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Since the publication of our 2022 Outlook: Piloting Through, the financial markets, especially
those of the US, have become much more volatile. US equities—as measured by the S&P 500-
have declined by 7.2% on a closing basis since the end of December 2021, and by 12.4% based
on intraday pricing from their peak on January 4" to their recent low on January 24%. Volatility—
as measured by the CBOE VIX Index-increased from 16% to an intraday peak of 39% on
January 24th. The interest rate on the 10-year Treasury bond increased by about 50 basis
points year-to-date, from 1.5% to just below 2% (with 2% being the mid-point of our year-end
2022 target) as of the close on Friday, February 11,

Within the S&P 500, the energy sector has gained 27.1%, while real estate and communication
services (includes Facebook, Netflix, and Alphabet) were notable underperformers, declining



12.3% and 12.2%, respectively. Consumer discretionary (including Amazon, and Tesla) and
information technology (including Apple, Microsoft, and Nvidia) have also underperformed,
declining 11.6% and 11.0%, respectively.

Non-US markets were much less volatile. Non-US developed equity markets—as measured by
MSCI EAFE (Europe, Australasia, Far East)-have declined only 2.1% year-to-date, while
emerging equity markets—as measured by MSCI EM-have increased by 0.6%, driven by a
nearly 10% return in Brazilian equities. Eurozone and UK bonds have slightly underperformed
similar-maturity US bonds.

Inevitably, clients are asking whether these price declines foreshadow a bear market in equities.
In such a scenario, higher and more persistent inflation leads the Federal Reserve to
aggressively tighten monetary policy enough to cause a recession and a corresponding decline
in earnings. While such a scenario is possible, we do not think it is likely this year. Our base
case posited in our 2022 Outlook is that the US economy will pilot through the icebergs of
inflation and Federal Reserve policy rate hikes. What we are most uncertain about are the risks
emanating from the Russia-Ukraine crisis.

While it is virtually impossible to accurately attribute short-term market movements—let alone
erratic ones—to specific data releases or events, we think it is helpful to examine the confluence
of four key factors that may account for some of the recent downdrafts.

We also think it is important to note that no one should be overconfident in the forecasts of the
path of inflation or the trajectory of Federal Reserve interest rate policy in 2022. One of the key
pillars of our investment philosophy is “history is a useful guide.” The last time the world was
confronted with a pandemic was over 100 years ago, with a very different economic, financial
market, and geopolitical backdrop than today. We do not presume to know the exact impact of a
two-year pandemic on employment and on savings and consumption behavior.

The four key factors that, in all likelihood, account for the recent downdrafts are:

e Recent inflation and employment data and their implications for Federal Reserve
tightening policy.

e Commentary by Federal Reserve board members.

e Mixed earnings from the FANGMANT (Facebook/Meta, Apple, Netflix, Google/Alphabet,
Microsoft, Amazon, Nvidia, and Tesla) stocks.

e Increased escalation of Russia-Ukrainian tensions.

Inflation and Employment Data

Inflation: As shown in Exhibits 1 and 2, after a significant increase in core and headline inflation,
driven primarily by used vehicles in April, May, and June of 2021, monthly inflation dropped to
nearly a third of the prior three months’ levels. The reprieve was short lived, as both core and
headline inflation steadily increased after October. The January 2022 core and headline year-
on-year inflation readings released last week stood at 6.0% and 7.5%, respectively, the highest
inflation levels observed since the early 1980s.



1. Month-over-Month Core CPI Decomposition (January 2021 to January 2022) and ISG Forecast
(Through December 2022)
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Source: Investment Strategy Group, Haver.

Note: Forecasts are estimated, are based on assumptions, are subject to revision and may change as economic
and market conditions change. There can be no assurance the forecasts will be achieved.

2. Month-over-Month Headline CPlI Decomposition (January 2021 to January 2022) and ISG
Forecast (Through December 2022)
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Source: Investment Strategy Group, Haver.

Note: Forecasts are estimated, are based on assumptions, are subject to revision and may change as economic
and market conditions change. There can be no assurance the forecasts will be achieved.



The greatest concern in the inflation data was the breadth of price increases across all sectors
based on year-on-year data: energy prices were up 27%, used vehicles were up 40%, core
goods and food were up 7%, and rent and owner’s equivalent rent (32% of the Consumer Price
Index weight) and other core services were up just under 4%.

While equity investors are concerned that inflation expectations could become unanchored as a
result of such price increases, long-run inflation expectations remain well anchored at just over
2%, as shown in Exhibit 3.

3. Long Run Market-Based Inflation Expectations
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Source: Investment Strategy Group, Bloomberg.

We expect inflation to gradually abate from its current high levels to 3.5% for core inflation and
3.7% for headline inflation by the end of this year (see Exhibits 4 and 5). While there is a risk
that inflation remains elevated over the next several months, we expect declining Covid-19
infections such as seen in the US, Europe, and the UK (see Exhibits 6, 7, and 8), the gradual
easing of supply bottlenecks and a return to normalcy in most economies to put downward
pressure on the pace of inflation.



4. Year-over-Year Core CPl Decomposition (January 2021 to January 2022) and ISG Forecast
(Through December 2022)
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Source: Investment Strategy Group, Haver.

Note: Forecasts are estimated, are based on assumptions, are subject to revision and may change as economic
and market conditions change. There can be no assurance the forecasts will be achieved.

5. Year-over-Year Headline CPl Decomposition (January 2021 to January 2022) and ISG Forecast
(Through December 2022)
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Note: Forecasts are estimated, are based on assumptions, are subject to revision and may change as economic
and market conditions change. There can be no assurance the forecasts will be achieved.



6. Daily US COVID-19 Infections and Fatalities — 7-Day Moving Average
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7. Daily European Union COVID-19 Infections and Fatalities — 7-Day Moving Average
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8. Daily UK COVID-19 Infections and Fatalities — 7-Day Moving Average
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Employment: The employment data released on February 41" further confirmed upward pressure
on inflation. Average hourly earnings increased 0.7% from the prior month and 5.7% from a year
earlier. The annualized rate for the last three months is even higher at 6.9%. All these readings
point to a tight labor market.

The actual employment numbers that were reported are somewhat distorted due to two
changes. The Bureau of Labor Statistics changed the seasonal factors that they use to adjust
every employment report for higher-than-average hiring in the private sector in the Spring and
early Summer and sharply lower numbers in January.

They also changed what is referred to as population controls based on updated 2020 census
data. For example, an increase in household employment of 1,199k people was actually a
decline of 272k after accounting for the population control changes.

Therefore, the key takeaway from the employment report is that the labor market is tight and
wage inflation will persist for the time being (see Exhibit 9).



9. Goldman Sachs Global Investment Research Wage Tracker
5.0 -
—\Wage Tracker, Composition Adjusted

4.5 4

4.0 4

% Year-over-Year
N w w
(4] o (¢}
L L

N
o
.

N
3}
.

1.0 4

0.5
2007 2009 2011 2013 2015 2017 2019 2021

Source: Investment Strategy Group, Goldman Sachs Global Investment Research.

Commentary by Federal Reserve Board Members

Last Thursday, when the President of the St. Louis Federal Reserve Bank, James Bullard, called
for a tightening of 100 basis points by July 1 and implied he was open to a 50 basis point
increase in the Federal Fund rate at the upcoming FOMC meeting in March, the equity market
sold off sharply. On the other hand, as summarized by our colleague David Mericle, Chief US
Economist in Global Investment Research, Thomas Barkin, Mary Daly, Loretta Mester, Patrick
Harker, Raphael Bostic, and Christopher Waller have all pushed back against a 50 basis point
hike in March.!

Joseph Stiglitz, Nobel laureate in economics, former chief economist at the World Bank and
Chair of the Council of Economic Advisers from 1995-97, recently wrote that a “large across-the-
board increase in interest rates is a cure worse than the disease,” and that “we haven’t been
through something like this before” so policy has to be more incremental.?

Federal Reserve Tightening: The most important question following the inflation and
employment reports is whether the Federal Reserve will tighten policy so aggressively that a
recession becomes inevitable in 2022. We think a recession remains unlikely this year. While
the probabilities increase in 2023, we think they remain below 30%. As shown in Exhibit 10, not
every tightening cycle leads to a recession. Furthermore, as shown in Exhibit 11, the average
number of months from the start of Federal Reserve tightening to the start of recession is 30
months, the median is 31, the shortest period was 11 months in 1980, and the two longest ones
were 42 and 43 months, respectively.



10. Percentages of Fed Tightening Cycles that Led to or Did Not Lead to a Recession
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If the Federal Reserve is incremental in tightening policy and accepts higher inflation than its
stated target of 2%, then a recession is far from inevitable in the next two years. Trying to
forecast beyond that is a futile exercise, in our opinion.



Earnings from the FANGMANT stocks

The disappointing earnings or forward guidance of two of the FANGMANT stocks
(Facebook/Meta and Netflix) seems to have overshadowed the positive earnings reports of other
FANGMANT stocks—such as Apple, Amazon, Google/Alphabet, and Microsoft—as well as that
of the rest of the S&P 500 in the fourth quarter of 2021.

Of the 72% of companies in the S&P 500 that have reported fourth quarter earnings so far, 77%
have exceeded consensus expectations for earnings per share and revenue growth. S&P 500
earnings have exceeded consensus estimates by 9% and provide very strong momentum for
earnings growth in 2022.

Russia-Ukraine Crisis

The amassing of Russian troops in and around Ukraine and the uncertainty around Moscow’s
intentions have been another factor contributing to the recent market downdraft.

The Investment Strategy Group hosted a client call on Wednesday, February 9%, with two of our
expert advisors on geopolitical issues:

Dr. Ashton Carter, Director of the Belfer Center at the Kennedy School of Government at
Harvard University, 25" US Secretary of Defense and a seasoned government official
with a long history of involvement with Russia when—as Assistant Secretary of
Defense—he was responsible for dismantling nuclear weapons in Russia, Ukraine,
Kazakhstan, and Belarus between 1993 and 1996.

Sir Alex Younger, former Chief of British Secret Intelligence Service, MI6, with a 30-year
career in foreign intelligence. He was Knighted in the 2019 Queen’s Birthday Honours list
for services to national security.

The key takeaways from the call were certainly alarming.

According to Dr. Carter:

The probability of a military incursion by Russia remains at 50% as he had suggested in
our 2022 Outlook earlier in the year, noting that 50% for a war is very high.
While an attack may not be imminent, he has moved the likely timetable earlier than
originally expected in the second half of this year. Putin may wait for the Beijing Olympics
to end and also see if he can drive a wedge between the US and the UK, on one hand,
and Germany and France, on the other.
The attack could take one of three forms:
o Full-scale invasion of Ukraine and toppling of the government. Dr. Carter warned
that such a war would be a “big fight.”
o Enter the eastern provinces and take some more territory in the same manner as
Putin has done with Donetsk and Luhansk.
o More formally occupy the two eastern provinces.
While Russia has made a long list of demands from the US and NATO allies, it is unlikely
that these demands would be met, which makes negotiations very difficult. There may be
some room for negotiations regarding the placement of NATO forces that have been
moved eastward towards Russia since 1997, in exchange for Moscow also addressing
some of its actions that are troubling to NATO.
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Dr. Carter also stated that while sanctions were one tool to use in response to a Russian
invasion of Ukraine, the US could also make things difficult for Russia in areas like
Georgia, Chechnya, Moldova, and Kaliningrad.

Sir Alex Younger shared some of Dr. Carter’s views but also offered some additional insights
into the Russian and European approaches to the crisis:

The likelihood of a negotiated solution is low because President Putin is trying to change
the fundamental principles that underpin Atlantic security.
There is a 50% probability that Putin acts militarily with the goal of either disabling
Ukraine as an independent country or negotiating something that essentially turns
Ukraine into Finland. But he reminded us that Ukraine has a say in the matter and such
an arrangement would have been negotiated at the point of a gun.
Sanctions on Russia impose uneven pain across NATO allies. It is particularly difficult for
Germany for the following four reasons:
o There is a strong pacifist undercurrent in Germany.
o Germany has a proud history of bringing ideologically hostile groups together, so
they believe in dealing with Russia through engagement and dialogue.
o The Germans were shocked by President Trump’s policy of America first.
o Germany has not yet come to terms with the fact that the American unipolar rules-
based international order might have changed.
Sir Alex also noted that Russia is a petro-autocracy and if it withholds natural gas from
Europe, its actions will be counterproductive because it will introduce a risk premium on
its oil and gas exports.
Sir Alex provided an interesting insight that US overreliance on sanctions could threaten
the status of the US dollar as the reserve currency of the world.

Both guest speakers stated that after such a military build-up around the borders of Ukraine,
President Putin cannot leave empty handed.

11



12. Russian Military Build Up in and Around Ukraine

® Russia is reported to have stationed over 100,000 troops in and around Ukraine, including for a snap exercise in
Belarus
Source: Investment Strategy Group, BBC, New York Times, Map created with Map Chart.

We note that any military incursion into Ukraine is most likely to be disruptive to the financial
markets and result in an interim spike in energy prices.

The Rationale for Staying Invested

While these four factors explain the year-to-date downdraft in equities, we maintain our
recommendation to stay invested. The hurdle to underweight equities remains high given the still
low odds we place on a recession in 2022 and our expectation for earnings to grow by 11-13%
this year.

Keep in mind that the current 2022 earnings consensus of $225 is only about 2% higher than the
$220 implied by annualizing the earnings in the fourth quarter of 2021. Yet in the last 23 non-
recessionary years, calendar-year earnings per share were, on average, 7.1% greater than the
annualized EPS from the fourth quarter of the prior year. The growth rate was 8.6% on a median
basis. Taken at face value, these growth rates would imply 2022 earnings between $235-239,
compared to our range of $230-235.

We also expect the resilient profit margins that were a key driver of earnings upside in the fourth
quarter to persist, as strong 9-10% sales growth more than offsets rising costs this year. In fact,
S&P 500 net profit margins have increased from their year-earlier levels 89% of the time when
sales growth was at least 5% and the economy was not in a recession, both of which we expect
to be true this year.

However, we acknowledge that risks have increased given higher-than-expected inflation, a
faster pace of Federal Reserve tightening and the ratcheting up of Russia-Ukraine tensions. As
a result, we have adjusted the probabilities we assign to our base and downside scenarios.
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As shown in Exhibit 13, we have increased the probability of the downside scenario from 15% to
20% by reducing the probability of our base case from 65% to 60%. Importantly, we have not
reduced the probability to our upside scenario. Given our view that inflation is more likely to peak
this year and that tightening will be incremental, a 20% probability to the upside seems
reasonable to us.

13. ISG 2022 S&P 500 Total Return Forecast Scenarios — As of February 11, 2022
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Note: Forecasts are estimated, are based on assumptions, are subject to revision and may change as economic
and market conditions change. There can be no assurance the forecasts will be achieved.

We conclude with a reminder of some sage words from Seth Klarman of Baupost during the
Global Financial Crisis which we have referenced in the past. During times of crisis, one can opt
to move to the sidelines and wait for uncertainty to pass. One can then return back to the equity
market at probably higher prices. Alternatively, one can be a trader and try to get in and out of
the market. We, in the Investment Strategy Group, do not believe in the long-term success of
that strategy for our clients. Finally, one can be an investor. In the absence of very compelling
reasons to go underweight equities, we believe one should remain invested given a favorable
economic and earnings growth backdrop.

Endnotes:

(1) David Mericle and Jan Hatzius, “US Daily: Moving to Seven Rate Hikes in 2022,” Goldman Sachs
Investment Research, February 10, 2021.

(2) Joseph Stiglitz, “A Balanced Response to Inflation,” Project Syndicate, February 7, 2022.

This material represents the views of the Investment Strategy Group (“ISG”) in Consumer and Wealth Management
(“CWM?”) of Goldman Sachs. It is not financial research or a product of Goldman Sachs Global Investment Research
(“GIR”) and may vary significantly from those expressed by individual portfolio management teams within CWM or
other groups of Goldman Sachs.

This material is intended to discuss general market activity, industry or sector trends, or other broad-based economic,
market or political conditions. Any reference to a specific company or security is for illustrative purposes and does not
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investor or otherwise for any loss or damage resulting from reliance on any statements or information contained herein. This
memorandum is only intended for Accredited Investors as defined by the CBB and the securities offered by way of private
placement may only be offered in minimum subscriptions of USD100,000 (or equivalent in other currencies). We will not make
any invitation to the public in the Kingdom of Bahrain to subscribe to the financial product(s) and service(s) and this
memorandum will not be issued to, passed to, or made available to the public generally in the Kingdom of Bahrain. The CBB has
not reviewed, nor has it approved this memorandum or the marketing thereof in the Kingdom of Bahrain. The CBB is not and will
not be responsible for the performance of the financial products and services.

Brazil. These materials are provided at your request and solely for your information, and in no way constitutes an offer,
solicitation, advertisement or advice of, or in relation to, any securities, funds, or products by any of Goldman Sachs affiliates in
Brazil or in any jurisdiction in which such activity is unlawful or unauthorized, or to any person to whom it is unlawful or
unauthorized. This document has not been delivered for registration to the relevant regulators or financial supervisory bodies in
Brazil, such as the Brazilian Securities and Exchange Commission (Comissdo de Valores Mobilidrios — CVM) nor has its content
been reviewed or approved by any such regulators or financial supervisory bodies. The securities, funds, or products described
in this document have not been registered with the relevant regulators or financial supervisory bodies in Brazil, such as the CVM,
nor have been submitted for approval by any such regulators or financial supervisory bodies. The recipient undertakes to keep
these materials as well as the information contained herein as confidential and not to circulate them to any third party.

Chile: Fecha de inicio de la oferta:

(i) La presente oferta se acoge a la Norma de Caracter General N° 336 de la Comision para el Mercado Financiero de Chile;

(ii) La presente oferta versa sobre valores no inscritos en el Registro de Valores o en el Registro de Valores Extranjeros que
lleva la Comisién para el Mercado

Financiero, por lo que los valores sobre los cuales ésta versa, no estan sujetos a su fiscalizacion;

(iii) Que por tratarse de valores no inscritos, no existe la obligacién por parte del emisor de entregar en Chile informacién publica
respecto de estos valores;y

(iv) Estos valores no podran ser objeto de oferta publica mientras no sean inscritos en el Registro de Valores correspondiente.

Dubai: Goldman Sachs International (“GSI”) is authorised and regulated by the Dubai Financial Services Authority (‘“DFSA”) in
the DIFC and the Financial Services Authority (“FSA”) authorized by the Prudential Regulation Authority and regulated by the
Financial Conduct Authority and Prudential Regulation Authority in the UK. Registered address of the DIFC branch is Level 5,
Gate Precinct Building 1, Dubai International Financial Centre, PO Box 506588, Dubai, UAE and registered office of GSI in the
UK is Plumtree Court, 25 Shoe Lane, London EC4A 4AU, United Kingdom. This material is only intended for use by market
counterparties and professional clients, and not retail clients, as defined by the DFSA Rulebook. Any products that are referred
to in this material will only be made available to those clients falling within the definition of market counterparties and
professional clients.

Israel: Goldman Sachs is not licensed to provide investment advice or investment management services under Israeli law.
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Korea: No Goldman Sachs entity, other than Goldman Sachs (Asia) L.L.C, Goldman Sachs Asset Management International
and Goldman Sachs Asset Management Korea Co., Ltd., is currently licensed to provide discretionary investment management
services and advisory services to clients in Korea and nothing in this material should be construed as an offer to provide such
services except as otherwise permitted under relevant laws and regulations. Goldman Sachs (Asia) L.L.C. is registered as a
Cross-Border Discretionary Investment Management Company and a Cross-Border Investment Advisory Company with the
Korean Financial Supervisory Commission, and as a licensed corporation for, amongst other regulated activities, advising on
securities and asset management with the Hong Kong Securities & Futures Commission. Goldman Sachs Asset Management
International is licensed as a Cross-Border Discretionary Investment Management Company and a Cross-Border Investment
Advisory Company with the Korean Financial Supervisory Commission, as an investment adviser with the Securities and
Exchange Commission of the United States and for Managing Investments with the Financial Services Authority of the United
Kingdom. Goldman Sachs Asset Management Korea Co., Ltd. is licensed as an Asset Management Company in Korea and is
also registered as an Investment Advisory Company and Discretionary Investment Management Company with the Korean
Financial Supervisory Commission. Details of their respective officers and major shareholders can be provided upon request.

Oman: By receiving this Memorandum, the prospective investors understands, acknowledges and agrees that neither this
Memorandum nor the Units/securities have been filed, registered or approved by the Central Bank of Oman, the Oman Ministry
of Commerce and Industry, the Oman Capital Markets Authority or any other authority in the Sultanate of Oman, No marketing of
any financial products or services has been or will be made from within the Sultanate of Oman and no subscription to any
securities, products or financial services may or will be consummated within the Sultanate of Oman. The offering of the Units has
not been approved or licensed by the Capital Market Authority (“CMA”) or any other relevant licensing authorities in the
Sultanate of Oman, and accordingly does not constitute a public offer of securities in the Sultanate of Oman in accordance with
the Commercial Companies Law of Oman (Royal Decree 4/74) or the Capital Market Authority Law (Royal Decree 80/98) (the
"CMAL") or the solicitation of any offer to buy in the Sultanate of Oman as contemplated by Article 139 of the Executive
Regulations of CMA or otherwise. Accordingly, the Units may not be offered to the public in the Oman. This Memorandum is
strictly private and confidential and is being issued to a limited number of investors: (a) upon their request and confirmation that
they understand that the [Units] have not been approved or licensed by or registered with the CMA or any other relevant
licensing authorities or governmental agencies in the Oman; and

(b) must not be provided to any person other than the original recipient, and may not be reproduced or used for any other
purpose”

Panama: These Securities have not been and will not be registered with the national Securities Commission of the Republic of
Panama under Decree Law No. 1 of July 8, 1999 (the “Panamanian Securities Act”) and may not be offered or sold within
Panama except in certain limited transactions exempt from the registration requirements of the Panamanian Securities Act.
These Securities do not benefit from the tax incentives provided by the Panamanian Securities Act and are not subject to
regulation or supervision by the National Securities Commission of the Republic of Panama. This material constitutes generic
information regarding Goldman Sachs and the products and services that it provides and should not be construed as an offer or
provision of any specific services or products of Goldman Sachs for which a prior authorization or license is required by
Panamanian regulators.

Peru: The products or securities referred to herein have not been registered before the Superintendencia del Mercado de
Valores (SMV) and are being placed by means of a private offer. SMV has not reviewed the information provided to the investor.

Qatar: The investments described in this document have not been, and will not be, offered, sold or delivered, at any

time, directly or indirectly in the State of Qatar in a manner that would constitute a public offering. This document has not been,
and will not be, registered with or reviewed or approved by the Qatar Financial Markets Authority, the Qatar Financial Centre
Regulatory Authority or Qatar Central Bank and may not be publicly distributed. This document is intended for the original
recipient only and must not be provided to any other person. It is not for general circulation in the State of Qatar and may not be
reproduced or used for any other purpose.

Russia: Information contained in these materials does not constitute an advertisement or offering (for the purposes of the
Federal Law “On Securities Market” No. 39-FZ dated 22nd April 1996 (as amended) and the Federal Law “On protection of rights
and lawful interests of investors in the securities market” No. 46-FZ dated 5th March, 1999 (as amended)) of the securities, any
other financial instruments or any financial services in Russia and must not be passed on to third parties or otherwise be made
publicly available in Russia. No securities or any other financial instruments mentioned in this document are intended for
“offering,” “placement” or “circulation” in Russia (as defined under the Federal Law “On Securities Market” No. 39-FZ dated 22nd
April, 1996 (as amended)). Neither does the information contained herein constitute a personalised investment recommendation
as defined under Russian laws and regulations, and is not designated for the purposes of an investment decision of a specific
person, is prepared without analysing financial circumstances, investment or risk profile of any particular person. Goldman
Sachs assumes no responsibility for the investment decisions that may be taken by a client or any other person based on the
information contained herein.

Singapore: This document has not been delivered for registration to the relevant regulators or financial supervisory bodies in
Hong Kong or Singapore, nor has its content been reviewed or approved by any financial supervisory body or regulatory
authority. The information contained in this document is provided at your request and for your information only. It does not
constitute an offer or invitation to subscribe for securities or interests of any kind. Accordingly, unless permitted by the securities
laws of Hong Kong or Singapore, (i) no person may issue or cause to be issued this document, directly or indirectly, other than to
persons who are professional investors, institutional investors, accredited investors or other approved recipients under the
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relevant laws or regulations (ii) no person may issue or have in its possession for the purposes of issue, this document, or any
advertisement, invitation or document relating to it, whether in Hong Kong, Singapore or elsewhere, which is directed at, or the
contents of which are likely to be accessed by, the public in Hong Kong or Singapore and (iii) the placement of securities or
interests to the public in Hong Kong and Singapore is prohibited. Before investing in securities or interests of any kind, you
should consider whether the products are suitable for you.

South Africa: Goldman Sachs does not provide tax, accounting, investment or legal advice to our clients, and all clients are
advised to consult with their own advisers regarding any potential investment/transaction. This material is for discussion
purposes only, and does not purport to contain a comprehensive analysis of the risk/rewards of any idea or strategy herein. Any
potential investment/transaction described within is subject to change and Goldman Sachs Internal approvals. Goldman Sachs
International is an authorised financial services provider in South Africa under the Financial Advisory and Intermediary Services
Act, 2002.

Ukraine: Goldman Sachs & Co. LLC is not registered in Ukraine and carries out its activity and provides services to its clients on
a purely cross-border basis and has not established any permanent establishment under Ukrainian law. The information
contained in this document shall not be treated as an advertisement under Ukrainian law.

United Arab Emirates: THE INFORMATION CONTAINED IN THIS DOCUMENT DOES NOT CONSITUTE, AND IS NOT
INTENDED TO CONSTITUTE, A PUBLIC OFFER OF SECURITIES IN THE UNITED ARAB EMIRATES IN ACCORDANCE
WITH THE COMMERCIAL COMPANIES LAW (FEDERAL LAW NO. 2 OF 2015), SECURITIES AND COMMODITIES
AUTHORITY CHAIRMAN DECISION NO (13/T.M) OF 2021 ON THE FINANCIAL ACTIVITIES RULEBOOK AND COMPLIANCE
PROCEDURE OR OTHERWISE UNDER THE LAWS OF THE UNITED ARAB EMIRATES. ACCORDINGLY, THE INTERESTS
IN THE SECURITIES MAY NOT BE OFFERED TO THE PUBLIC IN THE UAE (INCLUDING THE DUBAI INTERNATIONAL
FINANCIAL CENTRE AND THE ABU DHABI GLOBAL MARKET). THIS DOCUMENT IS PROVIDED FOR INFORMATION
PURPOSES ONLY, AND CONTAINS GENERAL INFORMATION WHICH IS NOT SPECIFIC IN ANY WAY TO ANY
PARTICULAR INVESTOR, INVESTOR TYPE, STRATEGY, INVESTMENT NEED OR OTHER FINANCIAL CIRCUMSTANCE,
AS SUCH THE INFORMATION CONTAINED HEREIN DOES NOT CONSTITUTE FINANCIAL ADVICE, NOR IS IT INTENDED
TO INFLUENCE AN INVESTOR'S DECISION TO INVEST, AND IS NOT A RECOMMENDATION FOR THE RECIPIENT TO
PARTICIPATE IN ANY PARTICULAR TRADING STRATEGY IN ANY JURISDICTION. THIS DOCUMENT HAS NOT BEEN
APPROVED BY, OR FILED WITH THE CENTRAL BANK OF THE UNITED ARAB EMIRATES, THE SECURITIES AND
COMMODITIES AUTHORITY, THE DUBAI FINANCIAL SERVICES AUTHORITY, THE FINANCIAL SERVICES REGULATORY
AUTHORITY OR ANY OTHER RELEVANT REGULATORY AUTHORITIES IN THE UNITED ARAB EMIRATES. IF YOU DO
NOT UNDERSTAND THE CONTENTS OF THIS DOCUMENT, YOU SHOULD CONSULT WITH A FINANCIAL ADVISOR. THIS
DOCUMENT IS PROVIDED TO THE RECIPIENT ONLY AND SHOULD NOT BE PROVIDED TO OR RELIED ON BY ANY
OTHER PERSON.

United Kingdom: This material has been approved for issue in the United Kingdom solely for the purposes of Section 21 of the
Financial Services and Markets Act 2000 by GSI, Plumtree Court, 25 Shoe Lane, London EC4A 4AU. Authorised by the
Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority.

ISG/GIR Forecasts. Economic and market forecasts presented (“forecasts”) reflect either ISG’s or GIR’s views and are subject
to change without notice. Forecasts do not take into account specific investment objectives, restrictions, tax and financial
situation or other needs of any specific client. Forecasts are subject to high levels of uncertainty that may affect actual
performance and should be viewed as merely representative of a broad range of possible outcomes. Forecasts and any return
expectations are as of the date of this material, and should not be taken as an indication or projection of returns of any given
investment or strategy. Forecasts are estimated, based on capital market assumptions, and are subject to significant revision
and may change materially as economic and market conditions change. Any case studies and examples are for illustrative
purposes only. If applicable, a copy of the GIR Report used for GIR forecasts is available upon request. Forecasts do not reflect
advisory fees, transaction costs, and other expenses a client would have paid, which would reduce return.

The probability that we assign to certain events is a subjective assessment based upon the research conducted by ISG including
conversations with a number of experts in their respective fields. Investors should not rely upon the assigned probability in
making an investment decision.

This material is for your information only and is not intended to be used by anyone other than you. To the extent this
presentation is used by Private Wealth Management, this presentation is intended only to facilitate your discussions with
Goldman Sachs as to the opportunities available to our Private Wealth Management clients. This is not an offer or solicitation
with respect to the purchase or sale of any security. This presentation is intended only to facilitate your discussions with
Goldman Sachs International (“GSI”), who are authorised by the Prudential Regulation Authority and regulated by the Financial
Conduct Authority and Prudential Regulation Authority, as to the opportunities available to our retail clients. The presentation is
not intended to be used as a general guide to investing, or as a source of any specific investment recommendations, and makes
no implied or express recommendations concerning the manner in which any client’s account should or would be handled, as
finding the appropriate investment strategies for a client will depend upon the client’s investment objectives. Discussion of
specific stocks is for educational purposes only and as a general guide to investing and should not be construed as investment
advice or an offer or solicitation to buy or sell securities.

This presentation does not constitute an offer or solicitation to any person in any jurisdiction in which such offer or solicitation is
not authorized or to any person to whom it would be unlawful to make such offer or solicitation. It is the responsibility of any
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person or persons in possession of this material to inform themselves of and to observe all applicable laws and regulations of
any relevant jurisdiction. Prospective investors should inform themselves and take appropriate advice as to any applicable legal
requirements and any applicable taxation and exchange control regulations in the countries of their citizenship, residence or
domicile which might be relevant to the subscription, purchase, holding, exchange, redemption or disposal of any investments.
Information contained herein is believed to be reliable but no warranty is given as to its completeness or accuracy and views and
opinions, whilst given in good faith, are subject to change without notice. GSI, and/or its affiliates (together “Goldman Sachs”)
and its officers, directors, and employees, including persons involved in the preparation or issuance of this material, may from
time to time have "long" or "short" positions in, or buy or sell, or otherwise have a material interest in, the investments mentioned
herein or in related investments including, without limitation, securities, commaodities, derivatives (including options) or other
financial products of companies mentioned herein. In addition, Goldman Sachs may have served as manager or co-manager of
a public offering of securities by any such company within the past 12 months and/or may be the only market maker in relation to
investments mentioned herein and/or may be providing significant advice or investment services in relation to investments
mentioned herein or related investments or have provided such advice or services within the previous 12 months.

Past performance is not a guide to future performance and the value of investments and the income derived from them can go
down as well as up. Future returns are not guaranteed and a loss of principal may occur. Changes in exchange rates may cause
the value of an investment to increase or decrease. Some investments may be restricted or illiquid, there may be no readily
available market and there may be difficulty in obtaining reliable information about their value and the extent of the risks to which
such investments are exposed. Certain investments, including warrants and similar securities, often involve a high degree of
gearing or leverage so that a relatively small movement in price of the underlying security or benchmark may result in a
disproportionately large movement, unfavorable as well as favorable, in the price of the warrant or similar security. In addition,
certain investments, including futures, swaps, forwards, certain options and derivatives, whether on or off exchange, may involve
contingent liability resulting in a need for the investor to pay more than the amount originally invested and may possibly result in
unquantifiable further loss exceeding the amount invested. Transactions in over-the-counter derivatives involve additional risks
as there is no market on which to close out an open position; it may be impossible to liquidate an existing position, to assess the
value of a position or to assess the exposure to risk. Investors should carefully consider whether such investments are suitable
for them in light of their experience, circumstances and financial resources.

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 GSI.

Indices are unmanaged, and the figures for the index do not reflect any fees or expenses. We strongly recommend that these
factors be taken into consideration before an investment decision is made. Investors cannot invest directly in indices.
References to market or composite indices, benchmarks or other measures of relative market performance over a specified
period of time ("benchmarks") are provided by Goldman Sachs for your information purposes only. Goldman Sachs does not
give any commitment or undertaking that the performance of your account(s) will equal, exceed or track any benchmark.

GS may record telephone conversations and monitor emails between GS and you (and any of your authorised, connected or
affiliated persons) for the purpose of evidencing your instructions, monitoring quality of service, for compliance and security
purposes, otherwise for GS's internal records or where required by Applicable Rules.

This material has been approved for issue in the United Kingdom solely for the purposes of Section 21 of the Financial Services
and Markets Act 2000 by GSI, Plumtree Court, 25 Shoe Lane, London, EC4A 4AU, United Kingdom; authorised by the
Prudential Regulation Authority; and regulated by the Financial Conduct Authority and the Prudential Regulation Authority.
Certain aspects of the investment strategy described in this presentation may from time to time include commodity interests as
defined under applicable law.

For investors based / receiving this document in the United Kingdom: This document may contain references to “non-
mainstream pooled investments,” as defined in the UK Financial Conduct Authority’s Handbook of Rules and Guidance (the
“FCA Handbook”). Non-mainstream pooled investments include (without limitation) unregulated collective investment schemes
and certain structured products. Where this document refers to non-mainstream pooled investments, this document and the non-
mainstream pooled investments referred to within it has been provided to you on the basis that you have demonstrated to
Goldman Sachs that you fall within an exempt category of person to whom such an investment may lawfully be promoted in
accordance with the rules of the FCA Handbook, including without limitation: (a) Certified High Net Worth Investors; (b)
Professional or Eligible Counterparty clients; (c) Certified Sophisticated Investors; (d) Certified Self-Sophisticated Investors; or
(e) by virtue of this document amounting to an Excluded Communication, as such terms are defined in the FCA Handbook.

If you are aware that the above exemptions do not apply or are no longer applicable to you, you must notify Goldman Sachs
without delay and you must not pursue any of the investments highlighted in this document.

PURSUANT TO AN EXEMPTION FROM THE U.S. COMMODITY FUTURES TRADING COMMISSION IN CONNECTION WITH
ACCOUNTS OF QUALIFIED ELIGIBLE CLIENTS, THIS BROCHURE IS NOT REQUIRED TO BE, AND HAS NOT BEEN,
FILED WITH THE COMMODITY FUTURES TRADING COMMISSION. THE COMMODITY FUTURES TRADING COMMISSION
DOES NOT PASS UPON THE MERITS OF PARTICIPATING IN A TRADING PROGRAM OR UPON THE ADEQUACY OR
ACCURACY OF COMMODITY TRADING ADVISOR DISCLOSURE. CONSEQUENTLY, THE COMMODITY FUTURES
TRADING COMMISSION HAS NOT REVIEWED OR APPROVED THIS TRADING PROGRAM OR THIS BROCHURE.

© Copyright 2022 The Goldman Sachs Group, Inc. All rights reserved. Services offered through Goldman Sachs & Co. LLC. and Goldman
Sachs International. Member NASD/SIPC.
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