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Following the launch of DeepSeek R1 last week, investors have expressed 
concerns regarding the intermediate and long-term implications for AI 
semiconductor spending given the company’s claims regarding their compute 
efficiency in terms of cost and performance for training/inferencing AI models. 
According to the company, the training costs for the DeepSeek V3 model were 
around $5.6 million, significantly lower than those for the frontier foundation 
models, questioning the sustainability of industry AI spending. Despite the 
impressive cost efficiency of DeepSeek’s training and inference, several questions 
remain unanswered, including the complete training costs for R1 (such as the costs 
of prior model training/R&D/development/optimization) and the extent of 
reliance on larger open-source foundation models developed earlier (e.g., Meta’s 
open-source Llama models). We believe it is crucial to validate these costs before 
drawing conclusions, as the specifics of the training data set, the “proprietary 
optimization” methodologies employed, and the overall development expenses for 
the model and framework have not yet been disclosed. Despite this, historically, 
new technology innovation cycles (especially compute efficiency) have driven 
increased proliferation/demand (Jevons paradox) which has resulted in more/
higher value semiconductor demand as well. For example, in the semiconductor 
industry, x86 server virtualization in the 2000s (driving higher demand for CPUs, 
memory/storage), ARM adoption in smartphones and IoT (driving higher demand 
for more mobile/IoT products), and on-prem compute workload migration to the 
cloud (higher demand for compute, networking, memory/storage) have all led to 
greater compute/networking/memory silicon demand.  For AI, recent efficiency 
gains demonstrated by DeepSeek will serve to shift  (pull forward) the adoption/
scaling curve for inferencing to the left (ie faster adoption curve - see Figure 1) and 
create a faster unlock of demand for more/higher performance  AI semiconductor 
solutions. Furthermore, given the early days of AI, innovation in LLMs has spurred 
innovation on new foundational AI models (WFMs for physical AI by NVIDIA is 
a good example), and we anticipate further unlock of more use-cases for AI.  
Beyond optimizations in the foundation model and software stack, we believe 
there remains a strong opportunity for differentiation and efficiency unlock 
through internally developed custom ASIC silicon programs, as opposed to off-
the-shelf merchant GPUs. As cloud providers and hyperscalers continue to build 
larger training/inferencing cluster sizes, we believe this trend will benefit custom 
ASIC suppliers like Broadcom and Marvell, given their cost and power 
performance advantages. The bottom line is that innovation does not stop; it 
catalyzes new opportunities. We reiterate our OW ratings on AVGO, MRVL, and 
NVDA.  

• Jevons paradox, increasing model complexity, new technology innovation 
cycles, and the pursuit of Artificial General Intelligence (AGI)  should 
continue to drive long term compute demand. The DeepSeek technical 
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paper claims that with greater computational capability, a more advanced model could 
have been trained, indicating that scaling laws remain relevant (ie more compute silicon 
capability will drive better model performance). This implies that future enhanced silicon 
capabilities could lead to even better models. The recent efficiency gains demonstrated 
by DeepSeek will serve to shift  (pull forward) the adoption/scaling curve for inferencing 
to the left (ie faster adoption curve - see Figure 1) and create a faster unlock of  demand 
for more/higher performance  AI semiconductor solutions. As we are still in the early 
stages of this AI technology wave, it’s important to recognize that there is much we have 
yet to learn, with numerous undiscovered techniques still to be explored. We believe that 
this new development does not hinder innovation; rather, it propels it forward. We believe 
companies are continuing to pursue the long term aspiration of Artificial General 
Intelligence (AGI) and closing the gap will require innovations in model efficiency as 
well as silicon performance. 

• Lower cost of compute drives more compute silicon demand. We believe that AI 
efficiency gains, as demonstrated by DeepSeek, should spur greater demand and drive 
further innovation which should then catalyze more silicon consumption, as seen from 
past instances.  For example, in the semiconductor industry, x86 virtualization in the 
2000s was a significant breakthrough in computing efficiency, as it enabled multiple 
operating systems to run on a single physical machine. This advancement helped 
companies optimize their resource usage and improve the performance of their 
computing infrastructure.  Virtualization drove HIGHER demand for higher-value x86 
server CPU chips and requirements for more system memory.  Other examples include the 
migration from on-premise computing to cloud computing (drove higher demand for 
servers, networking, storage infrastructure) and the adoption of ARM-based 
architectures. Arm’s low power/efficient computing has unlocked high volume adoption 
in the mobile mkts, which then spread to other adjacent opportunities like IoT. For AI, 
recent efficiency gains demonstrated by DeepSeek will serve to shift  (pull forward) the 
adoption/scaling curve for inferencing to the left (ie faster adoption curve - see Figure 1) 
and create a faster unlock of demand for more/higher performance AI semiconductor 
solutions. 

• Innovation in LLMs is driving innovations in new AI model architectures.  Nvidia 
has brought the promise of large language models (LLMs) to the market with their 
accelerated compute architecture, and these LLMs are now spurring the development of 
new types of models, such as world foundational models (WFMs - targeting physical AI 
applications). The NVIDIA team has recently launched their Cosmos platform which 
include world foundation models (WFM) to accelerate the development of physical AI 
systems such as autonomous vehicle and robotics. We believe the cost of training and the 
amount of parameters required are significantly higher in video-based LLMs vs text-
based LLMs and more innovative algorithms could unlock more compute efficiency/
performance gains and drive even more complex multi-modal architectures. 

• Custom ASICs is another area for strong cost/performance differentiation. Beyond 
optimizations in the foundation models/software stack, we believe there remains a strong 
opportunity for differentiation and cost leadership through internally developed custom 
ASIC silicon programs versus off the shelf merchant GPU solutions. As the cloud/
hypersclers continue to build out larger training/inferencing cluster sizes, we believe that 
should continue to benefit custom ASICs suppliers (Broadcom and Marvell) given the 
cost/power performance advantages.

• DeepSeek claims and our initial thoughts. DeepSeek-R1-Zero and DeepSeek-R1 have 
demonstrated performance comparable to OpenAI’s o1-1217 across various reasoning 
tests, but with significantly reduced training and inference costs. The inference costs for 
DeepSeek-R1 are notably lower than those for OpenAI’s o1 model, with costs per million 
tokens at $0.55 for input and $2.19 for output, compared to OpenAI’s $15 and $60, 
respectively. According to the company, the training costs for the DeepSeek V3 model 
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were around $5.6 million. Despite the impressive cost efficiency of DeepSeek’s training 
and inference, several questions remain unanswered, including the complete training 
costs for R1 (such as the training costs of prior models) and the extent of reliance on larger 
open-source foundation models developed earlier (e.g., Meta’s open-source Llama 
models). We believe it is crucial to validate these costs before drawing conclusions, as the 
specifics of the training dataset, the “proprietary optimization” methodologies 
employed, and the overall development expenses for the model and framework have not 
yet been disclosed.

This document is being provided for the exclusive use of jacob.b.manoukian@jpmorgan.com & clients of J.P. Morgan.
{[{cHXdtoTfeLlZnCcm4AnXsQY2KKNn_w0i7Bu18fmTOOAHBTvhhVVXpwwbblJrDLWXD_EOsOeRTtg}]}



4

Harlan Sur AC

(1-415) 315-6700
harlan.sur@jpmorgan.com

North America Equity Research
28 January 2025 J P M O R G A N

Figure 1: Adoption/Scaling Curve For Inference Compute

Source: Nvidia Investor Presentation
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 Company-Specific Disclosures: Important disclosures, including price charts and credit opinion history tables, are available for compendium 
reports and all J.P. Morgan–covered companies, and certain non-covered companies, by visitinghttps://www.jpmm.com/research/disclosures , 
calling 1-800-477-0406, or e-mailing  research.disclosure.inquiries@jpmorgan.com with your request.
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Date Rating Price ($) Price Target 
($)

04-Mar-22 OW 57.86 71.5
26-May-22 NR 53.16  -- 
06-Feb-24 OW 124.31 155
08-Mar-24 OW 140.70 170
13-Jun-24 OW 149.55 200
06-Sep-24 OW 152.82 210
12-Dec-24 OW 183.20 250

Date Rating Price ($) Price Target 
($)

26-Aug-22 OW 55.09 85
28-Nov-22 OW 42.98 75
02-Dec-22 OW 45.40 72
03-Mar-23 OW 46.23 60
26-May-23 OW 49.47 70
08-Mar-24 OW 85.09 90
04-Dec-24 OW 95.91 130

Date Rating Price ($) Price Target 
($)

26-May-22 OW 16.98 28.5
08-Aug-22 OW 18.99 23
25-Aug-22 OW 17.22 22
23-Feb-23 OW 20.75 25
25-May-23 OW 30.54 50
24-Aug-23 OW 47.12 60
22-Nov-23 OW 49.94 65
22-Feb-24 OW 67.47 85
23-May-24 OW 94.95 115
29-Aug-24 OW 125.61 155
21-Nov-24 OW 145.89 170
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are not included in the table above. This information is current as of the end of the most recent calendar quarter.
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 Other Disclosures 
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Frankfurt with registered address at TaunusTurm, Taunustor 1, Frankfurt am Main, 60310, Germany. The material has been distributed in the 
EEA to persons regarded as professional investors (or equivalent) pursuant to Art. 4 para. 1 no. 10 and Annex II of MiFID II and its respective 
implementation in their home jurisdictions (“EEA professional investors”). This material must not be acted on or relied on by persons who are 
not EEA professional investors. Any investment or investment activity to which this material relates is only available to EEA relevant persons 
and will be engaged in only with EEA relevant persons. Hong Kong: J.P. Morgan Securities (Asia Pacific) Limited (CE number AAJ321) is 
regulated by the Hong Kong Monetary Authority and the Securities and Futures Commission in Hong Kong, and J.P. Morgan Broking (Hong 
Kong) Limited (CE number AAB027) is regulated by the Securities and Futures Commission in Hong Kong. JP Morgan Chase Bank, N.A., 
Hong Kong Branch (CE Number AAL996) is regulated by the Hong Kong Monetary Authority and the Securities and Futures Commission, is 
organized under the laws of the United States with limited liability. Where the distribution of this material is a regulated activity in Hong Kong, 
the material is distributed in Hong Kong by or through J.P. Morgan Securities (Asia Pacific) Limited and/or J.P. Morgan Broking (Hong Kong) 
Limited. India: J.P. Morgan India Private Limited (Corporate Identity Number - U67120MH1992FTC068724), having its registered office at 
J.P. Morgan Tower, Off. C.S.T. Road, Kalina, Santacruz - East, Mumbai – 400098, is registered with the Securities and Exchange Board of India 
(SEBI) as a ‘Research Analyst’ having registration number INH000001873. J.P. Morgan India Private Limited is also registered with SEBI as a 
member of the National Stock Exchange of India Limited and the Bombay Stock Exchange Limited (SEBI Registration Number – 
INZ000239730) and as a Merchant Banker (SEBI Registration Number - MB/INM000002970). Telephone: 91-22-6157 3000, Facsimile: 91-22-
6157 3990 and Website: http://www.jpmipl.com. JPMorgan Chase Bank, N.A. - Mumbai Branch is licensed by the Reserve Bank of India (RBI) 
(Licence No. 53/ Licence No. BY.4/94; SEBI - IN/CUS/014/ CDSL : IN-DP-CDSL-444-2008/ IN-DP-NSDL-285-2008/ INBI00000984/ 
INE231311239) as a Scheduled Commercial Bank in India, which is its primary license allowing it to carry on Banking business in India and 
other activities, which a Bank branch in India are permitted to undertake. For non-local research material, this material is not distributed in India 
by J.P. Morgan India Private Limited. Compliance Officer: Spurthi Gadamsetty; spurthi.gadamsetty@jpmchase.com; +912261573225. 
Grievance Officer: Ramprasadh K, jpmipl.research.feedback@jpmorgan.com; +912261573000. Registration granted by SEBI and certification 
from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors. Indonesia: PT J.P. Morgan 
Sekuritas Indonesia is a member of the Indonesia Stock Exchange and is registered and supervised by the Otoritas Jasa Keuangan (OJK). 
Korea: J.P. Morgan Securities (Far East) Limited, Seoul Branch, is a member of the Korea Exchange (KRX). JPMorgan Chase Bank, N.A., 
Seoul Branch, is licensed as a branch office of foreign bank (JPMorgan Chase Bank, N.A.) in Korea. Both entities are regulated by the Financial 
Services Commission (FSC) and the Financial Supervisory Service (FSS). For non-macro research material, the material is distributed in Korea 
by or through J.P. Morgan Securities (Far East) Limited, Seoul Branch. Japan: JPMorgan Securities Japan Co., Ltd. and JPMorgan Chase Bank, 
N.A., Tokyo Branch are regulated by the Financial Services Agency in Japan. Malaysia: This material is issued and distributed in Malaysia by 
JPMorgan Securities (Malaysia) Sdn Bhd (18146-X), which is a Participating Organization of Bursa Malaysia Berhad and holds a Capital 
Markets Services License issued by the Securities Commission in Malaysia. Mexico: J.P. Morgan Casa de Bolsa, S.A. de C.V. and J.P. Morgan 
Grupo Financiero are members of the Mexican Stock Exchange and are authorized to act as a broker dealer by the National Banking and 
Securities Exchange Commission. New Zealand: This material is issued and distributed by JPMSAL in New Zealand only to "wholesale 
clients" (as defined in the Financial Markets Conduct Act 2013). JPMSAL is registered as a Financial Service Provider under the Financial 
Service providers (Registration and Dispute Resolution) Act of 2008. Philippines: J.P. Morgan Securities Philippines Inc. is a Trading 
Participant of the Philippine Stock Exchange and a member of the Securities Clearing Corporation of the Philippines and the Securities Investor 
Protection Fund. It is regulated by the Securities and Exchange Commission. Singapore: This material is issued and distributed in Singapore by 
or through J.P. Morgan Securities Singapore Private Limited (JPMSS) [MDDI (P) 068/08/2024 and Co. Reg. No.: 199405335R], which is a 
member of the Singapore Exchange Securities Trading Limited, and/or JPMorgan Chase Bank, N.A., Singapore branch (JPMCB Singapore), 
both of which are regulated by the Monetary Authority of Singapore. This material is issued and distributed in Singapore only to accredited 
investors, expert investors and institutional investors, as defined in Section 4A of the Securities and Futures Act, Cap. 289 (SFA). This material 
is not intended to be issued or distributed to any retail investors or any other investors that do not fall into the classes of “accredited investors,” 
“expert investors” or “institutional investors,” as defined under Section 4A of the SFA. Recipients of this material in Singapore are to contact 
JPMSS or JPMCB Singapore in respect of any matters arising from, or in connection with, the material. South Africa: J.P. Morgan Equities 
South Africa Proprietary Limited and JPMorgan Chase Bank, N.A., Johannesburg Branch are members of the Johannesburg Securities 
Exchange and are regulated by the Financial Services Conduct Authority (FSCA). Taiwan: J.P. Morgan Securities (Taiwan) Limited is a 
participant of the Taiwan Stock Exchange (company-type) and regulated by the Taiwan Securities and Futures Bureau. Material relating to 
equity securities is issued and distributed in Taiwan by J.P. Morgan Securities (Taiwan) Limited, subject to the license scope and the applicable 
laws and the regulations in Taiwan. According to Paragraph 2, Article 7-1 of Operational Regulations Governing Securities Firms 
Recommending Trades in Securities to Customers (as amended or supplemented) and/or other applicable laws or regulations, please note that 
the recipient of this material is not permitted to engage in any activities in connection with the material that may give rise to conflicts of 
interests, unless otherwise disclosed in the “Important Disclosures” in this material. Thailand: This material is issued and distributed in 
Thailand by JPMorgan Securities (Thailand) Ltd., which is a member of the Stock Exchange of Thailand and is regulated by the Ministry of 
Finance and the Securities and Exchange Commission, and its registered address is 3rd Floor, 20 North Sathorn Road, Silom, Bangrak, Bangkok 
10500. UK: Unless specified to the contrary, research is distributed in the UK by J.P. Morgan Securities plc (“JPMS plc”) which is a member of 
the London Stock Exchange and is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the 
Prudential Regulation Authority. JPMS plc is registered in England & Wales No. 2711006, Registered Office 25 Bank Street, London, E14 5JP. 
This material is directed in the UK only to: (a) persons having professional experience in matters relating to investments falling within article 
19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) (Order) 2005 (“the FPO”); (b) persons outlined in article 49 of the 
FPO (high net worth companies, unincorporated associations or partnerships, the trustees of high value trusts, etc.); or (c) any persons to whom 
this communication may otherwise lawfully be made; all such persons being referred to as "UK relevant persons". This material must not be 
acted on or relied on by persons who are not UK relevant persons. Any investment or investment activity to which this material relates is only 
available to UK relevant persons and will be engaged in only with UK relevant persons. Research issued by JPMS plc has been prepared in 
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accordance with JPMS plc's policy for prevention and avoidance of conflicts of interest related to the production of Research which can be 
found at the following link: J.P. Morgan EMEA - Research Independence Policy . U.S.: J.P. Morgan Securities LLC (“JPMS”) is a member of 
the NYSE, FINRA, SIPC, and the NFA. JPMorgan Chase Bank, N.A. is a member of the FDIC. Material published by non-U.S. affiliates is 
distributed in the U.S. by JPMS who accepts responsibility for its content.

General: Additional information is available upon request. The information in this material has been obtained from sources believed to be 
reliable. While all reasonable care has been taken to ensure that the facts stated in this material are accurate and that the forecasts, opinions and 
expectations contained herein are fair and reasonable, JPMorgan Chase & Co. or its affiliates and/or subsidiaries (collectively J.P. Morgan) make 
no representations or warranties whatsoever to the completeness or accuracy of the material provided, except with respect to any disclosures 
relative to J.P. Morgan and the Research Analyst's involvement with the issuer that is the subject of the material. Accordingly, no reliance should 
be placed on the accuracy, fairness or completeness of the information contained in this material. There may be certain discrepancies with data 
and/or limited content in this material as a result of calculations, adjustments, translations to different languages, and/or local regulatory 
restrictions, as applicable. These discrepancies should not impact the overall investment analysis, views and/or recommendations of the subject 
company(ies) that may be discussed in the material. J.P. Morgan accepts no liability whatsoever for any loss arising from any use of this material 
or its contents, and neither J.P. Morgan nor any of its respective directors, officers or employees, shall be in any way responsible for the contents 
hereof, apart from the liabilities and responsibilities that may be imposed on them by the relevant regulatory authority in the jurisdiction in 
question, or the regulatory regime thereunder. Opinions, forecasts or projections contained in this material represent J.P. Morgan's current 
opinions or judgment as of the date of the material only and are therefore subject to change without notice. Periodic updates may be provided on 
companies/industries based on company-specific developments or announcements, market conditions or any other publicly available 
information. There can be no assurance that future results or events will be consistent with any such opinions, forecasts or projections, which 
represent only one possible outcome. Furthermore, such opinions, forecasts or projections are subject to certain risks, uncertainties and 
assumptions that have not been verified, and future actual results or events could differ materially. The value of, or income from, any 
investments referred to in this material may fluctuate and/or be affected by changes in exchange rates. All pricing is indicative as of the close of 
market for the securities discussed, unless otherwise stated. Past performance is not indicative of future results. Accordingly, investors may 
receive back less than originally invested. This material is not intended as an offer or solicitation for the purchase or sale of any financial 
instrument. The opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and are not 
intended as recommendations of particular securities, financial instruments or strategies to particular clients. This material may include views on 
structured securities, options, futures and other derivatives. These are complex instruments, may involve a high degree of risk and may be 
appropriate investments only for sophisticated investors who are capable of understanding and assuming the risks involved. The recipients of 
this material must make their own independent decisions regarding any securities or financial instruments mentioned herein and should seek 
advice from such independent financial, legal, tax or other adviser as they deem necessary. J.P. Morgan may trade as a principal on the basis of 
the Research Analysts’ views and research, and it may also engage in transactions for its own account or for its clients’ accounts in a manner 
inconsistent with the views taken in this material, and J.P. Morgan is under no obligation to ensure that such other communication is brought to 
the attention of any recipient of this material. Others within J.P. Morgan, including Strategists, Sales staff and other Research Analysts, may take 
views that are inconsistent with those taken in this material. Employees of J.P. Morgan not involved in the preparation of this material may have 
investments in the securities (or derivatives of such securities) mentioned in this material and may trade them in ways different from those 
discussed in this material. This material is not an advertisement for or marketing of any issuer, its products or services, or its securities in any 
jurisdiction.

Confidentiality and Security Notice: This transmission may contain information that is privileged, confidential, legally privileged, and/or 
exempt from disclosure under applicable law. If you are not the intended recipient, you are hereby notified that any disclosure, copying, 
distribution, or use of the information contained herein (including any reliance thereon) is STRICTLY PROHIBITED. Although this 
transmission and any attachments are believed to be free of any virus or other defect that might affect any computer system into which it is 
received and opened, it is the responsibility of the recipient to ensure that it is virus free and no responsibility is accepted by JPMorgan Chase & 
Co., its subsidiaries and affiliates, as applicable, for any loss or damage arising in any way from its use. If you received this transmission in 
error, please immediately contact the sender and destroy the material in its entirety, whether in electronic or hard copy format. This message is 
subject to electronic monitoring: https://www.jpmorgan.com/disclosures/email

MSCI: Certain information herein (“Information”) is reproduced by permission of MSCI Inc., its affiliates and information providers (“MSCI”) 
©2025. No reproduction or dissemination of the Information is permitted without an appropriate license. MSCI MAKES NO EXPRESS OR 
IMPLIED WARRANTIES (INCLUDING MERCHANTABILITY OR FITNESS) AS TO THE INFORMATION AND DISCLAIMS ALL 
LIABILITY TO THE EXTENT PERMITTED BY LAW. No Information constitutes investment advice, except for any applicable Information 
from MSCI ESG Research. Subject also to msci.com/disclaimer

 Sustainalytics: Certain information, data, analyses and opinions contained herein are reproduced by permission of Sustainalytics and: (1) 
includes the proprietary information of Sustainalytics; (2) may not be copied or redistributed except as specifically authorized; (3) do not 
constitute investment advice nor an endorsement of any product or project; (4) are provided solely for informational purposes; and (5) are not 
warranted to be complete, accurate or timely. Sustainalytics is not responsible for any trading decisions, damages or other losses related to it or 
its use. The use of the data is subject to conditions available at https://www.sustainalytics.com/legal-disclaimers . ©2025 Sustainalytics. All 
Rights Reserved. 
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