
BIDU 2Q22 results came in with inline revenue but strong beat on profits across 

both Baidu core and IQ (first take), with EPADS (nG) +38%vs. GSe, or +45% vs. 

consensus. Specifically, 1) Sustainably improving gross margin, paving the way to 

positive Baidu Core earnings growth in 3Q22E, a trend not seen since 1Q21;  2) Ads 

% yoy trend saw meaningful recovery into August, pointing to a potentially % yoy 

flat 3Q; and  3) Above-industry 31% yoy cloud revenue growth vs. peers at 

between -6% to +10%, with likely sequential acceleration into 2H22E. We believe 

this set of result should further demonstrate management’s solid execution towards 

resuming Baidu core positive earnings growth in 3Q22E through ongoing margin 

improvement across both its relatively resilient ad business (40%+ OP margin) and 

rapidly growing AI cloud (margin improved both yoy and qoq), with additional savings 

from S&M and G&A to unlock in 2H22E, before incremental revenue from 

large-scale commercialization of its ASD order and JIDU EV delivery starting 2H23E.  

Key to watch ahead: 1) Ads sequential recovery trend into Sept,  Jidu EV order 2)

collection starting 4Q22,  milestones on Apollo Go and Robotaxi regulation 3)

updates. 

Key surprises from the 2Q result and briefing highlights  

Sound improvement in gross margin, to resume positive earnings growth 1.

in 3Q22E. Baidu’s solid profit beats came predominately from improvement in 

GPM (3.7ppts ahead of GSe), this was despite the drop in revenue contribution 

from the higher-margin online marketing and amounted to 62% of group 

revenue, reflecting the intrinsic profitability improvement across both Baidu’s 

online marketing (through trimming down low-margin non-core business) and 

cloud businesses (through trimming down low-margin CDN business while 

focusing on projects with a high degree of standardization), both of which should 

sustain in 2H22E. 

Ads % yoy trend saw meaningful recovery into August, pointing to a 2.

potentially flat 3Q  . Baidu’s -10% yoy decline in ads revenue came in as a beat 

vs. GSe/Visible Alpha Consensus Data in 2Q22; more importantly, we expect it 

to continue to demonstrate relative resilience with a projected -1% yoy decline 
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in 3Q22E, backed by materialization of growth initiatives in verticals such as 

e-commerce and healthcare, and by transaction-focused performance advertising 

which is set to demonstrate relative resilience compared vs brand advertising, as 

evidence by a month by month recovery from June to August.  

Above-industry 31% yoy cloud revenue growth vs. peers at between -6% to 3.

+10%, with likely sequential acceleration into 2H22E, led by solid growth of 

non-IAAS cloud revenue from verticals including smart transportation and public 

service sector, energy, utilities, and smart cities.  

What to do with the stocks 

On Baidu, we leave our 2022E revenue estimates for Baidu largely unchanged amid its 

relative resilience across both ads and AI cloud businesses while raising our net profit 

estimates by 12% on gross margin improvement from the restructuring of its 

unprofitable business group at core search, the trimming of less profitable contracts at 

cloud and better profitability of IQ. For 2023-24E, we trim our estimates for Baidu’s 

group level revenue by 2-5% in 2023-24E but raise our non-GAAP net profit by 2-4%, on 

1) solid execution on GPM improvement despite the mix shift towards AI cloud; and  2)

lower long-term ad revenue growth reflecting a slower growth path in the China online 

advertising industry. Our SOTP-based target prices for BIDU/9888.HK are trimmed 

slightly to (vs. US$212/HK$207 prior), implying 22.7x 2023E P/E. Stay US$207/HK$202 

Buy with 41%/38% implied upside. 

On iQIYI, we trim our 2022-24E revenue forecasts by 0-2%, and revise our non-GAAP 

operating margin forecasts by +1.6pp/-0.1pp/-0.1pp, respectively, to reflect the better 

visibility into IQ’s profitability thanks to management’s better cost controls on content 

cost and SG&A expenses. We raise our 2022-24E net profit significantly due to better 

control of content cost, lower GAAP SG&A expenses on lower marketing spending, 

personnel and share-based compensation expenses, along with the company’s 

organizational structure optimization. 

Consequently, we revise our 12m DCF-based valuation for iQIYI down by -10.5% to 

US$5.1 from US$5.7 prior (based on 14% WACC derived from 3.5% risk-free rate, 7% 

equity market premium and beta of 1.5, and terminal growth rate of 3%, from prior 

terminal growth rate of 5%), implying 1.3x 2023E EV/Sales. Stay Neutral. 

 

 

Exhibit 1: Our forecast revisions for Baidu 

 

 

Source: Goldman Sachs Global Investment Research
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Baidu (BIDU/9888.HK): 2Q22 beat, improving ads efficiency and cloud 
outperformance the bright spot; Buy 

 

 

Key highlights 

1. Core search and feed: Relative resilience amid strength from growth verticals, 

sequential recovery from June to August 

In 2Q22, Baidu core search revenue dropped by -10% yoy to Rmb17.1bn, slightly ahead 

of GSe -13% yoy, with the drag due to weakened macro-induced downward pressures 

on eCPM and advertising budget cutbacks across verticals, including travel and  

franchising. That said, management expects online marketing to improve meaningfully in 

3Q compared with 2Q, indicating a month by month recovery from June to August 

(i.e. August improved from July, July improved meaningfully from June) given loosening  

COVID restriction measures, in-line with our high frequency tracker following Baidu 

advertising clients’ engagement. 

By advertising client verticals:  

Verticals with high offline exposure: retail, Management noted demand from n

local services, franchising, were impacted in April and May but have improved 

since June; Tourism saw weakened demand in August, after the COVID resurgence 

in Hainan (Sanya) and Xinjiang. Additionally, management has not observed a 

meaningful adverse impact from the COVID-resurgence in Shenzhen, while noting 

Beijing has seen COVID containment. 

Growth verticals: e-commerce remains relatively resilient amongst all verticals n

with % yoy growth of cpc, as Baidu captures ad budgets from e-commerce 

platforms (PDD and JD). GMV facilitated by Baidu grew 127% yoy in 2Q22 and 

accelerated to 260% yoy during the 6.18 shopping festival. 

Competition-wise, while acknowledging recent ad monetization progress of the n

Weixin Video Account, management believes the incremental inventory will not alter 

the pricing trend of the broader ad industry massively, while Baidu Search ad 

properties remain unique with strong commercialized intent. 

 

Exhibit 2: Our forecast revisions for IQ 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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We forecast Baidu’s core online marketing revenue to decline -1% yoy in 3Q22E 

and -2% yoy in 2022E. While covid lockdowns and slower macro recovery have 

distorted the original recovery path for Baidu ads, we expect a 9ppt sequential recovery 

into 3Q22E, as transaction-focused performance advertising is set to demonstrate 

relative resilience compared to brand advertising.  

2. AI Cloud 

Still above-peer revenue growth of 31% yoy in 2Q22: Baidu AI Cloud revenue 

 

Exhibit 3: Baidu: % yoy of ad revenue and our online marketing 
tracker 

 

 

Source: Company data, Goldman Sachs Global Investment Research, QuestMobile

 

Exhibit 4: Baidu performance ads: Volume exposure by vertical 
Analysis includes inventories from Baidu Mobile, Baidu Tieba, Baidu Browser, Baidu Haokan Video and Baidu Ad Union 

 

 

Source: AppGrowing, Goldman Sachs Global Investment Research
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continued to deliver above-industry growth of +31% yoy (vs. 45% yoy in 1Q22) to 

Rmb4.5bn. Management attributed its resilient cloud revenue growth to: 

By product, the rapid growth in Baidu AI cloud has been driven by enterprise cloud 1.

(+40% yoy), by importance: smart transportation, industrial energy utilities  ( , , 

manufacturing smart cities, ), given the competitive advantage of AI Cloud in these 

verticals. Personal Cloud has seen slower growth at 10% yoy. Baidu ACE smart 

transportation cloud, saw revenue grown by 40% yoy in 2Q22, which has been 

adopted by 51 cities by end 2Q22, vs. 41 cities by end-1Q22. 

Baidu Robotaxi, saw Apollo Go provided 287K rides (+500% yoy/+50% qoq) in 2.

2Q22. On July 20, 2022, Apollo Go reached 1mn accumulated rides. Apollo Go 

started offering fully driverless ride-hailing services on open roads and received the 

permits to collect fees from the passengers in Chongqing and Wuhan on Aug 8, 

2022, after receiving the permits in Yizhuang region of Beijing on July 20, 2022. 

Baidu ASD. Management noted its cumulative backlog with OEMs has reached 3.

Rmb10.3bn as of 2Q22. The ASD backlog includes contract value from the 

automakers’ nomination letters, such as BYD, with revenue recognition commencing 

12-18 months after contract signing and amortized based on a car life cycle of 5 

years. Management noted revenue contribution from the ASD backlog should 

materialize in 2H23-2026. 

Margin. Management expect to see OPM breakeven for AI cloud within the next 4.

2-3 years, noting it has been gradually scaling back the lower margin CDN 

businesses, while focusing on differentiated vertical solutions with a high degree of 

standardization. For example, they indicated that the project margin of its 

Guangzhou City Water project has reached 20-30%, as Baidu replicates the 

know-how it has gathered through the Quanzhou City Water project. 

Baidu unveiled its 6th generation robotaxi vehicle Apollo RT6 in July 2022 and 5.

management expects to launch a sizeable operation in 2024. 

We forecast Baidu AI Cloud revenue growth of 45% yoy in 3Q22E and 42% yoy in 

2022E, with 3Q accelerating by 14ppts relative to 2Q and continuing to deliver 

above-industry cloud revenue growth for both 3Q and the full year. 

Multiple tailwinds to drive cloud margin improvement. Management noted Baidu AI 

cloud is operating with  a positive GPM similar to 1Q22, specifically: 

Personal cloud operates with positive OP margin with growth slower than aggregate n

AI Cloud; 

AI cloud, enterprise cloud operate with positive gross margins and negative (but n

improving %yoy/%qoq) EBIT margins; 

Expects to see ACE Smart Transportation Cloud breakeven in the coming quarters, n

quicker than the other verticals. 

Expect narrow losses on OP margin in the coming quarters. n
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3. Margin 

Baidu’s solid profit beats (EPADS-nG, 38% vs. GSe, or 45% vs. Consensus) came 

predominately from improvement in GPM (3.7ppts ahead of GSe), this was despite the 

drop in revenue contribution from the higher-margin online marketing which amounted 

to 62% of group revenue, reflecting the intrinsic profitability improvement across both 

Baidu’s online marketing (through trimming down low-margin non-core business) and 

cloud businesses (through trimming down low-margin CDN business while focusing on 

projects with a high degree of standardization). Baidu Core also delivered 22% core 

OPM in 2Q22, sequentially improving from 1Q22’s 17%. 

For 3Q22E, we expect Baidu core OPM to achieve positive % yoy improvement, driven 

by: Ongoing savings from S&M, G&A expenses due to the sequential decline in 1) 

headcount in 2Q22; Sequentially improving online marketing margin driven by 2) 

leverage from recovery of ad revenue, and better GPM, similar to 1Q22. We believe 

both factors should pave the way for continued margin expansion in 2H22E, with the 

pace moderating when Baidu meets the one-year anniversary of its restructuring (in 

Dec-22). 

From 2023E onwards, we expect online marketing margins to recovery moderately, 

with the main driver shifting from headcount downsizing to revenue improvement. While 

we expect AI Cloud OP loss margin to improve yoy, its relatively quicker pace of revenue 

growth will continue to drive a margin dilutive mix shift for the Baidu Core. 

4. Other highlights 

JIDU 

Management expects the mass-market ROBO-1 to complete development very n

soon, and to continue maintaining its timeline of taking orders later 2022 with 

delivery to commence in 2023. The ROBO-1 will be equipped with ANP 3.0, Baidu’s 

most advanced intelligent driving software.  
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Financials and valuation 

 

 

Exhibit 5: Summary of earnings drivers of BIDU 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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We leave our 2022E revenue estimates for Baidu largely unchanged amid its relative 

resilience across both ads and AI cloud businesses while raising our net profit estimates 

by 12% on gross margin improvement from the restructuring of its unprofitable 

business group at core search, the trimming of less profitable contract at cloud and 

better profitability of IQ. For 2023-24E, we trim our estimates for Baidu’s group level 

revenue by 2-5% in 2023-24E but raise our non-GAAP net profit by 2-4%, on  solid 1)

execution on GPM improvement despite mix the shift towards AI cloud; and  2) lower

long-term ad revenue growth reflecting a slower growth path in the China online 

advertising industry. Our SOTP-based target prices for BIDU/9888.HK are trimmed 

slightly to (vs. US$212/HK$207 prior), implying 22.7x 2023E P/E. Stay US$207/HK$202 

Buy with 41%/38% implied upside. 

Key risks: Slower recovery in macro and advertising spending, higher-than-expected 

competition in the advertising/search industry, worse-than-expected investment 

spending, slower-than-expected progress in EV launch, delay in major autonomous 

driving milestones. 

 

 

Exhibit 6: We expect Baidu Core revenue to grow +6%/+6% yoy in 3Q22E/2022E 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 7: Our forecast revisions for Baidu 

 

 

Source: Goldman Sachs Global Investment Research

31 August 2022   8

Goldman Sachs China Technology: Internet: BIDU/IQ

_

 



 

iQIYI (IQ): 2Q22 a proven quarter on execution, 2022E profitability intact 
despite macro headwinds; TP up to US$5.7; Neutral 

 

 

Key highlights 

IQ report in-line revenue, and the second consecutive positive operating and net profit 

this quarter, delivering 5% OPM. The profit increase came from aggressive cost control 

(content cost/S&M expenses down 24%/32% yoy). 

Total revenues -13% yoy to Rmb6.7bn declined , largely in line with GSe/Visible n

Alpha Consensus Data consensus. By segment: 

Membership services: 1) subscribers 98.3mnaverage daily  drop 3.1mn qoq to , and n

2) ARPPU at Rmb14.53monthly , +8% yoy/-1% qoq thanks to IQ’s continuous 

monetization initiatives and launching a variety of premium content to enhance user 

experience 

Online advertising services revenue was Rmb1.2bn, decreasing 35% yoy, primarily n

due to challenging macro, covid resurgence and new strategy leading to fewer 

number of variety shows launched. 

Collaboration with Douyin to bring additional traffic and positive impact on n

revenue, profit and cash flow, which should materialize (in content distribution 

segment) from 3Q22. Longer-term IQ expects deeper collaboration in products, 

technology and daily operations with Douyin. 

Non-GAAP operating profit for the quarter reached 343.8mn, vs. Rmb779.4mn loss a n

year ago. Non-GAAP diluted EPADS for the quarter came in at , primarily Rmb0.1

attributable to 1) better control of content cost of Rmb3.9bn (down 24% yoy, 

accounting for 58% of revenues compared with 60% of revenues in 1Q22); 2) much 

 

Exhibit 8: Our SOTP valuation is trimmed slightly to US$207/HK$202 

 

 

Source: Goldman Sachs Global Investment Research
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lower GAAP SG&A expenses at Rmb800.6mn, down 32% yoy, on lower marketing 

spending, personnel and share-based compensation expenses. R&D expenses 

decreased by 29% yoy as well. 

Agreement with PAG: iQIYI has announced a US$500mn Convertible Notes private  n

placement with PAG which is expected to close in 4Q22. 

Details 

IQ’s total revenues -9% yoy to Rmb6.7b declined , largely in line with GSe/Visible 

Alpha (VA) Consensus Data. By segment: 

1. Membership services revenue was Rmb4.3bn, +7%/-4% yoy/qoq and consistent 

with GSe with stronger ARPPU offsetting softer subscribers, delivering positive 

operating cash flow of Rmb47mn for the first quarter.  

Average daily subscribers 98.3mn drop 3.1mn qoq to , attributable to: 2Q is 1)n

off-season of the year,  Covid resurgence hindered movie releases, and stricter 2)

content approval requirement, driving lower numbers of movies and contents 

offerings on the platform. 

Monthly , +8% yoy/-1% qoq thanks to IQ’s continuous ARPPU at Rmb14.53n

monetization initiatives and launching a variety of premium contents to enhance 

user experience, especially driven by newly-launched membership package on TV 

devices (monthly active TV member +15% yoy). Apart from the active acquisition of 

TV devices members, iQIYI continue to enhance its ability to improve member 

retention, attract new users and win back churned users by: 

launching diverse content to cater to the different preference of various user o

cohorts 

strengthening membership benefits, including more membership privileges o

(early access, exclusive shows, etc), as well as marketing campaigns to 

provide members with various benefits on a wide variety of brands. 

We forecast membership services revenue to grow 1% yoy/5% yoy in 

3Q22E/2022E, driven by average daily subs movement of -10% yoy/-4% yoy, with 

ARPPU projected to grow +12% yoy/+9% yoy thanks to IQ’s membership pricing 

adjustment and monetization initiatives.  
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2. Online advertising services revenue was Rmb1.2 billion, decreasing 35% yoy, 

primarily due to a challenging macro, Covid resurgence and a new strategy that led to a 

fewer number of variety shows launched.   

Looking ahead, we believe iQIYI’s ad revenue growth will remain under pressure due to 

headwinds from   Covid-restrictions that could postpone production of some 1) Supply:

variety shows to 2H22, though we note content cost will also be pushed back alongside 

the ad revenue; brand advertising underperforming transaction-focused performance 2) 

advertising amid weak macro, and tightened regulations on video ad formats as 3) 

discussed in our prior note on the China internet regulation outlook.  

Accordingly, we expect ad revenue to decline  -4%/-26% yoy to Rmb1.2bn/Rmb5.2bn 

in 3Q22E/2022E. 

3. Collaboration with Douyin: In July, iQIYI and Douyin (China’s top1 SFV platform in 

 

Exhibit 9: Aggregate timespent of iQiyi app drops 34% yoy, with timespent share dropped 0.2ppt vs. June 

 

 

Source: QuestMobile

 

Exhibit 10: Since the launch of the hit drama Love Between Fairy and Devil (苍兰诀苍兰诀苍兰诀苍兰诀苍兰诀) on 7 August 2022, 
MAU, DAU and timespent has seen sequetial %WoW growth 
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both DAU and timespent) reached a cooperation agreement. While providing copyrights 

to Douyin and allowing distribution and recreation of iQIYI’s existing content, iQIYI 

enjoys an incremental traffic source and positive impact on revenue, profit and cash 

flow, which we expect to be observable (in content distribution segment) from 3Q22 

with deeper collaboration in products, technology and daily operations. 

4. Non-GAAP operating profit for the quarter reached 343.8mn, vs. Rmb779.4mn loss 

a year ago. Non-GAAP diluted EPADS for the quarter came in at , primarily Rmb0.1

attributable to 1) better control of content cost of Rmb3.9bn (down 24% yoy, 

accounting for 58% of revenues compared with 60% of revenues in 1Q22); 2) much 

lower GAAP SG&A expenses at Rmb800.6mn, down 32% yoy, on lower marketing 

spending, personnel and share-based compensation expenses. R&D expenses 

decreased by 29% yoy as well. 

Profitability improvement a long-term core focus, following the margin expansion 

strategy in 1Q22 management noted that the company has completed the strategy , 

adjustment after two consecutive quarters with positive operating and net profits, and 

thus upgraded its 3Q strategy to ‘Calm Growth’, with emphasis on pursuing growth 1)

yet not through significant cash burn, actively investing in core businesses and projects 

with  a higher certainty of outcome and ROI pursuing growth for both revenue and 2) 

profit, and prioritizing profit growth by maintaining the lean operational structure and 

improving efficiency, and delivering greater value to customers with better premium 3) 

content. 

We forecast operating profit margin of in 3Q22E/2022E. 5.7%/5.2% 

5. Agreement with PAG: iQIYI has announced a $500mn Convertible Notes private 

placement with PAG which is expected to close in 4Q22. 

Financials and valuation 

On iQIYI, we trim our 2022-24E revenue forecasts by 0-2%, and revise our non-GAAP 

operating margin forecasts by +1.6pp/-0.1pp/-0.1pp, respectively, to reflect the better 

visibility into IQ’s profitability thanks to management’s better cost controls on content 

cost and SG&A expenses.  

Consequently, we revise our 12m DCF-based valuation for iQIYI down by -10.5% to 

US$5.1 from US$5.7 prior (based on 14% WACC derived from 3.5% risk-free rate, 7% 

equity market premium and beta of 1.5, and terminal growth rate of 3%, from prior 

terminal growth rate of 5%), implying 1.3x 2023E EV/Sales. Stay Neutral. 
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Exhibit 11: iQIYI 2Q22 results summary 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 12: Our forecast revisions for IQ 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Exhibit 13: Our DCF-based 12M TP is down by 10.5% to US$5.1 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for 
the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage universe and related definitions’ below. The Investment 
Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided 
investment banking services within the previous twelve months.     

Price target and rating history chart(s) 

 

 

Regulatory disclosures 

Disclosures required by United States laws and regulations 
See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or 
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed 
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a 
principal in debt securities (or in related derivatives) of issuers discussed in this report.  

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, 
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage.  
Analyst compensation:  Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues.  Analyst 
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from 
serving as an officer, director or advisor of any company in the analyst’s area of coverage.  Non-U.S. Analysts:  Non-U.S. analysts may not be 
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on 
communications with subject company, public appearances and trading securities held by the analysts.  

Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and price targets in 
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs 
website at https://www.gs.com/research/hedge.html.   

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 
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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.  This information is being provided to you for Canada: 
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 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.  Goldman Rating Suspended (RS). 
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 
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Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários 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 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 Ec  onomic 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 
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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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