
We hosted BOE, USI, Hon Hai, and Sunway management teams on May 23-25. 
During the meetings, investors were looking for signs of recovery and drivers for 
growth visibility. Key topics discussed were 1) demand outlook; 2) production/supply 
chain recovery status amid COVID restrictions; 3) pricing trend; and 4) new business 
expansion. Overall, management noted 2Q demand/revenue remain under pressure 
with scope for a recovery in 3Q22 driven by seasonality; companies with a 
diversified production base (e.g. Hon Hai) have fared relatively better amid COVID 
disruptions; management noted logistics continues to be the main challenge, and 
visibility for a strong 2H22 demand recovery remains limited. To cope with the 
logistics disruptions in China, USI and Hon Hai have planned to add more capacity 
overseas per customers’ requests. We summarize the key takeaways from each 
meeting in this report.  

BOE: scope for a recovery in 3Q on seasonality 
 
 

Demand outlook; a weak 2Q as expected; 2H22 will likely stabilize driven by 

seasonality. Management noted demand weakness continues into 2Q22 against 
the backdrop of the macro slowdown, tight logistics and the COVID lockdown, and 
BOE sees muted shipment growth across the globe. Looking ahead into 3Q22, 
management expects sequential recovery driven by seasonality considering the 
macro improvements and promotions/new product launches will likely stimulate 
panel demand. Additionally, management noted that previous industry-wide LCD 
inventory build-up from 2H21 (pricing started to decline) has been digested to a 
healthy level currently, which provides a good support for 2H shipment ramp-up. 
Lastly, despite an incrementally positive outlook in 3Q22 (vs. 2Q22), management 
noted that it’s unlikely the recovery will take place for all panel sizes simultaneously. 
By end-application, IT, TV and smartphones made up 45%+, 30%, and 20% of 1Q22 
revenue, respectively. 

Flexible OLED: 100mn units target remains for 2022. Management maintains its 
flexible OLED shipment target at 100m units for 2022, despite recent COVID 
disruptions and the soft smartphone market, considering 1) BOE has penetrated into 
more smartphone models with growing allocations; 2) despite the soft smartphone 
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demand, flexible OLED is mainly for mid/high-end models, which have so far seen better 
demand compared to mid/low-end models, and the flexible OLED penetration rate is still 
rising; and 3) foldable phones have shown good traction with customers; scroll screen 
smartphones are likely entering mass production and mid-size foldable screen 
notebooks are in mass production, per management. Management stated that 
shipment of 100mn units could drive its Chengdu and Mianyang plants to the breakeven 
point, while the Chongqing plant will remain loss making considering depreciation has 
just started. 

Pricing dynamics: 2Q remains under pressure; better outlook in 2H. TV LCD panel 
prices will remain under pressure in 2Q but the downside will be limited, while 3Q could 
see better prices supported by better demand, per management. Pricing saw a steep 
decline in 3Q/4Q21 when the 32’’ TV LCD price dropped 50%+.  

Investment thesis, valuation and risks: We have a Buy rating with an unchanged 12M 
target price of Rmb6.52 (5.9x 2023E EV / EBITDA). We have set our target EV / EBITDA 
at 5.9x, in line with the panel sector 10-year trading average. Downside risks: 1) 
slower-than-expected flexible OLED shipment growth; 2) slower-than-expected market 
share gains in both large-size LCD panels and small-sized flexible OLED; 3) 
slower-than-expected ramp-up at new factories, especially those for large-sized LCD 
panels, such as B17, or flexible OLED, which could support BOE’s product mix upgrades. 

Hon Hai: diversified production base mitigates COVID impact; reiterated 
ambitions in EV and semis 

 
 

Demand outlook stable, strong CSP (Cloud service provider) growth. Management 
maintains its target of flattish QoQ and YoY growth for 2Q22 and 2022, while it expects 
CSP will enjoy double-digit growth, driven by market share gain in US customers. On 
margin, management expects GM will improve due to a product mix upgrade and 
favorable FX, which should help offset the inflation impacts on EMS (electronics 
manufacturing services). On the demand side, management noted that overall demand 
is largely stable, and it has not seen any order cuts yet. 

COVID implications: logistics is the main challenge, while the production impact is 

manageable due to diversified production sites. Management noted that across the 
40+ facilities in China, logistics remain the key challenge while the impact on production 
is largely manageable - the Kunshan and Shanghai plants (for components and 
networking products) are affected by the COVID lockdown, but other plants are 
operating as normal. In addition, the company can leverage its global production sites to 
coordinate orders and production. Specifically, Hon Hai produces consumer electronics 
in mainland China, India and Brazil, networking equipment in mainland China and 
Vietnam, servers in mainland China, Mexico, Europe and the US, and PCs in mainland 
China and Mexico. In all, 75% of its capacity is located in mainland China, while the 
company is adding capacity in other areas to enhance diversity, per management. 

EV: Revenue contribution to start in 2H22 from Lordstown’s LMC pickup truck 
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production in Ohio factory; 5% global EV market share target in 2025 unchanged. 

Hon Hai reiterated its target of 5% global EV market share by 2025, along with 40% of 
EV components made in house. On EV production, Hon Hai has signed agreements 
with Lordstown Motors on 1) the asset purchase of Lordstown’s Ohio factory, which has 
annual production capacity of 500-600k cars (Hon Hai announced the completion of the 
acquisition on 12 May; link); 2) Lordstown’s LMC pickup truck will first commence start 
of production (SOP) in 2H22 in the Ohio factory, with a 500-unit shipment target in 2022 
and ASP at US$30,000+, per management; and 3) a joint venture (Hon Hai holds 55% of 
shares), which supports the co-design of new EV models based on the MIH platform, 
per the company. The key pipeline on EV expansion includes: 

2022: E-bus (for San-Ti Group) to ship more than 100 units in Taiwan in 2022 n

2023: PTT factory in Thailand to complete construction in 2023, with capacity ready n

for 50k EV assembly; Mobile Drive, the JV with Stellantis, to start contributing 
revenues, and Hon Hai to supply 80% of auto IC for Stellantis in 2024 

2024: Fisker to enter SOP and become the main vehicle model produced at the n

Ohio plant in 2024 

Semiconductor: MOSFET, MCU and SoC in expansion. Management noted that in 
late May, XSemi, a Hon Hai subsidiary (Hon Hai holds 51% of shares), participated in the 
private placement of APEC (8261.TW, Not Covered) (link), which has a comprehensive 
product line with over 1,000 MOSFET SKUs and more than 1.5bn unit shipments, 
securing a steady supply for EVs, along with Hon Hai’s self-developed MCU and SoC. In 
addition, management noted that they have signed an MOU with DNex to set up a JV to 
build a 12-inch foundry in Malaysia, with planned monthly capacity at 40k wafers, 
targeting 28nm and 40nm, mainly for power semis, RF, CMOS image sensors, etc., 
supporting the future expansion in EV.  

Valuation: We have a Neutral rating with an unchanged 12M target price of NT$125 
(11x 2023E PE). We set our target P/E multiple at 11x, which is in line with the 
company’s historical trading average. Maintain Neutral given limited upside to our target 
price. Upside risks: Better-than-expected outlook for iPhone shipments; 
lower-than-expected opex ratio caused by a further increase in automated production, or 
further cost control on SG&A. Downside risks: A strong USD against RMB/TWD is a 
key downside risk given Apple is its main customer, contributing to 40-50% of revenues 
based on our estimates. Hon Hai’s factories are located mainly in mainland China, with 
costs based in Rmb. 

USI: logistics remain as a key near-term challenge 
 
 

Demand and production: recovery status update from COVID lockdown. From a 
demand perspective, management noted orders have seen limited impact from COVID 
disruption and maintained its 2Q guidance of 20-25% YoY revenue growth and YoY 
improvement in operating profit. USI expects the forgone revenue in 2Q due to COVID 
restrictions will be made up for in 3Q22. The COVID impact, however, is primarily on 
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production and logistics. Management noted logistics continues to be a challenge for 
its capacity in Shanghai; many components/materials are stored in warehouses or still in 
vessels waiting to be docked, which means supplies can’t arrive on time; plus, the 
turnover days are increasing as components/materials supplies are required to remain in 
storage for 7 days before they can be transferred to factory sites (as a COVID prevention 
measure), according to management. In terms of employees, management stated that 
some employees are requesting to take days off to go back to their hometown after a 
2-month lockdown; this could lead to tight labor supply and prop up labor costs 
especially as the company is entering the high season in 2H, per management. 

Implications of supply tightness, cost inflation and RMB depreciation. 1) RMB 

depreciation will have a positive effect on the P/L (reported in Rmb) given revenue and 
components/materials procurement are priced in US dollars; however, foreign debt in 
US dollars is larger than asset in US dollars, and therefore this will partially offset the 
benefit; net net, RMB depreciation is net positive on the P/L, per management; 2) 

components supply tightness; matured-nodes chips supplies (namely, power semis, 
PMIC, etc.) are tighter compared with advanced chips; components tightness for 
consumer electronics is loosening but the company will need to shorten the inventory 
days to free up more working capital; management noted the elevated inventory level 
currently consists of mostly raw materials/components, and it will be challenging to 
reduce the inventory balance in the near term due to logistical bottlenecks. Once 
logistics/transportation resume to normal levels, inventory levels will improve, per USI. 

Automotive electronics growth momentum remained strong. USI’s automotive 
electronics revenue grew >50% in 2021 and 1Q22, and management expects the 
strong growth momentum to continue through the year. Within the automotive 
segment, vehicle body related products (e.g. lights, door control, etc.) account for 30% 
of sales; domain controllers assembly makes up another 30%; powertrain related (e.g. 
power modules, power management, etc.) is expected to grow faster and contribute 
nearly 30% in 2022, per management. In 2022, orders from OEMs and tier-1 suppliers 
have seen strong growth. In terms of margin, management stated the overall trend is 
upward driven by 1) economies of scale; 2) profitability improvements at its new factory 
in Mexico; the factory already reached breakeven in 2H21 and will make profits this year, 
per management; 3) mix improvements as the increase of powertrain-related products 
(higher margin) will drive up blended margin, per USI. Lastly, USI noted it will enter SiC 
module mass production this year. 

Vietnam production status: the Vietnam base mainly produces SiP for smart watches, 
and USI is expanding capacity in its Vietnam base as customers request more capacity 
outside of China. Management plans to allocate EMS orders to the Vietnam base 
including industrial products, followed by server main board in the future. The Vietnam 
base contributed nearly US$80mn revenue in 2021, and will see strong growth this year 
as the Vietnam site started contributing in 2H21, per management. 

Valuation: We are Neutral rated on USI with an unchanged 12-month target price of 
Rmb15.0; our TP is based on 21X 2022E P/E. Our target multiple of 21X is largely in line 
with the stock’s mid-cycle trading range. We view the 21X target multiple as appropriate 
given EPS growth of +6%/-15%/+14% in 2021-23E vs. -10%/+7%/+37% in 2018-20. 
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Key upside/downside risks: 1) Stronger/weaker demand from smartphones and 
consumer electronics; 2) faster-/slower-than-expected adoption of new SiP projects; 3) 
competition from OSAT and EMS/ODM peers; 4) customer concentration: USI has 
~50% of revenue from Apple and most of its SiP products are for Apple; and 5) 
COVID-19-related disruptions. 

Sunway (300136.SZ, Not Covered): LCP antenna, automotive electronics, 
passive components in expansion 

 
 

2022 revenue target remains at Rmb9-10bn, driven by new products. Management 
reiterated its target of Rmb9-10bn revenue in 2022, driven by the ramp-up of new 
products (LCP antenna, passive components, automotive electronics, UWB), from 
which management expects the revenue contribution to increase to c.20% in 2022 (vs. 
15% in 2021). On margin, management sees ongoing pressure from COVID restrictions, 
soft smartphone demand and continuous investment in new products (R&D ratio at 
8%+ going forward); however, the company expects GM to improve in 2022, driven by 
an increase of wireless charging, ramp-up of new products and better cost 
management. In addition, the company is expanding from smartphone to 
non-smartphone (wearable, IoT) markets, driving up scale expansion. 

LCP antenna in expansion. Management noted that the global market size of LCP 
antenna is Rmb30bn, and they are providing a one-stop solution (from magnetic material 
to final antenna module) for smartphones and IoT. On the Android camp, given that only 
higher-end Android models will adopt LCP antenna, plus the shipment weakness across 
Android brands this year, the LCP antenna demand in the Android camp is still low. In 
addition, management is positive on its penetration into US customers, which have 
successfully adopted the technology in smart watch products. 

Automotive expansion, aiming for profitability in 2 years. Management stated that it 
has cooperated with Volkswagen, Honda, FAW Hongqi and Mercedes-Benz. For auto 
OEMs, Sunway can provide on-board wireless charging, antennas, UWB (ultra-wide 
band) modules and other supporting services. Management also noted that the 
automotive electronics business now is at an early stage, and customer expansion is 
the focus, and they are trying to penetrate into partnerships with companies including 
Huawei, Tesla and Xiaomi. The company expects to achieve profitability within 2 years for 
its automotive electronics business.
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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 INH000001493, 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 
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 II 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.   

Ratings, coverage universe and related definitions 
Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or 
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on 
an Investment List with an active rating (i.e., a  stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed 
Neutral. Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on 
the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage.  The addition or 
removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating for such stocks.    

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or 
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total 
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.  

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at 
https://www.gs.com/research/hedge.html.    

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended pursuant to Goldman Sachs policy 
when Goldman Sachs is acting in an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory 
or policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances.  Rating Suspended (RS). Goldman 
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for 
determining an investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock and should 
not be relied upon.  Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company.  Not Covered (NC). Goldman Sachs does 
not cover this company.  Not Available or Not Applicable (NA). The information is not available for display or is not applicable.  Not Meaningful 
(NM). The information is not meaningful and is therefore excluded.   

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 Títulos e Valores Mobiliários S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 
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and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicação com o Público Goldman Sachs 
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 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 OOO 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 contrôle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de contrôle prudentiel et de 
resolution and the Autorité des marches financiers (“AMF”) disseminates research in France; GSI - Sucursal en España (Madrid branch) authorized in 
Spain by the Comisión 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 värdepappersmarknaden) 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 für Finanzdienstleistungsaufsicht, BaFin) and 
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area 
where GSI 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 España (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’Italia) and the Italian Companies and Exchange Commission (Commissione Nazionale 
per le Società 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. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may 
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities 
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such 
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return 
potential relative to its coverage universe as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, 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.  

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 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.  

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/character-risks.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 
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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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