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Weakness in demand and constraints to stimulus
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®  Covid and other near-term headwinds: Covid cases are on the rise and our f‘g‘gf?gysﬂ'ggzﬂ andrew.tilton@gs.com

China Effective Lockdown Index may need to stay elevated for the rest of 2022 Goldman Sachs (Asial L.L.C.
under the zero-Covid regime. In addition, an unusually hot and dry summer has

been stressing power supply and leading to production cuts in certain provinces

and some energy-intensive sectors, although we are unlikely to see a repeat of

last year’'s power outages and severe production disruptions.

®  Major stimulus unlikely despite the PBOC rate cut: The PBOC surprised the
market by cutting policy rates by 10bp. We do not think the rate cut signals the
beginning of more aggressive easing. Policymakers face many constraints at
present, some economic but others political. Their current focus is likely to be on
stemming further downside risks and ensuring employment and social stability
ahead of the 20" Party Congress.

®  Lowering our Q3 GDP forecast: Taking into account the weakerthan-expected
July data as well as nearterm energy constraints, we cut our Q3 real GDP
growth forecast from 175% (qog annualized) to 14.0%, but lift our Q4 forecast
from 4.0% (goqg annualized) to 5.0% on the assumption of easing energy
constraints in Q4. These adjustments imply 3.5% yoy growth in Q3 and 3.3%
yoy in Q4 (previously 4.3% and 3.8%, respectively). Our 2022 full-year forecast
falls even further below consensus, to 3.0% (from 3.3% previously).

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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Weakness in demand and constraints to stimulus

A weak batch of data

The July batch of macro data showed an unequivocal picture of weak domestic demand
in China. On inflation, despite sharply rising pork prices, headline CPI inflation missed
consensus expectations and core inflation slid down to 0.8% yoy. On credit growth,
total social financing (TSF) flows came in significantly lower than expected, with bank
loans, government bonds, and corporate bonds all falling. On activity data, industrial
production (IP), retail sales and fixed asset investment (FAl) declined both sequentially
and in yearoveryear terms (Exhibit 1).

Looking across a wider range of indicators, Exhibit 2 shows that, with a few exceptions,
most major activity gauges softened from June to July. For example, other than auto
(which has been benefiting from policy support such as local subsidies and purchase tax
cut), restaurant service (which was 12% below its February level as of June and
continued to recover in July), and electricity production (which was boosted by the
summer heat wave), all other major indicators declined sequentially. In the case of
property sales, completions, and starts, as well as infrastructure FAI and steel
production, the sequential declines were double-digit.

Exhibit 1: A notable sequential decline in IP, retail sales and FAl in Exhibit 2: Most major activity indicators weakened sequentially
July
Jul YoY %
Index, SA (2019=100) Index, SA (2019=100) Activity indicator (annual avg 2019- A NI UL AL r.nom%,
130 130 22) growth non-annualized sa
China activity level Auto sales volume 10.0 -8.2 10.5
120 120 Catering sales 0.1 9.4 2.1
/\ Electricity production 5.3 3.0 0.0
/\/\’_ \, Cement production -3.4 5.8 0.3
110 Py 110 Exports 14.5 05 -0.4
4 Service production index 3.9 6.9 -2.6
| Industrial production (IP) 5.0 57 -2.9
100 AL ~r? 100
== |P - Manufacturing 5.0 58 35
Retail sales (RS) 3.3 8.1 -4.1
90 P 90 Property FAI -0.2 9.9 -4.1
. Manufacturing FAI 4.4 3.1 -5.9
Retail sales Online goods sales 13.8 19.5 8.6
80 FAI 80 Fixed asset investment (FAI) 3.0 5.4 9.7
Steel production -0.9 10.0 -11.2
70 70 Infrastructure FAI 4.4 52 -12.8
Property - New starts -21.9 8.5 -15.4
Jan-19 Jul-19 Jan-20 Jul-20 Jan-21 Jul-21 Jan-22 Jul-22 Property - Completions 116 26 479
Property - Sales volume -10.7 -0.1 -18.6
Source: NBS, CEIC, Goldman Sachs Global Investment Research Source: CEIC, Goldman Sachs Global Investment Research
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Larger-than-expected drag from the property sector

Details of the July data suggest the weakerthan-expected activity data may be primarily
driven by the worse-than-expected property slowdown. Exhibit 3 shows that property
FAI fell 12.3% yoy despite the more favorable base effect in July, dragging down total
investment. Retail sales data for large enterprises show that sales of furniture and
building materials declined 6.3% and 7.8% yoy, respectively, underperforming sales of
other items. During the post-release press conference, NBS officials commented that
the service production index of the real estate sector dropped 10.8% yoy in July,
weighing on overall service output. The combination of decreasing steel prices and steel
production also points to weak demand in property construction: new starts and
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property completions fell 45% and 36% yoy, respectively, in July.

Despite the ongoing easing measures in the housing market, including the relaxation of
purchase restrictions, lower mortgage rates and down payment requirements, and local
property funds to ensure property completion and on-time delivery of presold homes,
property sales declined again in early August (Exhibit 4). The number of reported
mortgage boycotts tracked by our property team has stopped rising. However, the
damage to sentiment among potential homebuyers may already be done. Sell-through
rates of private developers remain considerably below those of SOE developers,
causing the liquidity situation of these private developers to deteriorate further. Although
the latest media reports of regulators potentially providing bond guarantees for a few
private developers led to a market rally for property names, housing activity is unlikely to

improve meaningfully in August.

Exhibit 3: Property FAl declined 12.3% yoy in July Exhibit 4: Property sales continued to slide in August
Percent, YoY Percent. YoY Thousand sqm, 7-day moving avg Thousand sqm, 7-day moving avg
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Covid and other growth headwinds

The recent Covid resurgence is another roadblock to China’s nearterm recovery path.
Daily new cases exceeded 2000 in the past few days, significantly higher than the
average of 100 in June and 500 in July (Exhibit 5). Our China Effective Lockdown Index
(ELI), a proprietary gauge of Covid restrictions based on policy and mobility measures,
moved sideways in recent weeks after falling notably in May and June. During the July
Politburo meeting (and again in an_Qiushi article published on August 16), the leadership
called for calculating the political cost when it comes to balancing Covid control and

economic development, implying in our view that the dynamic zero-Covid policy is
unlikely to be voluntarily given up anytime soon. Considering the high transmissibility of
the current subvariants, ELI may need to stay elevated for as long as China sticks to its
zero-Covid policy (Exhibit 6).


https://publishing.gs.com/content/research/en/reports/2022/06/16/f9a11710-fb88-4cb2-b39e-3407da50909b.html
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Exhibit 5: Daily Covid cases increased again in China Exhibit 6: China ELI may need to stay elevated for the rest of 2022
under zero-Covid policy
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(covidtracker.bsg.ox.ac.uk), Wind

Besides property and Covid, three other nearterm headwinds are worth mentioning.
First, energy constraints have begun to impact industrial production. This July was the
second hottest and driest July since the government started keeping records in 1961,
and average temperature is expected to remain higher than normal in August, according
to the China Meteorological Administration. In the July NBS manufacturing PMI,
energy-intensive industries reported cutting production due to power shortages. Exhibit
7 shows that sectors with the highest energy intensity — ferrous smelting, non-ferrous
smelting, and non-metal mineral — experienced weaker sequential IP growth in July.
More recently, Sichuan province (4.7 % of national GDP) announced the suspension of
industrial production for six days to ensure residential electricity supply. Although we do
not expect a repeat of the power outages and significant production halts seen last year

as coal supply remains ample, energy constraints are likely to slow the pace of recovery
in August relative to our previous expectations.

Second, the July IP data showed that Covid-related industries such as Pharmaceutical
(for vaccine production) and Computer (for work-from-home demand) slowed more than
other industries (Exhibit 7). Given the slowing vaccination rate in China and re-opening
overseas, growth in these Covid-related industries may stay muted in the coming
months.

Third, related to the various headwinds in the economy and heightened uncertainty
about the future, private investment demand is weak. For example, according to the
Cheung Kong Graduate School of Business (CKGSB) Business Conditions Index the
share of surveyed companies planning to invest has remained depressed since the April
Covid lockdown, which does not bode well for credit demand and manufacturing
investment in H2 (Exhibit 8).
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Exhibit 7: Weakening production in energy-intensive and Exhibit 8: Surveyed companies’ investment demand remains weak
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PBOC rate cut through the lens of risk control

Another major surprise on August 15 was the policy rate cut by the PBOC, reducing the
7-day OMO rate from 2.1% to 2.0% and the 1-year MLF rate from 2.85% t0 2.75%.
RMB weakened immediately after the rate cut (Exhibit 9). This move was unexpected by
the market, especially considering the fact that the central bank did not cut the policy
rate even when Q2 GDP contracted 10.0% gog ann. due to the Shanghai lockdown and
that the Q2 Monetary Policy Report released just days before expressed increased

concern over inflation risks.

With the benefit of hindsight, the move could be related to rising bond market leverage
amid very low interbank interest rates. As we discussed recently, the PBOC had
resorted to low-profile easing measures such as keeping liquidity ample and allowing
interbank interest rates to fall significantly below policy rates to provide the needed
support domestically without generating capital outflows and FX volatility when ex-China
rates are rising. However, one of the costs of flush liquidity is leverage buildup and
financial risks in the bond market. Exhibit 10 shows that overnight repo volume, a proxy
for bond market leverage, has indeed increased dramatically over the past few months
when interbank interest rate declined sharply. With the July credit and activity data
significantly missing expectations, more easing was clearly needed. As flush liquidity
encouraged risking-taking but did not seem to be effective in boosting credit growth, the
central bank might have decided to shift to a rate cut, especially during the August
window between Fed rate hikes. The PBOC's decision to roll over less MLF, thus
withdrawing liquidity, while cutting the policy rate could be viewed through the lens of

risk control.


https://publishing.gs.com/content/research/en/reports/2022/08/10/41dfbe93-60c9-4d29-ba50-d302760804de.html
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Exhibit 9: RMB weakened against the USD on China rate cut and
disappointing activity data
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Exhibit 10: Bond market leverage increased significantly as
interbank rate fell
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Constraints to major stimulus

Why hasn't the Chinese government eased more aggressively given how much the
economy has slowed this year? This is the question we receive the most from clients
these days. After all, the Fed has raised interest rates by 225bps since March to combat
inflation whereas the PBOC has only cut policy rates by 20bps yearto-date during the
most severe property slowdown in decades. In our view, the reason may be the many
constraints faced by policymakers, some economic but others political.

First, the property slowdown that started a year ago was initially driven by the policy
choice of reducing developer leverage and achieving the long-term goal of “housing is
for living in, not for speculation” Even with the outsized contraction this year, banks,
regulators and local governments still need to stick with this broad policy goal and a
blanket bailout looks out of the question. In fact, Wang Menghui, the former head of the
Ministry of Housing and Urban-Rural Development (MOHURD) who helped push
through “the three lines’ became the party secretary of Hubei in March, effectively a

promotion.

Second, given the lack of natural immunity in the population and the still low vaccination
rate among the elderly, it is difficult for China to exit its zero-Covid policy anytime soon.
Even with the frequent mass testing in major cities and fine-tuned Covid control

guidelines, sporadic local lockdowns are hard to avoid. Traditional easing measures,
including monetary and fiscal policies, could be less effective under this backdrop. For
example, credit supply has remained ample, as shown in the faster growth of bill
financing relative to medium to long term loan growth, but credit growth disappointed

on anemic credit demand.

Third, with a risk-averse mindset ahead of the 20" Party Congress, the central bank is

somewhat constrained by rising commodity prices and ex-China hiking cycle. The fact
that the PBOC decided to cut policy rate during August when there is no FOMC
meeting and Fed hike suggests this might indeed be an important consideration. On the

fiscal front, the government has frontloaded this year's local government special bond
guota and part of next year's fiscal budget. But additional frontloading may face

17 August 2022
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resistance because it would imply a very negative fiscal impulse next year, all else
equal.

Exhibit 11: Surveyed unemployment rate declined in July Exhibit 12: We have revised down our @3 real GDP growth forecast
. |
% % New Previous New Previous
20 7.0 YoY% YoY% QoQ%, SAAR QoQ%, SAAR
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Source: Goldman Sachs Global Investment Research

Lowering Q3 and full-year GDP forecast

All of these constraints point to a muddle-through picture where the government
reactively eases policies to stem further downside risks, whether it is major Covid
outbreaks, systemic financial risks, or energy shortages, but does not proactively ease
to boost growth. Policymakers downplayed this year’s growth target at the July Politburo
meeting and recent policy communications tended to emphasize employment stability
and price stability, as opposed to growth stability. On our numbers, about one third of
the provinces have followed suit and toned down their own growth targets. In the July
data, the urban unemployment rate showed continued improvement, although youth
unemployment rate remains uncomfortably high (Exhibit 11).

Onboarding the weakerthan-expected July data and incorporating headwinds such as
Covid resurgence and energy constraints, we cut our Q3 real GDP growth forecast from
175% (goqg annualized) to 14.0%, but nudge up our Q4 forecast from 4.0% (goq
annualized) to 5.0% on the assumption of easing energy constraints in Q4 (Exhibit 12).
These adjustments reduce our full-year GDP forecast to 3.0% (vs. 3.3% previously) for
2022 and to 5.3% (vs. 5.5% previously) for 2023, although next year's growth outlook
remains highly uncertain at this moment and depends crucially on the developments in
the property sector and Covid policy in the coming quarters.
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Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should,
before acting on any such advice, consider the appropriateness of the advice having regard to the client's own objectives, financial situation and needs.
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure
information in relation to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author
named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for
information purposes only and is not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs
& Co. LLC for purchasers of securities in Canada to trade in any Canadian security. Goldman Sachs & Co. LLC is not registered as a dealer in any
jurisdiction in Canada under applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited
from selling certain securities and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in
Canada please contact Goldman Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong:
Further information on the securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.
India: Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities
Private Limited, Research Analyst - SEBI Registration Number INHO00001493, 951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai
400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may
beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the
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
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
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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 controle 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 Espana (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 vérdepappersmarknaden) 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 Espafa (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.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.
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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.

© 2022 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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