Goldman | Economics
Sachs Research 6 February 2023 | 6:49AM EST

US Economics Analyst

Corporate Layoffs: A Ripple, Not a Wave (Walker)

m  The US labor market has presented a puzzling contrast in recent months: amidst Jan Hatzius
+1(212)902-0394 | jan.hatzius@gs.com

strong job growth and plentiful job openings, there has been a large jump in Goldman Sachs & Co. LLC
corporate layoff announcements. We investigate what is driving the rise in Alec Phillips »

. . . +1(202)637-3746 | alec.phillips@gs.com
layoffs and whether they might be an early warning sign of a broader slowdown Goldman Sachs & Co. LLC
in the labor market. David Mericle

+1(212)357-2619 |
david.mericle@gs.com

®  \We find that three characteristics are common to many of the companies that Goldman Sachs & Co. LLC
have recently announced a large number of layoffs. First, many are in the Spencer Hill, CFA
. . . . +1(212)357-7621 | spencer.hill@gs.com
technology sector. Second, many hired aggressively during the pandemic—on Goldman Sachs & Co. LLC
average, their headcount grew 41%—often because they overextrapolated Joseph Briggs
. . . . +1(212)902-2163 |
pandemic-related trends such as increases in demand for goods or time spent joseph.briggs@gs.com
. . i i i . . Goldman Sachs & Co. LLC
online. Third, they have seen sharper declines in their stock prices, which have Ronmie Walk
. . onnie vvaiker
fallen 43% from their peaks on average, and in some cases appear to be +1(917)343-4543 |
. . o . ronnie.walker@gs.com
responding to investor demand to cut costs by shrinking their workforces rather Goldman Sachs & Co. LLC
than to a worsening in the demand outlook. Tim Krupa

+1(202)637-3771 | tim.krupa@gs.com
.. . . Gold Sachs & Co. LLC
®  These characteristics suggest that the companies conducting layoffs are not oman sachs & o

Manuel Abecasis

representative of the broader economy and that many of the recent layoff +1(212)902-8357 |
. . . . manuel.abecasis@gs.com
announcements do not necessarily signal a weaker demand picture that might Goldman Sachs & Co. LLC

have wider implications.

m  Consistent with this, our more representative real-time estimate of the layoff
rate has increased recently but only back to its pre-pandemic rate, which was
low by historical standards.
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B [tis also important to bear in mind that not every layoff translates into a lasting
increase in unemployment because most workers find new jobs. In recent
months, the job finding rate among unemployed individuals has been high by
historical standards.

®  One concern that is often raised is that the recent layoffs have been
concentrated in particular industries, especially technology, while hiring has been
concentrated in other industries, often lowerpaying ones. We find, however,
that job finding rates are above pre-pandemic rates in most industries (including
information, which includes technology companies) and above expansion norms
in all major industries, and that job openings rates remain above the
pre-pandemic level in every major industry except information.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.
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A flurry of headlines about corporate layoffs—which totaled over 100k lost jobs in
January alone—had raised questions about whether the labor market had already
entered a downturn (Exhibit 1). The past week of labor market data answered that
guestion with a resounding “no”: nonfarm payrolls grew 514k in January, the
unemployment rate edged down to a 54-year low, job openings increased by 572k in
December, and initial jobless claims fell for the fourth time in five weeks.

What should we then make of this spike in layoffs, many of which have come at the
country’'s most technologically sophisticated companies? Are they an indication that
while there is still plenty of demand for workers in a few industries, the labor market is
much weaker in other industries, especially higherpaying ones? Or an early warning
sign about deteriorating demand at some companies that could soon spread to others
too? In this week's Analyst we dig into what these companies are seeing that others
are not in order to solve the puzzle of a spike in layoffs amidst a booming job market.

Exhibit 1: Many High-Profile Companies Have Announced Layoffs Over the Last Few Months

Thousands Thousands
Measures of Layoffs
100 - mmm | qyoffs.fyi (Tech layoffs)* - 100
Challenger, Gray and Christmas
80 - (Economywide layoffs)** - 80
60 - - 60
40 - - 40
20 + - 20
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2022 2023

*Global **US-based companies only. Seasonally adjusted by GS.

Source: Layoffs.fyi, Challenger Gray & Christmas, Goldman Sachs Global Investment Research

When we wrote about the initial surge in corporate layoff announcements last fall, the
layoffs were almost entirely confined to the technology sector. Since then, layoff
announcements have continued to be concentrated in tech but have broadened
somewhat, spreading to finance and a few industrial companies.

Exhibit 2 shows that in addition to being in the technology sector, two additional
characteristics distinguish most of the public companies that have made layoff
announcements, each of which potentially hint at a root cause of the layoffs. First, those
companies hired aggressively over the last few years. Headcount at these companies is
now 41% above pre-pandemic levels, on average, while economywide payroll
employment has only grown by 2% over the same period. Corporate commentary


https://publishing.gs.com/content/research/en/reports/2023/02/03/ecb4499b-a061-4b4c-a16e-b3a5b638a7f2.html
https://publishing.gs.com/content/research/en/reports/2023/02/01/198e1a47-4045-4e6f-aaf6-7608ce804acd.html
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indicates that some of these companies have conducted layoffs to right-size their
workforce after overextrapolating pandemic-related trends that ultimately proved more
fleeting than expected, such as the preference for goods over services or spending
more time online.

Second, public companies announcing layoffs have seen outsized declines in their stock
prices (-43% from their peak to today vs. S&P 500 -14%). For some of these
companies, especially the tech companies, this likely partly reflects the fact that their
valuations are particularly sensitive to interest rates. This could mean that some of the
announced layoffs were more an effort to improve company valuations by responding to
investor demands to shrink workforces that were perceived to have grown too large and
expensive, rather than a signal that the demand outlook had worsened.

Exhibit 2: Companies That Recently Announced Layoffs Had Hired Aggressively Over the Last Two Years
and Have Seen Sharper Declines in Their Stock Prices

Percent change Percent change
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* Includes companies listed in the Wall Street Journal article "The Companies Conducting Layoffs in 2023:
Here’s the List", accessed Feb. 3, 2023.

Source: Bloomberg, Company filings, Goldman Sachs Global Investment Research

Exhibit 3 shows that the companies that announced a large number of layoffs have
simultaneously slashed job openings dramatically. On average, they have reduced their
job openings by 75%, while the number of workers they have laid off amount to 7% of
their headcount.
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Exhibit 3: Those Same Companies Have Also Slashed Job Openings Much More Aggressively

Percent change Percent change
80 - Trends at Companies That Have Publicly Announced Layoffs - 80
60 - vs. the Economywide Trend . 60
40 m Companies that have announced layoffs (average) 40
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Job openings Gross layoffs
(vs. peak since 2022) (as a share of total workforce)

* Includes companies listed in the Wall Street Journal article "The Companies Conducting Layoffs in 2023:
Here’s the List", accessed Feb. 3, 2023.

Source: LinkUp, Department of Labor, Goldman Sachs Global Investment Research

We see two takeaways—one negative and one positive—for the labor market outlook
from this analysis. First, on the negative side, there could be additional layoff
announcements yet to come from other large companies, as roughly 15% of companies
in the S&P 500 have seen headcount increases of 40% or more since the start of the
pandemic (Exhibit 4), and only one-fifth of them have announced layoffs so far. Second,
on the positive side, similar to the rebalancing seen so far in the broader labor market,
even these companies that have announced layoffs have reduced their total demand for
workers overwhelmingly by reducing job openings rather than by conducting layoffs.

Exhibit 4: Roughly 15% of S&P 500 Companies Have Grown Headcount by 40%+ During the Pandemic
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Layoffs Don’t Always Mean Unemployment

At first glance, it might seem surprising that there hasn’t been a spike in the
most-followed measures of job loss, the JOLTS layoff rate and initial jobless claims.
However, the total number of announced corporate layoffs is small relative to the typical
number of total economywide layoffs (there are typically more than two million layoffs
each January on a not-seasonally adjusted basis) and the characteristics highlighted
above for the companies that are conducting layoffs suggest that they are not
representative of the broader economy.

Consistent with this, our real-time, representative estimate of the layoff rate based on
advance layoff notices filed under the Worker Adjustment and Retraining Notification
(WARN) Act has increased recently but is now in line with the already historically low
pre-pandemic rate, as shown on the left of Exhibit 5.

We believe that residual seasonality explains most of the recent decline in initial jobless
claims, but even an adjusted version of the series indicates that a historically low
number of individuals are filing jobless claims (Exhibit 5, right).

Exhibit 5: Our Timely Measure of WARN Notices Suggests Economywide Layoffs Are Approaching Pre-Pandemic Norms; Initial Jobless
Claims Remain at Historically Low Levels

% of employment Hundredths of a % of employment, 3m avg. Thousands Initial Jobless Claims* Thousands
Layoff Rate, March 2020: 8.6% r 54 300 April 2020: [ 30
2.3 4 WARN Notices, April 2020: 0.50% i 6.1 million
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* Seasonally adjusted by GS between 2017 and now to remove residual seasonality
introduced by the official seasonal factors. See "US Daily: Explaining Away the Recent
Rise in Initial Jobless Claims (Walker)." Auaust 10. 2022.

Source: Federal Reserve, Department of Labor, Goldman Sachs Global Investment Research
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It is the case that some of the layoffs that have been announced have yet to be
implemented, but it is also appears that strong job finding prospects allow individuals
affected by the announced layoffs to be reemployed before ever filing. Exhibit 6 shows
that unemployed workers have recently managed to find new jobs at a healthy pace.


https://publishing.gs.com/content/research/en/reports/2023/01/13/47437ad4-1e06-4258-9612-987f333e3b05.html
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Exhibit 6: Workers Who Become Unemployed Are Finding New Jobs at a Healthy Pace

Percent Percent
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Source: Department of Labor, Goldman Sachs Global Investment Research

One concern that is often raised is that the recent layoffs have been concentrated in
particular industries, especially technology, while hiring has been concentrated in other
industries, often lowerpaying ones. But Exhibit 7 shows that most industries (8 out of
11) have reemployment rates above pre-pandemic levels, including the information
sector (the sector of most major tech companies), and that all of them have
reemployment rates that are above the recent expansion average.

Exhibit 7: Job Finding Rates Across All Industries Are Above the Historical Expansion Average

Percent Percent
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Source: Department of Labor, Goldman Sachs Global Investment Research
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We would become more concerned about undue labor market deterioration if we began
to see elevated layoffs in industries where job finding rates were particularly low. In
such a scenario, the increase in the amount of time that it takes unemployed individuals
to find a new job would weigh on consumer spending and as a result spill over to other
parts of the economy. For now, this is not a major concern because the job openings
rate remains above the pre-pandemic level in every major industry outside of
information.

Ronnie Walker
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The US Economic and Financial Outlook

THE US ECONOMIC AND FINANCIAL OUTLOOK
(% change on previous period, annualized, except where noted)

OUTPUT AND SPENDING
Real GDP -2.8 5.9 21 1.5 1.7 1.9 -1.6 -0.6 3.2 29 04 1.3 1.3 1.3
Real GDP (annual=Q4/Q4, quarterly=yoy) -1.5 5.7 1.0 1.0 1.9 1.9 3.7 1.8 1.9 1.0 1.5 1.9 1.4 1.0
Consumer Expenditures -3.0 8.3 2.8 1.8 1.8 1.9 13 2.0 23 21 1.9 1.5 1.5 1.5
Residential Fixed Investment 7.2 10.7 107 -14.7 1.0 3.0 -31 -17.8 -271 -26.7 -10.5 -7.5 -2.5 0.0
Business Fixed Investment -4.9 6.4 3.6 2.1 33 3.6 7.9 0.1 6.2 0.7 1.2 22 24 3.0
Structures -10.1 -6.4 -7.4 -2.7 2.4 3.0 -4.4 -12.7 -3.6 0.4 -6.8 0.0 1.0 2.0
Equipment -10.5 10.3 4.2 1.6 2.6 3.0 1.4 -21 10.6 -3.8 2.3 1.5 1.5 2.5
Intellectual Property Products 4.8 9.7 8.7 4.9 4.3 4.5 10.8 8.9 6.8 5.3 4.0 4.0 4.0 4.0
Federal Government 6.2 23 -2.5 32 0.8 0.0 -5.3 -3.4 3.7 6.2 3.0 3.0 3.0 1.5
State & Local Government 0.4 -0.5 0.6 1.4 1.0 1.0 -0.4 -0.6 3.7 23 0.8 1.0 1.0 1.0
Net Exports ($bn, '12) -923 1,233 1,355 -1,235 -1,271 -1,288 -1,489 1,431 1,269 1,232 | -1,242 -1,219  -1,230 -1,250
Inventory Investment ($bn, '12) -55 -19 123 79 66 60 215 110 39 130 90 75 75 75
Industrial Production, Mfg. -6.3 5.7 341 0.2 2.6 32 3.6 29 -0.4 -2.6 -0.1 1.2 1.9 2.2
HOUSING MARKET
Housing Starts (units, thous) 1,395 1,605 1,555 1,332 1,409 1,625 1,720 1,647 1,450 1,403 1,450 1,362 1,272 1,244
New Home Sales (units, thous) 831 769 642 573 679 795 776 609 580 605 571 574 568 579
Existing Home Sales (units, thous) 5,638 6,127 5,094 4,001 4,276 4,593 6,057 5,373 4,770 4177 3,871 3,958 4,045 4,131
Case-Shiller Home Prices (%yoy)* 9.5 18.8 7.1 -2.6 0.9 2.3 20.0 19.6 131 7.1 0.5 -4.7 -4.3 -2.6
INFLATION (% ch, yriyr)
Consumer Price Index (CPI)** 1.3 741 6.4 3.3 2.5 2.5 8.0 8.6 8.3 71 5.6 4.0 3.1 3.0
Core CPI ** 1.6 5.5 5.7 3.1 2.7 2.5 6.3 6.0 6.3 6.0 54 4.6 3.6 3.2
Core PCE** 1.5 5.0 4.4 2.9 24 2.2 53 5.0 4.9 4.7 4.2 3.8 3.3 3.0
LABOR MARKET
Unemployment Rate (%)* 6.7 3.9 3.5 3.9 4.1 4.2 3.6 3.6 3.5 3.5 3.5 3.6 3.8 3.9
U6 Underemployment Rate (%)* 11.7 7.3 6.5 7.6 7.9 7.9 7.0 6.7 6.7 6.5 6.8 7.0 7.3 7.6
Payrolls (thous, monthly rate) -774 606 401 123 75 66 561 329 423 291 262 80 75 75
Employment-Population Ratio (%)* 57.4 59.5 60.1 59.8 59.5 59.4 60.1 59.9 60.1 60.1 60.1 60.0 59.9 59.8
Labor Force Participation Rate (%)* 61.5 62.0 62.3 62.2 62.1 61.9 62.4 62.2 62.3 62.3 62.3 62.3 62.3 62.2
Average Hourly Earnings (%yoy) 4.9 4.2 5.3 4.2 3.6 3.3 5.6 5.6 5.3 49 45 4.3 4.1 3.9
GOVERNMENT FINANCE
Federal Budget (FY, $bn) -3,132 -2,775 1,375 -1,250 -1,350 -1,600 - - - - - - - -
FINANCIAL INDICATORS
FF Target Range (Bottom-Top, %)" 0-0.25 0-0.25 4.25-4.5 5525 4.25-4.5 3.5-3.75 |0.25-0.5 1.5-1.75 3-3.25 4.25-4.5 | 4.75-5 5525 5525 5525
10-Year Treasury Note® 0.93 1.52 3.88 4.20 4.00 4.00 2.32 2.98 3.83 3.88 3.65 4.10 4.25 4.20
Euro (€/$)* 1.22 1.13 1.07 1.07 1.15 1.15 1.1 1.05 0.98 1.07 1.04 1.02 1.03 1.07
Yen ($/¥)A 103 115 132 129 125 125 121 136 145 132 131 133 134 129

* Weighted average of metro-level HPIs for 381 metro cities where the weights are dollar values of housing stock reported in the American Community Survey. Annual numbers are Q4/Q4.
** Annual inflation numbers are December year-on-year values. Quarterly values are Q4/Q4.

1 PCE = Personal consumption expenditures. * Denotes end of period.

Note: Published figures in bold.

Source: Goldman Sachs Global Investment Research
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Economic Releases

Time Estimate
Date (ET) Indicator GS Consensus Last Report
Tue Feb 07 8:30 Trade Balance (December) -$68.0bn -$68.5bn -$61.5bn
Thu Feb 09 8:30 Initial Jobless Claims 175k 195k 183k
8:30 Continuing Claims n.a. n.a. 1,655k
Fri Feb 10 10:00 UMich Consumer Sentiment (February preliminary) 64.0 65.0 64.9
10:00 5-10 Year Inflation Expectations (February preliminary) 2.8% n.a. 2.9%

Source: Goldman Sachs Global Investment Research

6 February 2023 9
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Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom's departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
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recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type Il Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagdo com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in
Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan
by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New
Zealand Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the
United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in
the United Kingdom.

Effective from the date of the United Kingdom's departure from the European Union and the European Economic Area (" Brexit Day"”) the following
information with respect to distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit Day, will
be authorised by the French Autorité de contréle prudentiel et de resolution ("ACPR") and regulated by the Autorité de controle prudentiel et de
resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espafna (Madrid branch) authorized in
Spain by the Comisién Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vardepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (*GSBE") is a credit
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht, BaFin) and
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area
where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local
supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to the relevant applicable
extent, subject to local supervision by the Bank of Italy (Banca d’ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale
per le Societa e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. \We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees, will from time to time have long or short positions in, act as principal in, and buy or sell, the
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
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Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2023 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.
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