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Weather masks deeper positive shifts
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markets left the entire commodity complex exposed to shifting weather. As this Daniel Sharp
winter is shaping up to be one of the warmest on record for Europe, apparent in last +44(20)7774-1875 |
daniel.sharp@gs.com

week's 14-day ahead forecast showing the first three weeks of January as over 2 std ~ Goldman Sachs International

warmer than normal. This unseasonable heat impacts not just Europe but also the §ﬂ;ﬂgg§@?9%gﬁt

i i i tha.dart@gs.
US, where the January warmth is set to have twice the impact of the December A e o o
cold (see Exhibit 2), driving down demand for all winter fuels significantly lower. In Nicholas Snowdon
the past two weeks natural gas on both sides of the Atlantic collapsed by nearly ;éﬁ‘jggggﬁgfégs_cm
20%, with oil down 8.5%, and grains 3.8%. Qil demand is hit not only by the lost Goldman Sachs International

Daan Struyven
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should European gas prices remain weak for the rest of this year, the extended loss Daniel Moreno

of gas-to-oil substitution would lower our oil price forecast by $4/bbl for 2023. g com
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However, this doesn’t take into consideration a faster reopening of China, a stronger

underlying European economic outlook as a result of relaxed energy constraints and
a more benign inflationary backdrop. We estimate a faster reopening of China is
alone worth +$5/bbl on the 2023 oil price forecast. Accordingly, we maintain our
2023 bullish outlook on oil and commodities with this latest warm weather posing
downside risks to our gas price targets.

T 1.Bbmb/d is an estimated peak effect from a maxmium loss of HDD on any given day, with the
expected average effect of the weather driving a 450kb/d demand loss over December and January in
Europe, both from direct effects and indirect loss of substitution away from gas.

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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Exhibit 1: This winter period has been one of the warmest on Exhibit 2: Weather swung from colder to much warmer than
record average over the holidays
Northwest Europe average heating degree days (HDD) for the Oct-Jan Cumulative heating degree day deviation from 10-year average (lower is
period since 1970 ranked from coldest to warmest, HDD warmer), HDD
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Exhibit 3: Warmer weather impacts oil demand both directly via
gasoil, but also indirectly via less natural gas to oil (G20) switching
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2022: a tale of two halves. The key reason we are looking through this weather shock
is that commodities’ 2022 headwinds are now turning, particularly in China which
further relaxed restrictions on international travel today. To understand the importance of
these shifts it is worth looking back on 2022. Last year investors faced a confounding
year in commodities, with 55% returns inside the first 6 months followed by a 29%
slide in the second half of the year, leaving total returns up 26% in 2022. Despite the
sell off, commodities were the best performing asset class for the second year in a row
with energy equities returning 59%. At their peak in June last year, commodities -
energy and non-energy alike - were pricing disrupted Russian supplies and stabilizing
Chinese demand post Shanghai lockdowns in a supportive macro environment of Fed
rates at 7bbps and the DXY at 95. While fundamentals did soften with higher than
expected Russian and OPEC production and a Chinese economy beset by rolling
lockdowns, central bank generated deflation was the largest driver of price downside
(see Exhibit 4). For scale, our macro pricing model indicates that across the year, were
the dollar to remain the same, BCOM prices would have been 15% higher, while
persistent growth in Chinese IP would have kept prices 7% higher.



https://publishing.gs.com/content/research/en/reports/2022/10/18/e060adfa-6238-4af5-b5a8-6df78d42c819.html

Goldman Sachs

Commodity Views

With 425bps of Fed rate hikes raising capital costs, investors deleveraged, pushing

down futures prices at the same time as inventory destocking pressured physical prices.

The downward effect of these drivers acted in sequence to sustain pressure on

commodities through 4Q22. Investors had to adjust first to a more aggressive Fed in
June, then to persistently higher Russian exports in Jun-Aug and finally greater concerns
over Chinese COVID lockdowns and physical destocking in November.

Exhibit 4: The impact of the dollar was substantially larger across
2022 than that of China

Simulated price paths under a constant dollar at Mar22 levels and a
constant Chinese industrial activity level Mar22 - simulations made

Exhibit 5: Chinese demand lagged our prior expectations as rolling
lockdowns disrupted activity
High frequency China oil demand model (kb/d)
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Markets wait for a catalyst. Today, we see increasing evidence that the three drivers
of the past six months of downside are beginning to turn with Russian production
declining ¢. 0.3mb/d since the start of December while Chinese mobility indicators
appear to have bottomed and softening revisions in US wage data raise the prospect of
a soft-landing, keeping the dollar 7% off its peak. Despite an incrementally bullish
forward outlook, the cumulative effect of last year’s shock has been to create a patch of
poor performance in commodities, shifting the burden of proof toward visibility on
bullish fundamentals before investors are willing to deploy risk. As a result, markets are
in search of a catalyst, with price action likely to lag positive news but react aggressively
to indication of further downside in Chinese demand or upside in Russian production.

We expect metals prices to rally first as fundamentals face a tightening inflection in
Chinese demand after LNY, further amplified by reopening acceleration and an extreme
low starting point for inventory raising the risk of a restocking. Moreover, just as in
summer 2021, policy restraints on China metals supply are increasingly likely as
domestic energy balances tighten with reopening. The path lower in European energy
prices bringing to a close the aggressive downstream destocking cycle which acted to
lower effective metals demand in H2 last year. Yet just as demand constraints lift, we
see limited risk of EU smelter restarts even in the current price environment. Spot and
forward margins remain negative, particularly so for aluminium, where even if the cost
deflation continues, pot lines take just under 6 months to restart at currently operating
smelters and over a year if the smelter has been fully shutdown. We expect a shift back
into metals deficits from Q2 onward which given extreme lows already in global stocks,
points to an environment of significant price upside.
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Exhibit 6: Copper prices are nearing a tipping point for further
technical buying

Exhibit 7: The dollar turned from headwind to tailwind toward the
end of 2022 on the back of Chinese reopening and softening
European gas balances
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2023 will see price spikes not trending markets. As we often say, commodity
supercycles are a sequence of price spikes, with each high and low higher than the
previous spike. Unlike financial markets which average out the growth in forward
earnings over time, commodity markets must balance supply and demand over a
shorter horizon. When traditional buffers - inventories and short-cycle spare capacity -
are depleted, prices spike to generate demand destruction. In this environment investor
returns are generated through carry - via higher backwardation and interest rates - rather
than through smooth trending spot prices. We believe that prices will most likely
continue to follow this supercycle pricing dynamic in 2023. Today, markets are priced for
a 2023 recession, positioned firmly risk off, and ill-prepared for a Chinese reopening,
fewer gas constraints on European industry, and a more resilient than expected US

economy.

Exhibit 8: Supercycles are a series of price spikes, not a smooth

trend higher

Indexed performance of the S&P GSCl across supercycles

3

Exhibit 9: During periods of acute scarcity, backwardation allows
investors to accumulate roll returns
Cumulative roll returns across each supercycle
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A mild winter to relax the constraints on European growth. \With Russian natural
gas exports to Europe severely curtailed this past year, down 56% vs 2021, and with a
boost in regional LNG imports only partially compensating for those losses, Europe has
had to destroy industrial demand in order to balance the gas market. In NW Europe in

8 January 2023
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particular, the region most affected by the Russian supply cuts, combined industrial and
generation demand for natural gas was 10% down year-on-year and 14% down vs the
five-year average. As we look into 2023, however, we note natural gas inventories have
been lifted after a mild start to the winter and warmerthan-average yearend holidays,
relaxing the gas-driven constraints on European economic growth. We expect this to be
particularly visible once the generalized destocking process that has further slowed
industrial activity ends this quarter. Importantly, while lower natural gas prices vs
late-summer 2022 and the end of downstream destocking will likely boost
energy-intensive industries, we note that some sectors are more flexible than others.
While restarts in fertilizer production and zinc smelting in recent months have seemed
to take place without difficulties, aluminium smelting is likely at the other end of the
spectrum, with high restart costs making it slow to respond to these supportive signals
to activity.

Exhibit 10: NW European forecasts see higher than average Exhibit 11: European storage is comfortably above the 5Sya
temperatures in January
Northwest Europe temperature and forecasts, degrees Celsius,
Forecasts as of 3rd Jan 23
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Global growth remains resilient. Outside of China, recent global activity data have
generally been more resilient than feared and suggest the world is not in a recession. In
fact, our global ex-China MAP measure of data surprises has now been in positive
territory since November (Exhibit 12). Notably, the pattern of recent data beats has
been most pronounced in Europe. Forward-looking Euro area activity measures have
recently all turned the corner with rebounds (albeit from low levels) in the December
releases of the S&P Manufacturing PMI future output measure, and the Sentix and ZEW
forward-looking survey measures.

While US high frequency activity data have been mixed, they remain consistent with our
economists view that a resilient consumer will keep the US economy out of a recession
in 2023. While most US business surveys are soft (including the latest ISMs) and
remain sluggish, consumer confidence measures have rebounded from their summer

lows and job growth remains strong. Crucially, real consumer income and real
consumer spending have been growing at a 2%2%+ annualized pace over the past three
months. The resilience in global-ex China activity data is not limited to DMs.
Manufacturing PMls have picked up in recent months in Central and Eastern Europe, but
also in India where the overall and future output measures have risen further to lofty
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levels of 59.0 and 67.1, respectively (Exhibit 13).

Exhibit 12: Since Novemeber, economic growth has surprised to the Exhibit 13: Both European and EM PMI's are expanding into 2023
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Moving toward a post-lockdown China. The most bullish piece of news to emerge
over the holiday period has, in our view, been China’s rapid move toward reopening.
Investors remaining relatively risk neutral as they asses the duration and impact from
the ongoing surge in cases. Yet the earlier than usual CNY holiday and clear policy shift
from the government suggest that a commodities reopening tailwind is likely to occur
sooner rather than later. Indeed, our economists now point to rising congestion data in
late December across major cities as evidence that the trough in onshore mobility may
have now passed. Whilst the rapid COVID spread has undoubtedly negatively impacted
recent activity levels in manufacturing (PMI 47.0 vs 47.8 cons.), our economists have

recently upgraded their 2023 China growth forecast to reflect the markedly pro-growth
tone from policymakers driving consumption-led acceleration from Q2 onward. This
growing confidence on growth path is further underpinned by a clear and persistent
pro-growth tone from policymakers. A rapid reopening could have a $5/bbl impact on our
Brent forecasts based on our pricing models, accelerating our path by one quarter, with
international travel potentially an additional tailwind. For metals in particular, the most_
recent PBOC meeting hinted at further demand-side property easing ahead, a sector

which has been a key headwind to consumption trends over the past year. Alongside
recent upgrades to expected renewables installations and auto sales over the next year,
forward demand expectations have continued to increase. As we emphasized in our
most recent copper note, we now expect a near doubling in China demand growth rate
in 23" (+4% vyly) versus 22" (+2.6% y/y) which in turn will maintain a full year metal
deficit (GSe 178kt deficit). With base metal inventory levels at their lowest since 2004
on a consumption adjusted basis, gathering momentum in China's demand recovery
risks generating scarcity phases and price spikes through the course of the year.
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Mobility may have bottomed in mainland China Exhibit 14: The impact of Chinese reopening is particularly elevated
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Historical pricing regime assumes $100/bbl base price, with back end prices movin? with a 70%
beta to timesFreads. Duration not relevant in demand destructive regime as prices [ift higher to
balance supply with demand given depleted stocks, prices stay elevated as long as the disruption
is in place. Duration’s ‘irrelevance’ in the demand destruction regime is more theoretical than
likely to be practically observed.

Source: Goldman Sachs Global Investment Research

Russia: From hoarding to destocking and back to scarcity in 2023. Throughout 2022,
commodity price swings where exacerbated by the shifting physical and financial
constraints created by the threat of Russian supply disruption across all commodities,
not just oil and gas. With supply uncertain, downstream consumers underwent
precautionary stock building, particularly in Europe and Asia ex-China. These fears and
associated hoarding lasted until June 2022 as the Russian supply outlook continued to
fall, particularly across oil, gas and wheat. However, through July and August Russian oil
production surprised sharply to the upside, suggesting that Russia was maximizing oil
revenue in anticipation of the sharp curtailment in gas exports that occurred in August.
As the European natural gas market worked to balance post the total curtailment of
Russian gas exports to NW Europe and the start to the European winter proved to be
mild, the hoarded supplies returned to market as destocking occurred across all sectors
- in particular European metals. With the system now broadly destocked over concerns
of recession, it is paradoxically far more vulnerable to a Russian disruption just as
Russian crude supplies have started to fall again as sanctions begin to bite. It is
important to remember that the structure of the price cap creates a backward bending
supply curve for Russia where higher prices incentivize lower exports which would only
exacerbate the scarcity in inventories, shifting the market back into scarcity pricing.
With sanctions raising legal risk around shipping, insurance and financing of oil trade
flows, exports are increasingly struggling to find homes, with even China and India
seeing sequential declines in imports recently. This is best seen in the large increase in
oil on water (c.40mb) since November. In our view, the February products embargo is
likely to be even more disruptive with the physical and logistical challenges of tight
tanker markets likely to prove to be the binding constraint on products trade throughout
2Q23.
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Exhibit 15: Russia oil on water soared by 40 mb since the
announcement of the embargo.
Russia oil on water, kb
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Exhibit 16: Russia exports to the West have fallen since the
embargo announcement, with more room to fall further
Russia oil exports by destination, kb/d
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subject company or companies referred to in this research report. Japan: See below. Korea: This research, and any access to it, is intended only for
"professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
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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