
The AI trade has been volatile during the past six months. Investors continue to n

have the highest conviction in AI capex and associated infrastructure spending, 
with the typical Phase 2 infrastructure stock up 27% YTD.  

We expect the Phase 2 trade will mature as earnings growth, rather than n

valuation expansion, drives prices higher. Starting valuations are above average 
and the magnitudes of NVDA sales surprises, hyperscaler capex spending 
surprises, and corporate AI mentions have slowed. The upcoming 3Q earnings 
season will be an important litmus test. 

For Phase 3 stocks with AI-enabled revenues, while valuations remain below n

average, AI application build-out and monetization remain uncertain. Select 
“platform” stocks could represent a subset of stocks for investors confident 
about subsequent stages of the AI build-out.
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AI-exposed equities fell sharply this summer but have rebounded in the past few 

weeks. Uncertainty about the return on AI investment among the hyperscalers, the 
ability of software companies to monetize AI, and the macro backdrop drove sharp 
underperformance in July. However, recent macro data, the start of Fed cuts, and 
positive commentary at the GS Communacopia Conference have supported the AI trade 
since early September. 

We previously introduced a framework describing four phases of the AI trade. 
NVDA, the clearest near-term AI beneficiary, is “Phase 1.” “Phase 2” comprises firms 
focused on AI infrastructure, including semiconductor firms, cloud providers, data center 
REITs, hardware and equipment companies, security software stocks, and utilities 
companies (GSCBAIP2). “Phase 3” is focused on companies with the potential to 
monetize AI by generating incremental revenues, primarily in software and IT services 
(GSCBAIP3). “Phase 4” includes firms with the biggest potential earnings boost from 
widespread AI adoption and productivity gains (GSTHLTAI). 

 

 

As we highlighted in July, investors continue to have the highest conviction in the 

AI build-out, supporting Phase 2 stocks. The mega-cap tech stocks, including AMZN, 
GOOGL, META, MSFT, and ORCL, have announced substantial capex investments in AI 

 

Exhibit 1: Performance of AI phases 
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Source: Goldman Sachs Global Investment Research

 

Exhibit 2: Summary of AI phases 
Median stock

Mkt cap
EPS growth
(consensus)

YTD EPS revisions
(consensus)

Phase Name ($ bn) 2024 2025 2024 2025 FY2 P/E
1 NVDA 3,254 123 % 45 % 35 % 64 % 29 x
2 Infrastructure 32 8 14 0 1 17
3 Enabled revenues 28 21 16 3 0 32
4 Productivity 13 13 14 1 (1) 17

 
 

Source: FactSet, Goldman Sachs Global Investment Research
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and are expected to collectively spend $215 billion in 2024 and $250 billion in 2025 on 
capex, a significant portion of which will be AI-related. These announcements support 
the stocks involved in building out that infrastructure, such as utilities companies. 

We believe share prices for Phase 2 stocks can continue to increase, but we expect 

returns will be earnings-driven rather than valuation-driven. While many factors 
besides AI affect near-term fundamentals, Phase 2 share prices have rallied beyond 
forward EPS expectations and suggest incremental investor optimism about the 
potential boost from AI. We expect these stocks can grow into these multiples, with 
some Phase 2 stocks recently rallying on news that validates the earnings impact from 
AI infrastructure spending (e.g., SMCI announcement on shipments, CEG 
announcement on nuclear energy deal with MSFT). However, expected future returns 
could be constrained by elevated starting valuations, although valuations are historically 
a poor near-term signal for large-cap equities. 

 

Valuations for Phase 2 stocks are above average, reflecting this optimism. Relative 

 

Exhibit 3: Relative earnings and prices of AI phases 
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Source: FactSet, Goldman Sachs Global Investment Research
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to the equal-weight S&P 500, the typical Phase 2 stock trades 0.4 standard deviations 
expensive relative to the past 10 years. In contrast, less optimism appears priced in 
Phase 3 (0.2 standard deviations inexpensive) and Phase 4 (0.4 standard deviations 
inexpensive). 

 

The magnitude of AI spending surprises is diminishing, suggesting a more 

moderate trajectory of returns for Phase 2 stocks. While Phase 2 stocks appear 
modestly expensive relative to history, it is possible that the demand for AI leads the 
mega-cap tech stocks to spend even more on AI-related capex than investors and 
analysts currently expect. This dynamic played out in 2023 and 1H 2024; demand for 
NVDA chips far surpassed analyst expectations in early 2023 and consensus capex 
revisions among the hyperscalers grew increasingly positive in 1H 2024. However, the 
magnitudes of NVDA sales surprises and hyperscaler capex spending surprises have 
been shrinking. The upcoming 3Q earnings season will provide another litmus test for AI 
demand and spending. 

 

Exhibit 4: Valuation of AI phases relative to history 
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Source: FactSet, Goldman Sachs Global Investment Research
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Similarly, AI mentions and management IT spending intentions are high relative to 

history but have plateaued. The share of companies mentioning AI on earnings calls 
dipped slightly slower in 2Q 2024. In addition, our equity analysts’ IT Spending Survey in 
September 2024 showed a slight decline from the January 2024 levels. 

 

Phase 3 stocks have traded sideways in recent months and valuations are below 

average, but we believe the timing of AI applications build-out and monetization 

remains too uncertain to fully rotate into these stocks in the near term. Based on 
our conversations with investors and recent share price performance, Phase 3 stocks 
with potentially AI-enabled revenues have largely failed to meet expectations for 
application build-out and monetization. We expect this uncertainty will persist in the 
near-term. Based on the GS IT Spending Survey, managements expect just 3% of IT 
budgets will be allocated to generative AI in the next year. Appetite for spending on AI 
products may improve in 2025, as managements will have greater clarity about the path 
of Fed policy and the election outcome. 

 

Exhibit 5: NVDA revenue surprises have gotten smaller 

 

Exhibit 6: Capex spending surprises have gotten smaller 
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Source: FactSet, Goldman Sachs Global Investment Research

 
 

Source: FactSet, Goldman Sachs Global Investment Research

 

Exhibit 7: AI mentions remains high but dipped lower 

 

Exhibit 8: GS IT Spending Survey is high but plateauing 

0 %

5 %

10 %

15 %

20 %

25 %

30 %

35 %

40 %

45 %

50 %

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Proportion of S&P 500 firms
mentioning "AI" 

during quarterly earnings calls 2Q24
41%

0

10

20

30

40

50

60

70

80

90

100

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

Overall IT Spending Index
(>50 = expansion)

 
 

Source: FactSet, Goldman Sachs Global Investment Research

 
 

Source: Goldman Sachs Global Investment Research
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However, “platform” stocks could represent an attractive interim subset of Phase 3 

stocks. Our equity analysts believe “platform” stocks, including databases and 
development tools, are set to be the primary beneficiaries of the next wave of 
generative AI investments. These platforms allow the best use of AI infrastructure while 
providing building blocks to construct next generation applications. They highlight MSFT, 
DDOG, MDB, ESTC, and SNOW as the best-positioned platform stocks (see Gen-AI Part 
VIII: Catalyst or Culprit?). DDOG, MDB, and SNOW are constituents of our Phase 3 
basket. MSFT is not in the Phase 3 basket because we excluded companies already in 
Phase 2. 

 

Many of the platform stocks have plunged YTD on near-term fundamental 

weakness. However, valuations are low vs. history and revisions have generally 

stabilized in recent months. Revisions to 2025 EPS estimates can explain most of the 
variation in performance among the platform stocks. The large wave of negative EPS 
cuts came in 1H 2024, where the stocks meaningfully underperformed. Revisions have 
generally stabilized or even improved in recent months, supporting recent performance. 
From a macro perspective, long-duration, expensive growth stocks also benefited from 
the decline in bond yields, although the recent backup in yields has challenged this 
dynamic. Our equity analysts remain Buy rated on four of the five stocks (the exception 
is ESTC, Neutral). 

 

Exhibit 9: Select AI “platform” stocks 
stocks identified by GS equity analysts 

Mkt cap YTD 2025E growth NTM EV/
Ticker Name ($ bn) return Sales EPS sales
MSFT Microsoft Corporation 3103 12 % 14 % 14 % 11 x

DDOG Datadog Inc 42 3 22 16 14

ESTC Elastic NV 8 (29) 14 23 5

MDB MongoDB, Inc. 20 (33) 18 19 9

SNOW Snowflake, Inc. 40 (40) 24 41 9

Median stock (29)% 18 % 19 % 9 x
 
 

Source: Goldman Sachs Global Investment Research
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We believe widespread adoption of AI is still years away, which will continue to 

constrain Phase 4 outperformance. Economy-wide surveys suggest just 6% of firms 
are currently using generative AI to produce goods and services, albeit with wide 
variation at the industry level (see AI Adoption Tracker). We believe the roll-out of 
applications among Phase 3 stocks is a necessary condition before investors will gain 
confidence about owning Phase 4 stocks with the largest potential earnings gains from 
AI-related productivity. 

 

Exhibit 10: Platform stock returns driven by EPS revisions 

 

Exhibit 11: Largest negative EPS revisions were in 1H 2024 
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Source: FactSet, Goldman Sachs Global Investment Research

 
 

Source: FactSet, Goldman Sachs Global Investment Research

 

Exhibit 12: AI adoption remains relatively low across all industries 
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Source: Census Bureau, Goldman Sachs Global Investment Research
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Appendix: Constituents of the AI phases 
 
 

 

 

Exhibit 13: AI Phase 2 constituents 

Ticker Name Industry group YTD return

Phase 2
VST Vistra Corp. Utilities 235 %
PLTR Palantir Technologies Inc. Software & Services 141
CEG Constellation Energy Corporation Utilities 140
COHR Coherent Corp. Technology Hardware & Equipment 125
VRT Vertiv Holdings Co. Capital Goods 123
ARM ARM Holdings PLC ADR Semiconductors & Semiconductor Equipment 91
NRG NRG Energy, Inc. Utilities 84
CRDO Credo Technology Group Holding Ltd. Semiconductors & Semiconductor Equipment 73
ANET Arista Networks, Inc. Technology Hardware & Equipment 70
ORCL Oracle Corporation Software & Services 67
2330-TW Taiwan Semiconductor Manufacturing Co., Ltd. Semiconductors & Semiconductor Equipment 64
AVGO Broadcom Inc. Semiconductors & Semiconductor Equipment 64
SMCI Super Micro Computer, Inc. Technology Hardware & Equipment 60
BDC Belden Inc. Technology Hardware & Equipment 53
PEG Public Service Enterprise Group Inc Utilities 53
GLW Corning Inc Technology Hardware & Equipment 50
PSTG Pure Storage, Inc. Technology Hardware & Equipment 47
MPWR Monolithic Power Systems, Inc. Semiconductors & Semiconductor Equipment 47
NTAP NetApp, Inc. Technology Hardware & Equipment 46
ONTO Onto Innovation, Inc. Semiconductors & Semiconductor Equipment 37
KLAC KLA Corporation Semiconductors & Semiconductor Equipment 36
NEE NextEra Energy, Inc. Utilities 36
ETR Entergy Corporation Utilities 33
SO Southern Company Utilities 31
APH Amphenol Corporation Technology Hardware & Equipment 31
SANM Sanmina Corporation Technology Hardware & Equipment 30
LITE Lumentum Holdings, Inc. Technology Hardware & Equipment 29
FN Fabrinet Technology Hardware & Equipment 29
WDC Western Digital Corporation Technology Hardware & Equipment 26
HPE Hewlett Packard Enterprise Co. Technology Hardware & Equipment 26
D Dominion Energy Inc Utilities 26
PNW Pinnacle West Capital Corporation Utilities 25
AMAT Applied Materials, Inc. Semiconductors & Semiconductor Equipment 25
AEP American Electric Power Company, Inc. Utilities 25
CMS CMS Energy Corporation Utilities 24
PLUS ePlus inc. Technology Hardware & Equipment 23
AEE Ameren Corporation Utilities 23
PPL PPL Corporation Utilities 22
MRVL Marvell Technology, Inc. Semiconductors & Semiconductor Equipment 22
2454-TW MediaTek Inc Semiconductors & Semiconductor Equipment 21
NVT nVent Electric plc Capital Goods 21
MU Micron Technology, Inc. Semiconductors & Semiconductor Equipment 21
DLR Digital Realty Trust, Inc. Equity Real Estate Investment Trusts (REITs) 20
PANW Palo Alto Networks, Inc. Software & Services 20
000660-KR SK hynix Inc. Semiconductors & Semiconductor Equipment 20
FE FirstEnergy Corp. Utilities 20
AMZN Amazon.com, Inc. Consumer Discretionary Distribution & Retail 20
TER Teradyne, Inc. Semiconductors & Semiconductor Equipment 20
OGE OGE Energy Corp. Utilities 19
EVRG Evergy, Inc. Utilities 19
GOOGL Alphabet Inc. Media & Entertainment 18
DUK Duke Energy Corporation Utilities 18
AMD Advanced Micro Devices, Inc. Semiconductors & Semiconductor Equipment 17
QCOM QUALCOMM Incorporated Semiconductors & Semiconductor Equipment 17
WEC WEC Energy Group Inc Utilities 15
CRWD CrowdStrike Holdings, Inc. Software & Services 15
AGR Avangrid, Inc. Utilities 15
BKH Black Hills Corporation Utilities 14
EXC Exelon Corporation Utilities 14
SNX TD SYNNEX Corporation Technology Hardware & Equipment 13
UCTT Ultra Clean Holdings, Inc. Semiconductors & Semiconductor Equipment 12
SRE Sempra Utilities 12
FORM FormFactor, Inc. Semiconductors & Semiconductor Equipment 11
MSFT Microsoft Corporation Software & Services 11
BEPC Brookfield Renewable Corp. Utilities 10
ASML-NL ASML Holding NV Semiconductors & Semiconductor Equipment 10
EQIX Equinix, Inc. Equity Real Estate Investment Trusts (REITs) 10
POR Portland General Electric Company Utilities 10
PCG PG&E Corporation Utilities 9
CSCO Cisco Systems, Inc. Technology Hardware & Equipment 8
AMT American Tower Corporation Equity Real Estate Investment Trusts (REITs) 6
IDA IDACORP, Inc. Utilities 5
VECO Veeco Instruments Inc. Semiconductors & Semiconductor Equipment 5
XEL Xcel Energy Inc. Utilities 5
MKSI MKS Instruments, Inc. Semiconductors & Semiconductor Equipment 5
LRCX Lam Research Corporation Semiconductors & Semiconductor Equipment 4
SNPS Synopsys, Inc. Software & Services 1
CDNS Cadence Design Systems, Inc. Software & Services (1)
KEYS Keysight Technologies Inc Technology Hardware & Equipment (2)
AEIS Advanced Energy Industries, Inc. Technology Hardware & Equipment (3)
8035-JP Tokyo Electron Ltd. Semiconductors & Semiconductor Equipment (3)
AES AES Corporation Utilities (3)
JBL Jabil Inc. Technology Hardware & Equipment (3)
LFUS Littelfuse, Inc. Technology Hardware & Equipment (3)
VIAV Viavi Solutions Inc Technology Hardware & Equipment (10)
S SentinelOne, Inc. Software & Services (10)
DBRG DigitalBridge Group, Inc. Financial Services (15)
KLIC Kulicke & Soffa Industries, Inc. Semiconductors & Semiconductor Equipment (18)
ACLS Axcelis Technologies, Inc. Semiconductors & Semiconductor Equipment (24)
LSCC Lattice Semiconductor Corporation Semiconductors & Semiconductor Equipment (25)
005930-KR Samsung Electronics Co., Ltd. Technology Hardware & Equipment (26)
GFS GlobalFoundries Inc. Semiconductors & Semiconductor Equipment (35)
INTC Intel Corporation Semiconductors & Semiconductor Equipment (53)

 
 

Source: FactSet, Goldman Sachs Global Investment Research
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Exhibit 14: AI Phase 3 constituents 

Ticker Name Industry group YTD return

Phase 3
CVLT Commvault Systems, Inc. Software & Services 100 %
QTWO Q2 Holdings, Inc. Software & Services 85
META Meta Platforms Inc Media & Entertainment 68
SQSP Squarespace, Inc. Software & Services 41
FTNT Fortinet, Inc. Software & Services 33
NOW ServiceNow, Inc. Software & Services 31
NTNX Nutanix, Inc. Software & Services 28
ACVA ACV Auctions, Inc. Commercial & Professional Services 25
CARG CarGurus, Inc. Media & Entertainment 25
BOX Box, Inc. Software & Services 25
UBER Uber Technologies, Inc. Transportation 24
AAPL Apple Inc. Technology Hardware & Equipment 18
MA Mastercard Incorporated Financial Services 17
IT Gartner, Inc. Software & Services 14
DOCN DigitalOcean Holdings, Inc. Software & Services 13
ADSK Autodesk, Inc. Software & Services 13
CRM Salesforce, Inc. Software & Services 11
YEXT Yext, Inc. Software & Services 11
ACN Accenture Plc Software & Services 4
DDOG Datadog Inc Software & Services 2
INTU Intuit Inc. Software & Services (1)
NET Cloudflare Inc Software & Services (2)
DT Dynatrace, Inc. Software & Services (3)
HUBS HubSpot, Inc. Software & Services (8)
ADBE Adobe Inc. Software & Services (17)
ZS Zscaler, Inc. Software & Services (20)
GTLB Gitlab, Inc. Software & Services (21)
WK Workiva Inc. Software & Services (25)
BASE Couchbase, Inc. Software & Services (32)
MDB MongoDB, Inc. Software & Services (37)
SNOW Snowflake, Inc. Software & Services (43)

 
 

Source: FactSet, Goldman Sachs Global Investment Research
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Exhibit 15: AI Phase 4 constituents 

Ticker Name Industry group YTD return

Phase 4
THC Tenet Healthcare Corporation Health Care Equipment & Services 99 %
GWRE Guidewire Software, Inc. Software & Services 68
CPNG Coupang, Inc. Consumer Discretionary Distribution & Retail 59
WMT Walmart Inc. Consumer Staples Distribution & Retail 53
TTEK Tetra Tech, Inc. Commercial & Professional Services 49
BRO Brown & Brown, Inc. Insurance 49
DVA DaVita Inc. Health Care Equipment & Services 47
WMB Williams Companies, Inc. Energy 46
EHC Encompass Health Corporation Health Care Equipment & Services 41
UHS Universal Health Services, Inc. Class B Health Care Equipment & Services 40
JLL Jones Lang LaSalle Incorporated Real Estate Management & Development 39
COST Costco Wholesale Corporation Consumer Staples Distribution & Retail 36
IP International Paper Company Materials 35
RCM R1 RCM Inc Health Care Equipment & Services 34
HRB H&R Block, Inc. Consumer Services 30
NTNX Nutanix, Inc. Software & Services 28
KMPR Kemper Corp Insurance 25
WTW Willis Towers Watson Public Limited Company Insurance 23
FNF Fidelity National Financial, Inc. - FNF Group Insurance 21
AMZN Amazon.com, Inc. Consumer Discretionary Distribution & Retail 20
MMC Marsh & McLennan Companies, Inc. Insurance 20
SMAR Smartsheet, Inc. Software & Services 16
SAIC Science Applications International Corp. Commercial & Professional Services 16
NYT New York Times Company Media & Entertainment 13
VOYA Voya Financial, Inc. Financial Services 9
NWSA News Corporation Media & Entertainment 6
ACN Accenture Plc Software & Services 4
ILMN Illumina, Inc. Pharmaceuticals Biotechnology & Life Sciences 3
CTSH Cognizant Technology Solutions Corporation Software & Services 2
FAF First American Financial Corporation Insurance 2
IQV IQVIA Holdings Inc Pharmaceuticals Biotechnology & Life Sciences (2)
KMX CarMax, Inc. Consumer Discretionary Distribution & Retail (6)
OXY Occidental Petroleum Corporation Energy (8)
HUBS HubSpot, Inc. Software & Services (8)
DAY Dayforce, Inc. Commercial & Professional Services (10)
DXC DXC Technology Co. Software & Services (10)
TWLO Twilio, Inc. Software & Services (11)
PINS Pinterest, Inc. Media & Entertainment (11)
RHI Robert Half Inc. Commercial & Professional Services (22)
LEA Lear Corporation Automobiles & Components (25)
KSS Kohl's Corporation Consumer Discretionary Distribution & Retail (29)
CLVT Clarivate PLC Commercial & Professional Services (29)
HE Hawaiian Electric Industries, Inc. Utilities (31)
ESTC Elastic NV Software & Services (32)
BILL BILL Holdings, Inc. Software & Services (34)
MDB MongoDB, Inc. Software & Services (37)
SNOW Snowflake, Inc. Software & Services (43)
ZI ZoomInfo Technologies Inc Media & Entertainment (49)
WBA Walgreens Boots Alliance, Inc. Consumer Staples Distribution & Retail (63)

 
 

Source: FactSet, Goldman Sachs Global Investment Research
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Disclosures 
Basket disclosure 
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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 
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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 
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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 Global Investment Research 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 
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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 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. Investment in securities market are subject to market risks. Read all the related documents carefully before 
investing. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or provide any assurance of 
returns to investors. Goldman Sachs (India) Securities Private Limited Investor Grievance E-mail: india-client-support@gs.com. Compliance Officer: Anil 
Rajput |Tel: + 91 22 6616 9000 | Email: anil.m.rajput@gs.com.  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.   
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69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan Type II Financial Instruments Firms Association, The 
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exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance Company.   
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in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, currencies, commodities 
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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 
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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.  

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 and the Republic of Ireland; GSI - Succursale de Paris (Paris branch) which is 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) 
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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 Global Investment Research. 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. 
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Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
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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 
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Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation 
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Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by Goldman Sachs Global 
Investment Research 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. 

© 2024 Goldman Sachs.  

You are permitted to store, display, analyze, modify, reformat, and print the information made available to you via this service only for your own use.  
You may not resell or reverse engineer this information to calculate or develop any index for disclosure and/or marketing or create any other derivative 
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such system. 
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