. Certain
investments have specific or unique risks. No investment strategy or risk
management technique can guarantee returns or eliminate risk in any market
environment.

This material has been provided for informational purposes only and should

not be construed as investment advice or a recommendation of any particular
investment product, strategy, investment manager or account arrangement, and
should not serve as a primary basis for investment decisions. Prospective investors
should consult a legal, tax or financial professional in order to determine whether
any investment product, strategy or service is appropriate for their particular
circumstances. This document may not be used for the purpose of an offer or
solicitation in any jurisdiction or in any circumstances in which such offer or
solicitation is unlawful or not authorized. Views expressed are those of the author
stated and do not reflect views of other managers or the firm overall. Views are
current as of the date of this publication and subject to change. This information
may contain projections or other forward-looking statements regarding future
events, targets or expectations, and is only current as of the date indicated. There
is no assurance that such events or expectations will be achieved, and actual
results may be significantly different from that shown here. The information is
based on current market conditions, which will fluctuate and may be superseded
by subsequent market events or for other reasons. References to specific
securities, asset classes and financial markets are for illustrative purposes only
and are not intended to be, and should not be, interpreted as recommendations.
Charts are provided for illustrative purposes and are not indicative of the past or
future performance of any BNY product. Some information contained herein has
been obtained from third-party sources that are believed to be reliable, but the
information has not been independently verified. No part of this material may be
reproduced in any form, or referred to in any other publication, without express
written permission.

Indices referred to herein are used for comparative and informational purposes
only and have been selected because they are generally considered to be
representative of certain markets. Comparisons to indices as benchmarks have
limitations because indices have volatility and other material characteristics
that may differ from the portfolio, investment or hedge to which they are
compared. The providers of the indices referred to herein are not affiliated

with Mellon Investments Corporation (MIC), do not endorse, sponsor, sell or
promote the investment strategies or products mentioned herein and they make
no representation regarding the advisability of investing in the products and
strategies described herein. Investors cannot invest directly in an index.

BNY Investments is one of the world’s leading investment management
organizations, encompassing BNY’s affiliated investment management firms and
global distribution companies. BNY and Bank of New York Mellon are the corporate
brands of The Bank of New York Mellon Corporation and may be used to reference
the corporation as a whole and/or its various subsidiaries generally.

Mellon Investments Corporation (MIC) is a registered investment adviser and
subsidiary of The Bank of New York Mellon Corporation. MIC is composed of two
divisions; Mellon, which specializes in index management, and Dreyfus, which
specializes in cash management and short duration strategies. Securities are
offered through BNY Mellon Securities Corporation, a registered broker-dealer and
affiliate of MIC.

Personnel of certain of our BNY affiliates may act as: (i) registered representatives
of BNY Mellon Securities Corporation (in its capacity as a registered broker-dealer)
to offer securities and certain bank-maintained collective investment funds, (ii)
officers of The Bank of New York Mellon (a New York chartered bank) to offer bank-
maintained collective investment funds, and (jii) Associated Persons of BNY Mellon
Securities Corporation (in its capacity as a registered investment adviser) to offer
separately managed accounts managed by BNY firms.

For more market perspectives and insights from our teams, please visit
www.mellon.com
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BNY and Bank of New York Mellon are the corporate brand of The Bank of New York Mellon
Corporation and may be used to reference the corporation as a whole and/or its various
subsidiaries generally. This material and any products and services may be issued or provided
under various brand names of BNY in various countries by duly authorized and regulated
subsidiaries, affiliates, and joint ventures of BNY, which may include any of those listed below:
The Bank of New York Mellon, a banking corporation organized pursuant to the laws of the
State of New York, whose registered office is at 240 Greenwich St, NY, NY 10286, USA. The
Bank of New York Mellon is supervised and regulated by the New York State Department of
Financial Services and the US Federal Reserve and is authorized by the Prudential Regulation
Authority (PRA) (Firm Reference Number: 122467). In the UK, a number of services associated
with BNY Wealth Management’s Family Office Services — International are provided through
The Bank of New York Mellon, London Branch. The Bank of New York Mellon also operates in
the UK through its London branch (UK companies house number FC005522) at 160 Queen
Victoria Street, London EC4V 4LA, and is subject to regulation by the Financial Conduct
Authority (FCA) at 12 Endeavour Square, London, E20 1JN, UK and limited regulation by the
PRA at The Bank of England, Threadneedle St, London, EC2R 8AH, UK. Details about the extent
of our regulation by the PRA are available from us on request. Investment management
services are offered through BNY Mellon Investment Management EMEA Limited, BNY Centre,
160 Queen Victoria Street, London EC4V 4LA, which is registered in England No. 1118580 and
is authorised and regulated by the Financial Conduct Authority. Offshore trust and
administration services are through BNY Mellon Trust Company (Cayman) Ltd. BNY Mellon
Fund Services (Ireland) Designated Activity Company is registered with Company No 218007,
having its registered office at One Dockland Central, Guild Street, IFSC, Dublin 1, Ireland. It is
regulated by the Central Bank of Ireland. The Bank of New York Mellon operates in Germany
through its Frankfurt am Main branch with registered office at FriedrichEbert-Anlage 49,
60327 Frankfurt am Main, Germany (Zweigstelle registered in Germany with Registration No.
HRB12731). It is under the supervision of the German Central Bank and the Federal Financial
Supervisory Authority (Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin),
Marie-CurieStr. 24-28, 60439 Frankfurt, Germany) under BaFin-ID10100253. The Bank of New
York Mellon SA/ NV, a Belgian public limited liability company, with company number
0806.743.159, whose registered office is at Boulevard Anspachlaan 1,B-1000 Brussels,
Belgium, authorised and regulated as a significant credit institution by the European Central
Bank (ECB), under the prudential supervision of the National Bank of Belgium (NBB) and

under the supervision of the Belgian Financial Services and Markets Authority (FSMA) for
conduct of business rules, a subsidiary of The Bank of New York Mellon. The Bank of New York
Mellon SA/NV operates in Ireland through its Dublin branch at Riverside II, Sir John Rogerson’s
Quay Grand Canal Dock, Dublin 2,D02KV60, Ireland and is registered with the Companies
Registration Office in Ireland No. 907126 & with VAT No. |E 9578054E. The Bank of New York
Mellon SA/NV, Dublin Branch is subject to additional regulation by the Central Bank of Ireland
for Depository Services and for conduct of business rules. The Bank of New York Mellon SA/NV
operates in Germany as The Bank of New York Mellon SA/NV, Asset Servicing, Niederlassung
Frankfurt am Main, and has its registered office at MesseTurm, Friedrich-Ebert-Anlage 49,
60327 Frankfurt am Main, Germany. It is subject to limited additional regulation by the Federal
Financial Supervisory Authority (Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin),
Marie-Curie-Str. 24-28, 60439 Frankfurt, Germany) under registration number 122721.The
Bank of New York Mellon SA/NV operates in Poland as The Bank of New York Mellon SA/NV
(Joint-stock Company) Branch in Poland with Statistical Number 524311310, whose
registered office is at Sucha 2, 50-086 Wroclaw, Poland. The Bank of New York Mellon SA/NV
(Joint-stock Company) Branch in Poland is a non-contracting branch. The Bank of New York
Mellon SA/NV operates in the Netherlands through its Amsterdam branch at Spaklerweg 4,
1096 BA Amsterdam, the Netherlands. The Bank of New York Mellon SA/ NV, Amsterdam
Branch is subject to limited additional supervision by the Dutch Central Bank (“De
Nederlandsche Bank” or “DNB”) on integrity issues only (registration number 34363596). DNB
holds office at Westeinde 1,1017 ZN Amsterdam, the Netherlands. The Bank of New York
Mellon SA/NV operates in Luxembourg through its Luxembourg jurisdiction. The Bank of New
York Mellon, Tokyo Branch, is a licensed foreign bank branch in Japan and regulated by the
Financial Services Agency of Japan. The Bank of New York Mellon Trust (Japan), Ltd.,is a
licensed trust bank in Japan and regulated by the Financial Services Agency of Japan. The
Bank of New York Mellon Securities Company Japan Ltd., is a registered type 1 financial
instruments business operator in Japan and regulated by the Financial Services Agency of
Japan. The Bank of New York Mellon, DIFC Branch, regulated by the Dubai Financial Services
Authority (DFSA) and located at DIFC, The Exchange Building 5 North, Level 6, Room 601, PO.
Box 506723, Dubai, UAE, on behalf of The Bank of New York Mellon, which is a wholly-owned
subsidiary of The Bank of New York Mellon Corporation. Pershing is the umbrella name for
Pershing LLC (member FINRA, SIPC and NYSE), Pershing Advisor Solutions (member FINRA
and SIPC), Pershing Limited (UK), Pershing Securities Limited (UK), Pershing Securities
International Limited (Ireland), Pershing (Channel Islands) Limited, Pershing Securities
Singapore Private Limited, and Pershing India Operational Services Pvt Ltd. Pershing
businesses also include Pershing X, Inc. a technology provider.. Pershing LLC is a member of
SIPC, which protects securities customers of its members up to $500,000 (including $250,000
for claims for cash). Explanatory brochure available upon request or at sipc.org. SIPC does not
protect against loss due to market fluctuation. SIPC protection is not the same as, and should
not be confused with, FDIC insurance. Past performance is not a guide to future performance
of any instrument, transaction or financial structure and a loss of original capital may occur.
Calls and communications with BNY may be recorded, for regulatory and other reasons.
Disclosures in relation to certain other BNY group entities can be accessed at the following
website: https:/www.bnymellon.com/emea/en/ disclaimers/eu-disclosures.html. This
material is intended for wholesale/professional clients (or the equivalent only), is not intended
for use by retail clients and no other person should act upon it. branch at 2-4 rue Eugene
Ruppert, Vertigo Building - Polaris, L- 2453 Luxembourg, Grand Duchy of Luxembourg. The
Bank of New York Mellon SA/ NV, Luxembourg Branch (registered the Luxembourg Trade and
Companies’ Register (“Registre de Commerce et des Sociétés” or “RCS”) under number

B105087) is subject to limited additional regulation by the Luxembourg supervisory authority
(“Commission de Surveillance du Secteur Financier” or “CSSF”) at 283, route d’Arlon, L-1150
Luxembourg for conduct of business rules, and in its role as depositary and administration
agent for undertakings for collective investments (UCIs). The Bank of New York Mellon SA/ NV
operates in France through its Paris branch at 7 Rue Scribe, Paris, Paris 75009, France. The
Bank of New York Mellon SA/NV, Paris Branch is subject to limited additional regulation by
Secrétariat Général de 'Autorité de Contréle Prudentiel at Premiére Direction du Controle de
Banques (DCB 1), Service 2,61, Rue Taitbout, 75436 Paris Cedex 09, France (registration
number (SIREN) Nr. 538 228 420 RCS Paris - CIB 13733). The Bank of New York Mellon SA/NV
operates in Italy through its Milan branch at Via Mike Bongiorno no. 13, Diamantino building,
5th floor, Milan, 20124, Italy. The Bank of New York Mellon SA/NV, Milan Branch is subject to
limited additional regulation by Banca d’ltalia - Sede di Milano at Divisione Supervisione
Banche, Via Cordusio no. 5,20123 Milano, Italy (registration number 03351). The Bank of New
York Mellon SA/NV operates in Denmark as The Bank of New York Mellon SA/NV, Copenhagen
Branch, filial af The Bank of New York Mellon SA/NV, Belgien, CVR no. 41820063, and has its
registered office at Strandvejen 125,1. DK-2900 Hellerup, Denmark. It is subject to limited
additional regulation by the Danish Financial Supervisory Authority (Finanstilsynet,
Strandgade 29, DK-1401 Copenhagen K, Denmark). The Bank of New York Mellon SA/NV
operates in Spain through its Madrid branch with registered office at Calle José Abascal 45,
Planta 42, 28003, Madrid, and enrolled on the Reg. Mercantil de Madrid, Tomo 41019, folio 185
(M-727448). The Bank of New York Mellon, Sucursal en Espafia is registered with Banco de
Espania (registration number 1573). The Bank of New York Mellon (International) Limited is
registered in England & Wales with Company No. 03236121 with its Registered Office at BNY
Centre, 160 Queen Victoria Street, London EC4V 4LA. The Bank of New York Mellon
(International) Limited is authorised by the Prudential Regulation Authority and regulated by
the Financial Conduct Authority and the Prudential Regulation Authority. Regulatory
information in relation to the above BNY entities operating out of Europe can be accessed at
the following website: https:/www.bny.com/RID. For clients located in Switzerland: The
information provided herein does not constitute an offer of financial instrument or an offer to
provide financial service in Switzerland pursuant to or within the meaning of the Swiss
Financial Services Act (“FinSA”) and its implementing ordinance. This is solely an
advertisement pursuant to or within the meaning of FinSA and its implementing ordinance.
Please be informed that The Bank of New York Mellon and The Bank of New York Mellon SA/
NV are entering into the OTC derivative transactions as a counterparty, i.e. acting for its own
account or for the account of one of its affiliates. As a result, where you enter into any OTC
derivative transactions with us, you will not be considered a “client” (within the meaning of
the FinSA) and you will not benefit from the protections otherwise afforded to clients under
FinSA.The Bank of New York Mellon, Singapore Branch, is subject to regulation by the
Monetary Authority of Singapore. For recipients of this information located in Singapore: This
material has not been reviewed by the Monetary Authority of Singapore. The Bank of New York
Mellon, Hong Kong Branch (a branch of a banking corporation organized and existing under
the laws of the State of New York with limited liability), is subject to regulation by the Hong
Kong Monetary Authority and the Securities & Futures Commission of Hong Kong. The Bank of
New York Mellon, Seoul Branch, is a licensed foreign bank branch in Korea and regulated by
the Financial Services Commission and the Financial Supervisory Service. The Bank of New
York Mellon, Seoul Branch, is subject to local regulation (e.g. the Banking Act, the Financial
Investment Services and Capital Market Act, and the Foreign Exchange Transactions Act etc.).
The Bank of New York Mellon is regulated by the Australian Prudential Regulation Authority
and also hold an Australian Financial Services Licence No. 527917 issued by the Australian
Securities and Investments Commission to provide financial services to wholesale clients in
Australia. The Bank of New York Mellon has various other branches in the Asia-Pacific Region
which are subject to regulation by the relevant local regulator in that Persons who do not have
professional experience in matters relating to investments should not rely on this material.
BNY will only provide the relevant investment services to investment professionals. Not all
products and services are offered in all countries. If distributed in the UK, this material is a
financial promotion. If distributed in the EU, this material is a marketing communication. This
material, which may be considered advertising, (but shall not be considered advertising under
the laws and regulations of Singapore), is for general information purposes only and is not
intended to provide legal, tax, accounting, investment, financial or other professional counsel
or advice on any matter. This material does not constitute a recommendation or advice by BNY
of any kind. Use of our products and services is subject to various regulations and regulatory
oversight. You should discuss this material with appropriate advisors in the context of your
circumstances before acting in any manner on this material or agreeing to use any of the
referenced products or services and make your own independent assessment (based on such
advice) as to whether the referenced products or services are appropriate or suitable for you.
This material may not be comprehensive or up to date and there is no undertaking as to the
accuracy, timeliness, completeness or fitness for a particular purpose of information given.
BNY will not be responsible for updating any information contained within this material and
opinions and information contained herein are subject to change without notice. BNY
assumes no direct or consequential liability for any errors in or reliance upon this material.
This material may not be distributed or used for the purpose of providing any referenced
products or services or making any offers or solicitations in any jurisdiction or in any
circumstances in which such products, services, offers or solicitations are unlawful or not
authorized, or where there would be, by virtue of such distribution, new or additional
registration requirements. BNY Wealth conducts business through various operating
subsidiaries of The Bank of New York Mellon Corporation. Any references to dollars are to US
dollars unless specified otherwise. This material may not be reproduced or disseminated in
any form without the prior written permission of BNY. Trademarks, logos and other intellectual
property marks belong to their respective owners. The Bank of New York Mellon, member of
the Federal Deposit Insurance Corporation (FDIC). Trademarks and logos belong to their
respective owners. Please click here for additional information regarding disclaimers and
disclosures. © 2024 The Bank of New York Mellon. All rights reserved.
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