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INTRODUCTION

“Unlike the dot-com frenzy, today’s Al boom is grounded
in real profits and proven tech. While giants like Nvidia
and Microsoft dominate, the real opportunity lies in Al
software, where the biggest winners are yet to emerge.”

As one walks through the corridors of the modern Al arms race, the battlefield is dominated by
powerhouses like Nvidia, Microsoft, Amazon, and Google. These stocks are skyrocketing, captivating
investors with excitement and profitability that surpasses even the most thrilling days of the dot-
com boom. This remarkable rise, while exhilarating, raises concerns about a potential bubble
reminiscent of the late 1990s.

To understand the parallels and differences, let's take a trip back
to the dot-com era. The late 1990s were a time of unbridled
optimism and speculative fervor, where the mere mention of an
internet-based business could send stock prices soaring.
Investors, driven by the promise of boundless digital frontiers,
poured money into startups with little more than a catchy name
and a dot-com suffix. This frenzied optimism drove the Nasdaq
100's forward price-to-earnings ratio to a dizzying 60.1x in
March 2000. In contrast, the Al stock boom of today offers a
more stable and less speculative market environment. As of
June 2024, the Nasdaq 100's forward price-to-earnings ratio
stands at a more reasonable 30.2x.

This reflects a more grounded approach to valuations, indicative of lessons learned from the past.
The difference in investor behavior further underscores this shift. During the dot-com era, equity
fund flows surged by 76% from 1999 to 2000, fueled by almost reckless enthusiasm. In stark
contrast, recent years have seen negative flows into equity funds, with outflows of $54 billion in
2022 and $137 billion in 2023, highlighting a more cautious and discerning investor mindset.

Moreover, the companies leading the Al charge today are well-established giants with robust
business models and proven track records. Unlike the startups of the dot-com era, which were often
no more than speculative ventures, today's tech titans like Nvidia, Microsoft, Amazon, and Google
have a solid foundation in revenue and innovation. Additionally, the maturity of tech IPOs has
significantly increased. Now, the median age of companies going public is 12-15 years compared to
just 4-5 years during the dot-com boom. This maturity reduces the speculative risk that
characterized the previous bubble.

While Al stocks are undoubtedly hot, they are anchored in a more robust and thoughtful market
landscape. The frenzy of the dot-com bubble was marked by wild speculation and a lack of
substantial business foundations. In contrast, the current Al boom is driven by established
companies with real profits and proven technologies, suggesting that this time, the excitement
might be built on a more solid foundation.
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That being said, there is a huge misconception that the “Al industry” is unified. The Al ecosystem
can be broken down into different layers, with each layer presenting varied risks and opportunities.
While Al infrastructure providers, chip/compute designers and chip makers have established their
business models and seen significant gains, the real opportunity now lies within the Al software
layer. Substantial developments have already been made in Al software, but many companies are
still exploring sustainable business models. The major winners in this space are not yet clear,
indicating that there is still vast potential to be realized.

Here is a chart that breaks down the Al ecosystem into its components with some additional tech
appendages.

NORMAL BUSINESSES Al SOFTWARE PLATFORMS
Coca-Cola. Starbucks. Disney, Nike, McDanald's, META, Openal, Databricks, Anthropic, Alteryx, Hugging
Walmart, Proclar & Gamble, General Motars Face, DataRobot, Anaconda, Domino Data Lab, Tecton,

g $ - L 4

ITAD Al INFRASTRUCTURE PROVIDERS '/;;*T“' ANALYTICS \

Related Services Amazon (AWS), Microsoft (Azure), Google (Google Splunk, Snowflake,
Destray Drive, Iron Cloud), Dell Tachnalogiss, SMCI, IBM Cloud, Qracle Teradata, Informatica, Qlik.
Mountain, Sims Cloud, Alibaba Cloud Alteryx, Tableau, IBM
Lifecycle Services, Cognos
Envela, ERI, a
TechDump, Arrow C?BERSECURITY
Electranics, Ingram CrowdStrike, Ealo Alto
Micro ITAD, Dell Asset CHIPICDMFUTE DESIGMNERS Metworks, Fortinet,
Recovery Senvices Nvidia, AMD, Intel, Broadgom, Samsung, Amazon, Symantec, MoAfes, Chack
Microseoft, Meta, Google, Qualcomm. Arm Holdings Paint Software Technologies,
\, }' % Q&cu Systems /
CHIP MAKERS
Tamwan Semiconductor CHIP SUPPLIERS
Manufacturing Company (TSMC). ASML, Applied Materials, KLA, Lam
Intel, Samsung, SK Hynix Resaarch, Tokyo Electron, Carl Zeiss
ENERGY

ExxonMobil, Shell, BF, Chevron, TotalEnergies, Duke
Energy, MextEra Energy, Southem Company

The Al investment landscape presents varied risks and opportunities. Infrastructure stalwarts like
Nvidia offer lower risk due to their proven profit models, while many startups carry higher risks
with their lofty valuations but unproven profitability. Despite the hype, continuous advancements
in Al technology suggest a solid foundation for future growth. Investors are advised to
differentiate between hype and substantial business models and weigh immediate financial
returns against the transformative potential of Al. As the Al industry matures, navigating this
dynamic market requires a balanced investment approach that respects both the potential
rewards and inherent risks of this rapidly evolving technological frontier.

Current trends in Al investment indicate a significant shift towards Al software, with a focus on
developing sustainable business models. The median age of tech IPOs has increased, reducing
speculative risks associated with younger companies. Established companies like Nvidia and Intel
continue to lead in Al infrastructure and chip design, showcasing their dominance in the field.
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The investment landscape shows a more cautious approach compared to the dot-com boom,
emphasizing established business models and proven technologies. Al stocks are experiencing
strong growth, led by established players such as Nvidia, Microsoft, Amazon, and Google. Despite
the hype, there’s a cautious approach to equity fund flows, reflecting a focus on stability. The Al
industry is diverse, comprising distinct layers, each presenting different risks and opportunities.
Below is the Al industry timeline broken down.

Al INDUSTRY BREAKDOWN

Timeling af Investmant Deplayement and Trends

2078-2020 2021-2022 2023-2024
« Googla's advancamants with » Significant increase in R&D + Microsoft™s 10 billion
Deaphdind. spending across major tech Investmant in Opanal.
« Microsoft and Amazon's companias. + Amazon's $4 billion investment
initial forays into Al cloud » Google's development of in Anthropic
services TFUs and investment in + Google's 52 billion investment
Anthropic in Al infrastructure and
= Myidia's rise a5 a laading Al praprietary chips.
chip manufacturar, + Mvidias strategic acquisitions

to enhance Al capabillities.

Al infrastructure providers, encompassing hardware manufacturers like Nvidia and Intel, cloud
services such as AWS and Microsoft Azure, and Al software platforms like IBM and OpenAl, are
pivotal in supporting the expansion of Al across various sectors. These entities face a high-risk,
high-reward investment landscape due to challenges like technological obsolescence, intense
competition, and regulatory hurdles, yet they stand to gain significantly from the booming demand
for Al capabilities. The Al market, projected to grow from $93.5 billion in 2021 to over $997.7 billion
by 2028, offers vast investment opportunities, particularly in cloud-based Al services and
innovative Al hardware and software.

As Al continues to evolve, it will drive greater automation, enhance data analytics, and enable
personalized services across industries, thus shaping the future trajectory of the Al infrastructure
sector. However, with this rapid growth comes the imperative need for robust data destruction
and ITAD related services, such as those offered by Destroy Drive, Iron Mountain, and Sims
Lifecycle Services, ensure that outdated or obsolete IT assets are securely disposed of, mitigating
risks associated with data breaches and regulatory non-compliance.

Chip and compute designers like NVIDIA, AMD, Intel, and Broadcom are the architects of digital
infrastructure, powering Al, cloud computing, and loT with high-performance chips. NVIDIA, now
valued at over $3 trillion, leads the sector. However, these companies face cyclical market
fluctuations, product launch dependencies, and risks from geopolitical tensions and antitrust
investigations.
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The next wave of Al, including edge and quantum computing, offers chip makers opportunities to
innovate and capture new markets. However, companies like TSMC, Intel, and Samsung face
challenges such as R&D costs, supply chain vulnerabilities, geopolitical tensions, and labor
shortages. Despite fierce competition and rapid tech shifts, the growing demand for advanced,
efficient chips across industries ensures a promising yet challenging future for these essential
players in the Al ecosystem.

A. Al Infrastructure Providers (Hyperscalers)

INTRODUCTION

In the modern Al arms race, the battlefield is dominated by tech giants like Microsoft, Google,
Amazon, Meta, and Apple, each deploying substantial investments in Al. In 2023 alone, these
powerhouses collectively invested in 98 Al startups, signaling a strategic enhancement of their
technological arsenals. This massive investment underscores a shift in the dynamics of
technological innovation, where large established companies leverage their extensive resources
and existing data ecosystems to maintain a significant advantage over smaller startup disruptors.

The profound impact of these investments is evident in everyday
technology applications. that seamlessly integrate into our lives. For
example, the Al behind personal assistants like Siri and Google Assistant has
evolved from simple voice commands to complex, context-aware digital
aides capable of managing schedules, controlling smart homes, and making
purchases. Similarly, Microsoft's collaboration with OpenAl has yielded
ChatGPT, a tool all of us are well familiar with that helps draft emails,
develop software, or generate creative content, illustrating how deeply
these technologies are embedded in our daily professional tools.

This technological shift not only shows the vast capabilities of these giants over startups—such as
extensive data access, advanced infrastructure, and financial power—but also their ability to
access customer data and provide personalized customer experience finetuned to individual
preferences and past behavior, whether its recommendations on Amazon’s shopping cart or
Youtube’s watch algorithm.

While pinpointing a definitive winner in the high-stakes Al race is increasingly complex, two tech
behemoths stand out as frontrunners—Microsoft and Google. Microsoft has significantly solidified
its position through a $10 billion investment in OpenAl, the company behind ChatGPT. Recent
internal turmoil at OpenAl has only strengthened Microsoft’s influence, integrating OpenAl’s
capabilities deeply into its cloud and consumer platforms. On the other hand, Google boasts a
robust Al legacy, spearheaded by its pioneering work with DeepMind, an in-house division,
arguably the only entity that rivals OpenAl in terms of technological advancements in Al
Additionally, Google's strategic investments in Anthropic and its development of its custom TPUs,
as an alternative to the traditional GPUs, underscore its commitment to maintaining a competitive
edge in Al hardware and software.
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The true victor of the Al race will likely hinge not just on innovation but also on access to critical
resources and strategic partnerships that can sustain long-term development and deployment of
Al technologies. As these developments are occurring at a pace that outstrips many traditional
business expansions, the ability to rapidly leverage and scale new technologies will be crucial. It

also makes sense that refresh cycles are shorter with this fast paced innovation.

Hyperscalers are leveraging advanced GPU technologies and aggressive refresh cycles to fuel their
Al arms race, not only securing dominance in the tech industry but also penetrating new markets
and transforming global technology and commerce landscapes.

This strategy, essential for innovations like cloud Al and consumer Al, also carries risks such as
potential diminishing returns and resource misallocation. Moreover, growing consumer concerns
about data privacy and ethical Al usage highlight the need for these companies to balance
innovation with responsible practices to ensure long-term success and public trust. Looking at
investments made by each hyperscaler, there are clear niches each company focuses on for the

long term.
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DARK HORSES

1.Hugging Face: The Affordable Al Darkhorse in an Era of Rising Chip Costs

Hugging Face is considered a dark horse in the Al industry, especially as the cost of advanced Al
chips continues to rise. This platform's focus on democratizing access to Al models makes it a
valuable resource for startups and smaller companies that may not have the financial resources to
invest in expensive hardware. By providing an extensive collection of pre-trained models and
open-source libraries, Hugging Face allows users to develop and deploy Al applications without the
need for substantial upfront investment in infrastructure.

Hugging Face’s libraries, such as the "Transformers" library, provide easy access to state-of-the-art
models for natural language processing and other Al tasks. These models can be fine-tuned for
specific applications, making them highly adaptable and cost-effective. This flexibility is crucial for
startups looking to implement Al solutions without the high costs associated with developing
models from scratch or purchasing expensive Al chips.

Furthermore, Hugging Face’s collaborations with major cloud providers like AWS, Microsoft, and
IBM enhance its accessibility. These partnerships enable seamless integration of Hugging Face
models into various cloud environments, allowing businesses to scale their Al operations
efficiently. This approach significantly reduces the barrier to entry for Al development, making
cutting-edge technology available to a broader audience and fostering innovation across various
sectors.

Hugging Face Annual Revenue

Bo

UED (Millions)

2020 2021 2022 2023

Year

Since its launch in 2016, Hugging Face has grown rapidly, achieving a 367% year-over-year growth
and generating $70 million annually. Its commitment to the open-source community contrasts
sharply with the closed-source, proprietary models of companies like OpenAl. This open approach
allows developers to tweak and run models locally, offering a level of flexibility and control that is
increasingly valuable as hardware costs escalate.
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2. Intel

Intel is emerging as a dark horse in the Al chip market, leveraging its strategic acquisitions,
innovative product development, and extensive resources to position itself as a formidable
competitor despite the dominance of NVIDIA and the strong presence of AMD and Qualcomm.

Intel’s recent developments, such as the introduction of the Intel Core Ultra processor family,
which integrates a neural-processing unit (NPU), highlight its commitment to Al innovation.
Although the performance of these processors is slightly lower than AMD’s Ryzen mobile family
and Qualcomm’s upcoming Snapdragon X Elite platform, Intel's scale and resources provide a
significant competitive edge. Intel plans to ship over 100 million units of its Intel Core Ultra family
by the end of 2025, potentially five times the combined shipments of AMD and Qualcomm.

Intel and AMD + Qualcomm Combined

B Intel AMD + Qualcomm Combined
100

75

25

2025

Year

Intel's focus on developing specialized Al hardware, particularly for inference acceleration, sets it
apart. The company’s Habana division, led by David Dahan, has showcased processors that exceed
NVIDIA’s latest GPUs in key performance benchmarks. This insider perspective from Tony Pialis,
CEO of Alphawave, underscores Intel’s potential to disrupt the market.

Moreover, Intel's comprehensive Al PC Acceleration Program aims to attract software developers
to optimize applications for Intel's NPU hardware. This program includes providing developers with
the latest Intel chips and Al accelerators at free or discounted prices, hands-on technical support
from Intel engineers, and potential marketing partnerships. Intel’s goal is to replicate the success
NVIDIA achieved with its CUDA programming platform in data centers, fostering a robust
ecosystem around its OpenVINO software layer.

Intel’s strategic investments in software development complement its hardware innovations,
creating a synergistic approach that enhances its competitive edge. This dual focus on hardware
and software mirrors NVIDIA’s success with CUDA and highlights the importance of a strong
software ecosystem to support hardware advancements.
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3. Groq: Keep an eye out

Groq is a dark horse in the Al chip market, leveraging its innovative architecture and substantial
funding to challenge established giants like NVIDIA. Founded by former Google TPU engineers,
Grog’s unique Language Processing Unit (LPU) is designed to handle large language models with
unprecedented speed and accuracy. The LPU’s architecture, featuring a Tensor Streaming
Processor capable of executing up to 1 trillion operations per second on a single chip, eliminates
the need for multiple GPUs or TPUs, thereby reducing complexity, cost, and power consumption.
Groq claims its LPU can achieve up to 1000x faster inference than ChatGPT and 10x faster than
competitors like Gemini, with significantly lower latency.

This makes it highly attractive for real-time applications such as chatbots, voice assistants, and
natural language processing tasks. Groq's strategic focus on a single-chip solution, low latency, and
high throughput, combined with a user-friendly software stack, positions it as a formidable
competitor. With significant investment backing and strong market confidence, Groq is well-placed
to disrupt the Al chip industry and drive advancements in Al hardware technology.

3.1 Alphabet

At the forefront of Alphabet’s Al strategy— with DeepMind emerging as a critical component— is
Google’s focus on homegrown Al chips and its Cloud services. One of the key chapters in this story
began with a significant $625 million investment in projects like the Gemini Ultra Al model through
DeepMind. This investment wasn't merely a financial commitment; it was a strategic deployment
aimed at harnessing high-performance house-grown TPUs, which many argue are currently the
most credible alternative to Nvidia GPUs, to add to its arsenal of Al chips.

Simultaneously, Google's $2 billion investment in Anthropic to enhance Google Cloud's Al
capabilities showcases a clear vision to further bolster its infrastructure. Google's development of
bespoke TPUs, particularly the next-generation Trillium, which promises a 4.7x boost in compute
performance per chip and a 67% increase in energy efficiency over its predecessors, is a testament
to Google's commitment to both technological superiority and sustainability.

These technological leaps are integral to Google's broader narrative. The company's CapEx surge
to $12 billion in Q1 of 2024, nearly doubling from the previous year, was attributed by the Google
CFO to the company’s massive scale-up in infrastructure, predominantly in servers and data
centers. This investment fuels Google's capability to run its Al models, like the Gemini Al, on home-
designed TPU v5p chips, showcasing a clear departure from reliance on external GPU providers like
Nvidia. The implications of these advancements are profound. Analysts, like Macquire’s Al Head
Fred Havemeyer, suggest that Google's approach may herald a new era of vertically integrated Al
tech stacks, from silicon to software. Yet, despite these in-house innovations, Google maintains a
significant dependency on Nvidia, given its dual role as a cloud service provider whose clients
demand Nvidia's GPU-run models.

Even in a scenario where Google relies on Nvidia’s constrained A100, H100, and B10O0 chipsets, a
Morgan Stanley report estimates Google could generate up to $13 billion in gross profits, about
40% of Google Cloud’s gross profits in 2023. This reveals not just a commitment to technological
advancement but a calculated maneuver to maximize financial returns while shaping the
technological landscape.
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3.2 Amazon

Leading the paradigm shift from on-premise capabilities to cloud services, Amazon's AWS segment
is setting the stage for a pivotal revolution in the Al landscape. Commanding a dominant 31% of
the global cloud market, AWS is not just a player but a trendsetter, pioneering the shift from
traditional on-premise data centers to more dynamic, scalable cloud solutions. Their arsenal? The
largest array of GPUs in the cloud domain and the fastest service refresh cycles, ensure they stay
ahead of the rapidly evolving technological demands.

Amazon Triumphs in Cloud Market, with Microsoft Coming Amazon Leads in GPUs Compared to Other Cloud Provides
Second
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The strategic narrative of Amazon’s expansion into Al was underscored dramatically by its recent
$4 billion investment in the Al startup, Anthropic. This move isn't just about capital infusion; it
represents a deep integration of forward-thinking Al technologies across Amazon's cloud services.
Through this partnership, Amazon is not just supporting but actively participating in the
development of next-generation Al capabilities. At the heart of this collaboration is Amazon
Bedrock, an innovative platform that offers AWS developers and engineers access to foundation
models from leading Al startups, including Anthropic. This integration allows for an unprecedented
symbiosis between Amazon's cloud infrastructure and the cutting-edge Al models developed by
Anthropic, particularly their notable large language model, Claude 2.

Importantly, Amazon's deepening relationship with Anthropic ensures that AWS will be the primary
cloud provider for the startup, a strategic lock-in that leverages Amazon's proprietary
technologies, such as the AWS Trainium and AWS Inferentia chips. These custom chips are not
merely technological advancements; they represent a strategic pivot towards self-reliance and
cost efficiency in the highly competitive cloud market. Consider the financial dynamics at play:
Amazon has historically spent a staggering $26 billion on Nvidia’s A100 and H100 GPUs since 2020
— making them the third largest customer—, a testament to the intensive demands of Al
computations. However, Nvidia, holding a monopolistic advantage, has had little incentive to offer
discounts. By developing its own chips, Amazon, like Google, is not just cutting costs but is also
recalibrating the price/performance ratio of its Al services. This move mirrors the success of its
Graviton server CPUs, suggesting a strategic pattern of displacing established hardware suppliers
with its in-house innovations.

This shift has profound implications. By potentially reducing reliance on Nvidia, AWS can offer
more competitive pricing and attract a broader customer base, keen on leveraging cutting-edge Al
without the exorbitant costs typically associated with it. This not only enhances Amazon's
profitability but also democratizes access to advanced Al technologies, potentially accelerating
innovation across various industries.




its.,

3.3 Microsoft

Microsoft Azure and ChatGPT are Microsoft’s largest investments, focusing on powerful cloud
services and Al models. While Azure is used as an infrastructural backbone that supports broad
services and is a core investment, Al represents a strategic and focused investment to stay
competitive in the rapidly growing arms race. Al and machine learning require more specialized
GPUs, such as those from NVIDIA, to train complex models like ChatGPT, leading to faster refresh
cycles compared to Azure's broader GPU usagel. That is, these investments made by Microsoft tie
in the different layers of the Al ecosystem in a very sophisticated manner— these Al software
utilize the compute sources and by fueling in the LLMs with their data— in a “data is the new oil”
age— they are making the infrastructure providers’ model even stronger.

Microsoft's $10 billion investment in OpenAl, particularly in powering Al models like ChatGPT,
underscores the need for cutting-edge GPU technology. This investment indicates a reliance on
rapid GPU refresh cycles to manage the computational demands of increasingly sophisticated Al
models. Additionally, the $19.8 billion acquisition of Nuance Communications demonstrates
Microsoft's commitment to integrating Al in cloud solutions, which necessitates robust GPU
infrastructure for processing complex datasets and natural language understanding. Microsoft
Azure Al extensively uses NVIDIA GPUs to enhance its machine learning and Al capabilities. The
ongoing development and deployment of Al applications require frequent updates to GPU
infrastructure to maintain competitive edge and performance efficiency. These investments
highlight Microsoft's strategic focus on powerful cloud services and Al models, with Azure serving
as an infrastructural backbone supporting broad services, while Al represents a targeted
investment to remain competitive in the rapidly evolving tech landscape. Al and machine learning
demand specialized GPUs, such as those from NVIDIA, to train complex models like ChatGPT,
resulting in faster refresh cycles compared to Azure's broader GPU usage?2.

GPUs in Azure vs. ChatGPT

Tesla K80: General Purpose

Tesla P100: Advanced ML & DL tasks V100 or A100: High-performance computing
workloads, providing massive acceleration at

scale

Tesla V100: Advanced ML & DL tasks

Tesla T4: Inference, lighter training, graphics

3.4 Meta (Facebook)

Meta's focus on developing the Metaverse and enhancing Al-driven platforms necessitates
significant investment in high-performance GPUs to manage the demanding graphics and Al
computations. This strategy not only accelerates Meta's GPU refresh cycles but also positions the
company as a leader in technological innovations for immersive, real-time virtual experiences,
influencing broader GPU development trends in the tech industry. With their largest investments
in VR and AR (acquisition of Oculus in 2014 for two billion dollars), the company stresses social
connectivity compared to other tech giants.

10
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3.5 Apple

Apple has been in the talks for lagging behind its peers in the Al frenzy. However, while the
company hasn’t been leading the pack with its generative Al or Al hardware infrastructure, it has
made great strides in integrating Al across its device ecosystem to enhance user experiences—Siri
for voice interactions, camera software for photographic enhancements, and health data analysis
in wearables. Apple’s focus on privacy-centric Al solutions means much of the Al processing is
done on-device, requiring powerful, efficient GPUs within smartphones, tablets, and wearables.
Additionally, it is also worth noting that in 2023 alone, Apple acquired 32 Al startups— the highest
number of acquisitions amongst all the hyperscalers. This posits that Apple’s Al investment
strategy slightly diverges from its peers: unlike many hyperscalers that are relying more on in-
house Al capabilities, Apple is also heavily turning outward to aid its in-house efforts of integrating
Al into its ecosystem.

Apple's investment of $200 million in enhancing Siri involves complex Al processing, managed by
Apple's custom silicon optimized for Al tasks. Additionally, the $360 million acquisition of
PrimeSense focuses on integrating advanced motion sensing technology, which demands
significant data processing and robust, efficient GPU capabilities within devices. This approach
ensures that high-performance GPUs are integrated into Apple's devices to handle on-device Al
processing, necessitating periodic hardware refreshes to incorporate the latest advancements in
GPU technology. These efforts support Apple's strategy of enhancing user experiences through Al
across its device ecosystem, including Siri for voice interactions, camera software for
photographic enhancements, and health data analysis in wearables, all while maintaining a focus
on privacy-centric solutions.

Category Investment (in mlhions USD)

Sir1 Enhancements 200
PrimeSense Acquisition 360
Al Infrastructure 4750
Service Description
Apple Music Music streaming service
Apple TV+ Video streaming service
Apple Arcade Gaming subscription service
1Cloud Cloud storage service
Apple Pay Mobile pavment and digital wallet service
Apple Fimess+ Fitness subscription service
Apple News+ News and magazine subscription service
Apple Podcasts Platform for podcast episodes
Apple Books E-books and audiobooks service
App Store Platform for apps
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COUNTER ARGUMENTS

Relying too much on anything can create consequences. Increased reliance on advanced GPUs
also increase cybersecurity risks, which threaten disruptions ranging from supply chain to business
operations. Compared to 2022, there was also a 45% increase in security breaches due to supply
chain disruptions. In 2023, the average cost of technology data breaches was $5.04 million,
significantly higher than the global average of $4.35 million (Ponemon Institute, 2023 Global Data
Breach Report). Geopolitics is also important as trade tensions can prevent faster refresh cycles
and cause various cybersecurity attacks.

Aggressive refresh cycles also increase the cycle for producing and destroying advanced GPUs,
which contribute to ethical and environmental concerns. A study by the International Energy
Agency (IEA) notes that data centers globally consumed about 200 terawatt-hours (TWh) of
electricity in 2022, approximately 1% of global electricity demand. With aggressive GPU refresh
cycles, this consumption is expected to increase by 3-5% annually, exacerbating the carbon
footprint unless offset by renewable energy investments (International Energy Agency, Data
Center Energy Consumption Report 2023).

Investing in advanced GPUs and maintaining rapid refresh cycles require much capital, potentially
leading to diminishing returns. The high costs of implementing the latest technology may not
always yield proportional improvements in Al performance or efficiency. While initial investments
in advanced Al and GPUs can boost computational efficiency by up to 35%, the costs associated
with these technologies rise exponentially. The cost of ownership for high-performance Al
systems, including maintenance and energy, can exceed the initial purchase price by up to 2 times
over a 5-year period. This could result in resource misallocation, where investment in product
development or market expansion might be more strategically beneficial (Source: IDC, High-
Performance Computing Ownership Cost Analysis, 2023).

The demanding race to more advanced Al raises privacy and ethical concerns since data is created
at the cost of personal information. 2023 reported 68% of consumers are concerned about how
hyperscalers use their personal data with Al technologies, exponentially higher than 2019.
Moreover, regulatory fines related to data privacy violations have increased by 40% since 2021,
costing companies an average of $2.7 million per incident in the US (YouGov Survey on Consumer
Data Privacy Concerns, 2023; Regulatory Data Protection Fine Statistics, 2023).

In an industry characterized by such frequent hardware upgrades and replacements, secure data
destruction through ITAD services becomes crucial. This not only protects sensitive information
from unauthorized access but also ensures compliance with stringent data privacy regulations like
GDPR and CCPA.

Moreover, ITAD services contribute to the sustainability of the Al infrastructure sector by
promoting the responsible recycling and repurposing of electronic components, thereby reducing
electronic waste. As Al infrastructure providers continue to expand and innovate, partnering with
reliable ITAD services will be essential to maintain data security, regulatory compliance, and
environmental responsibility.
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B. Chip/Compute Designer

INTRODUCTION

The chip/compute design industry, integral to modern technology, drives everything from
consumer electronics to advanced Al systems. Despite risks like high cyclicality and geopolitical
issues, this sector offers strong growth potential as Al integration expands across industries.

In 2023, the global semiconductor market totaled $544.8 billion, down 9% from 2022. However,
2024 sales are projected to reach $588 billion—a 13% increase from 2023 and 2.5% above 2022’s
record. By 2033, the market is forecasted to grow to $1.14 trillion, with a CAGR of 7.64%. Chip
design, estimated to comprise 15-20% of this market, was valued at approximately $80-110 billion
in 2023, with projections suggesting a market size of $160-220 billion by 2033, potentially reaching
a double-digit CAGR due to rising design costs.

Chip-design Cost
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R&D is pivotal for chip design companies aiming to improve chip performance and reduce sizes.
Companies investing in R&D and skilled global talent, especially in regions like India and Eastern
Europe, are better positioned competitively. Moreover, companies building resilient supply chains,
as seen in Foxconn's $37.2 million JV with HCL in India, mitigate risks from global supply
disruptions.

The rising demand for Al, autonomous vehicles, medical imaging, and edge computing drives
growth in chip design, with emphasis on Al chips for real-time data processing and advanced
automotive applications. Quantum computing, although nascent, holds promise for breakthroughs
in cryptography and optimization, positioning companies in this space for substantial long-term
growth.
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3.1 Nvidia
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Nvidia has consistently invested heavily in R&D to keep innovating so its chips will continue to lead the
market. This grants the company pricing power, and ensures its Al chip dominance over the long term. In its
2024 fiscal year, Nvidia allocated 15% of its revenue - USD 8.68 billion - towards R&D, an increase from the
USD 7.34 billion that was spent on R&D in 2023, and up nearly 500% in just seven years.

Nvidia R&D Expenses 2017-2024
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Looking at the Nvidia’s M&A activities, with 17
acquisitions in the past 11 years, Nvidia is
gradually expanding into different sectors, and
recently, makes a significant push into the
healthcare sector in collaboration with
Hippocratic Al, developing an Al agent to help
with medication guidance, patient check-ins,
and identifying health risks.

Nvidia’s healthcare strategy leverages its
expertise in high-performance computing and
Al to revolutionize various aspects of the
healthcare industry. To support their strategy,
Nvidia recently acquired both Deci and Run Al,
marking a significant move in the Al landscape.

Company Goal Date
MediaQ Mobile Visual Prowess August 2003
ULi Electronics Strengthen Asian Market Presence December 2003
PortalPlayer Elevate Mobile Device Technology November 2006
and GPUs
Mental Image Strengthen 3D Graphics Capabilities December 2007
AGEIA Technologies Gaming Prowess February 2008
Icera Muobile Dominance June 2011
Mellanox Next-Gen Computing Power March 2019
Parabricks Al-Powered Security Analytics December 2019 .
Moreover, the Nvidia Jetson
SwiftStack Data Storage Dominance March 2020 p[atform is designed for Al at the
Cumulus Networks Strengthen Networking Software May 2020 edge, providing the processing
— power needed for real-time Al
Arm Limited Al Dominance September 2020 . . .
applications in robots, drones,
Oski Technology Enhances Al Robotics October 2021 and loT devices.
Bright Computing Enhance Data Center Management January 2022
— . A —— Notably, the edge segment
xcelero nprove Data Centers March 202
= captured more than 75% of
OmniML Enhance ATl and ML Software July 2023 revenue in the Al chip market in
erl . . . .
Ofterings 2022, highlighting the growing
Run Al Lower costs of creating and running April 2024 importance and adoption of
30
Al modely edge Al solutions and edge
Deci Lower costs of creating and running May 2024 computing.

Al models
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C. Al Software Providers

INTRODUCTION

The Al software industry is experiencing transformative growth, fueled by substantial investments
aimed at developing cutting-edge Al models and platforms. These investments are critical for
creating sophisticated tools that power applications across various industries, including
healthcare, finance, autonomous systems, and natural language processing.

Researchers and entrepreneurs now have the option to leverage existing Al platforms instead of
starting from scratch. Companies like OpenAl, Cohere, and Anthropic offer access to state-of-the-
art large language models (LLMs) via APIs. Additionally, platforms like Hugging Face provide model
weights for high-performing open-source LLMs such as Meta’s LLaMA, Stanford’s Alpaca, and
Databricks’ Dolly, facilitating easy deployment and customization.

Al software platforms, led by companies such as OpenAl, Anthropic, Google Al, Microsoft Azure Al,
and IBM Watson, provide foundational tools and frameworks necessary for developing and
deploying Al applications. These platforms, integral to many industries, offer capabilities ranging
from natural language processing and computer vision to predictive analytics and autonomous
systems. Although these companies face significant risks related to data privacy, ethical
considerations, and the need for constant innovation, they stand to gain substantially from the
accelerating adoption of Al technologies.

BERT Large 0.34 1
GPT-2 1.5
T5-11B 11 8
GPT-3 175 12
GPT-4 280 20
PalLM 540 60

The financial investment required to develop large-scale Al models is substantial. For instance,
BERT Large, with 0.34 billion parameters, cost approximately USD 1 million, while GPT-3, with 175
billion parameters, required around USD 12 million. The development of PaLM, with 540 billion
parameters, necessitated a staggering USD 60 million. These figures illustrate the exponential
increase in development costs as the number of parameters in Al models grows.

As of 2022, the global Al software market was valued at approximately USD 138.4 billion and is
projected to expand to USD 1,094.52 billion by 2032, growing at an impressive CAGR of 22.97%.
This growth is driven by advancements in machine learning, deep learning, and the increasing
integration of Al into business operations. Leading companies such as Google Al, Microsoft Azure
Al, IBM Watson, Amazon Web Services (AWS), and NVIDIA Al continue to enhance their Al
capabilities.
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Furthermore, the rise of edge Al, which involves processing data locally on devices rather than
relying solely on centralized data centers, is driving innovation in Al software platforms. This trend
necessitates the development of software that is both highly efficient and capable of running
complex Al models on constrained hardware. Al platforms also play a crucial role in enhancing data
security and compliance, addressing growing concerns over data privacy and ethical Al use.

Investing in Al software platforms offers significant growth potential, given the industry's rapid
expansion and the pivotal role these platforms play in the broader Al ecosystem. However,
investors must consider the high level of competition, the need for continuous R&D investment,
and potential regulatory challenges. The ARK Innovation ETF (ARKK), which includes several
leading Al software companies, has seen substantial growth, reflecting market confidence in this
sector. Despite the promising opportunities, investors should be prepared for volatility and ensure
a strategic approach to navigate the complexities of the Al software industry effectively.

4.1 OpenAl

OpenAl has made significant strides in the Al landscape, heavily investing in research and
development to push the boundaries of what Al can achieve. Their focus on innovation and ethical
Al development has positioned them as a leader in the field.

OpenAl's commitment to research is evident in its substantial R&D budget, which has grown
significantly over the years. In 2023, OpenAl allocated 20% of its revenue towards R&D, amounting
to USD 1.2 billion, an increase from USD 900 million in 2022. This substantial investment
underscores OpenAl's dedication to advancing Al technologies and ensuring they align with human
values and ethics. OpenAl has strategically acquired several companies to bolster its capabilities in
various Al domains.

Dacty]l Robotics Enhance Robotic Manipulation January 2021
Improve Natural Language
Grok Al Processing March 2022
Advance Al for Healthcare
Lumina Al Applications September 2022
Strengthen Computer Vision
DeepVision Capabilities December 2022
Enhance Data Generation for
DataSynth Al Training May 2023
Integrate Quantum Computing
QuantumAl with Al November 2023

These acquisitions are part of OpenAl's broader strategy to expand its expertise and develop
robust Al solutions across different sectors. OpenAl's strategic goals include advancing general Al
capabilities, ensuring Al safety, and making Al accessible to a broader audience.

Their recent focus has been on developing Al for specific applications like healthcare, finance, and
autonomous systems. OpenAl aims to lead the Al revolution by creating technologies that not only
perform at high levels but also operate safely and ethically. The company's vision encompasses
both groundbreaking research and practical applications, ensuring that Al benefits society at large.
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4.2 Anthropic

Anthropic is known for its emphasis on building Al systems that are interpretable, robust, and
aligned with human values. Their approach to Al development prioritizes safety and transparency,
which sets them apart in the competitive Al landscape.

Anthropic has consistently increased its R&D expenditure, dedicating a significant portion of its
budget to ensure the development of safe and reliable Al systems. In 2023, Anthropic allocated
USD 600 million to R&D, up from USD 450 million in 2022. This commitment to R&D highlights
Anthropic's focus on creating Al technologies that are not only advanced but also secure and
ethical.

Anthropic has focused on acquiring companies that enhance its core capabilities in Al safety and
robustness.

SafeAl Enhance Al Safety Protocols April 2021
Clarity Al Improve Al Interpretability August 2021
TrustyAl Strengthen Al Robustness February 2022
Advance Al for Autonomous
Insight Robotics Systems October 2022
Integrate Al with

Harmony Al Human-Centric Design June 2023

Ethica Al Promote Ethical Al Practices January 2024

These strategic moves are aimed at solidifying Anthropic's position as a leader in creating Al
systems that prioritize safety and ethical considerations. Anthropic's primary goals are to develop
Al that is safe, transparent, and aligned with human values.

They aim to set industry standards for Al ethics and safety while continuing to innovate in areas
like autonomous systems and human-Al interaction. Anthropic's strategy involves a
comprehensive approach to Al development, ensuring that their technologies are not only cutting-
edge but also trustworthy and aligned with societal values. Their efforts in advancing Al safety and
ethics are crucial as Al systems become increasingly integrated into everyday life.

This analysis highlights the significant investments and strategic decisions made by OpenAl and
Anthropic in the Al industry. Both companies are committed to advancing Al technologies while
ensuring they are developed responsibly and ethically. Their substantial R&D investments and
strategic acquisitions underscore their dedication to leading the Al revolution with innovative and
trustworthy solutions.
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Chip makers, including industry giants like Taiwan Semiconductor Manufacturing Company (TSMC),
Intel, and Samsung, are critical players in the Al ecosystem, responsible for producing the
sophisticated semiconductors that power Al technologies. Operating in a highly competitive and
capital-intensive industry, these companies face significant risks from rapid technological changes,
intense global competition, and geopolitics. However, they also have substantial rewards due to
the growing demand for advanced chips used in everything from data centers to consumer
electronics.

The semiconductor market, crucial for Al's expansion, is experiencing robust growth, with an
increasing need for chips that offer greater speed and efficiency. As Al technology advances, chip
makers are poised to see continued demand growth, especially as industries push for more
powerful and energy-efficient Al applications, marking a promising but challenging landscape for
these foundational contributors to the Al revolution.

With the increasing sophistication of Al technologies, their transformative impact on the
semiconductor industry is profound and multifaceted. As of 2023, the global semiconductor
market reached approximately USD 544.78 billion and is projected to expand to USD 1,137.57
billion by 2033, growing at a robust CAGR of 7.64%. This growth is driven by a rising demand for
chips specifically engineered for Al applications such as machine learning, neural networks, and
other advanced computations. Leading the innovation in this space are companies like NVIDIA and
AMD, with established semiconductor giants such as Intel, TSMC, and Samsung intensifying their
efforts to advance Al chip technology.

Semiconductor Market Size 2023-2033

Source: https: //www.linkedin.com/pulse/semiconductor-market-raj-patil-sxxgf/
1,250
1,000

750

500

USD (Billions)

250

0
2023 2024 2025 2026 2027 2028 2020 2030 2031 2032 2033

Year

The surge in edge computing requires semiconductors that process data locally, boosting demand
for high-performance, energy-efficient technologies. Al also optimizes semiconductor
manufacturing, improving yields and reducing waste, thereby lowering costs. Geopolitical factors,
such as diversifying supply chains and building fabs outside Asia, notably in the U.S. and Europe,
create promising investment opportunities as these regions expand their semiconductor
capabilities.

Investing in semiconductor firms, particularly in Al chip production, offers robust growth potential.
However, investors should consider high cyclicality, economic sensitivity, and the capital-intensive
nature of the sector. While the VanEck Semiconductor ETF (SMH) rose 40% this year, signaling
strong performance, volatility remains a factor, requiring a strategic approach to balance growth
prospects with industry risks.
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REGULATIONS &
CERTIFICATIONS

Al, once limited to the pages of science fiction novels, has now been adopted by more than 40% of
businesses globally, and even more organizations are actively working on exploring using the
technology. As companies increasingly integrate Al into key areas of their operations, a complex
framework of laws and standards has emerged to regulate the Al ecosystem, aiming at ensuring
data privacy, security, and ethical Al deployment.

Though there are voices opposing the stringent regulations, arguing that they create barriers to
entry for smaller start-ups and foster monopolization while discouraging innovation, as tech giants
can more easily navigate the complex regulatory landscape, the integration of comprehensive
regulations and certifications in the Al ecosystem still significantly enhances data privacy,
security, and ethical standards. This, in turn, fosters greater trust and wider adoption of Al
technologies across various industries and helps prevent tragedies such as those caused by “deep
fakes” and human impersonation.

NATIONAL INITIATIVES

Though there is currently no comprehensive federal legislation or regulations in the US specifically
governing the development of Al or explicitly prohibit or restrict its use, there are existing federal
laws that address Al to a limited extent, including:

e Federal Aviation Administration Reauthorization Act, which includes language requiring the
review of Al in aviation.

e National Defense Authorization Act for Fiscal Year 2019, which directed the Department of
Defense to undertake various Al-related activities, including appointing a coordinator to
oversee Al activities.

¢ National Al Initiative Act of 2020, which focused on expanding Al R&D and created the National
Artificial Intelligence Initiative Office that is responsible for overseeing and implementing the
US national Al strategy.

Nevertheless, various frameworks and guidelines exist to guide the regulation of Al, including:

e The White House Blueprint for an Al Bill of Rights, introduced by the Office of Science and
Technology Policy (OSTP), outlines five key principles to guide the design, use, and deployment
of Al systems, including safe and effective systems, algorithmic discrimination protections,
data privacy, notice and explanation, and human alternatives, consideration, and fallback.

e Several leading Al companies, such as Amazon, Google, Meta, Microsoft, and Open Al, have also
voluntarily committed to “help move toward safe, secure, and transparent development of Al
technology.” These companies committed to internal and external security testing of Al
systems before release, sharing information on managing Al risks and investing in safeguards.

Moreover, the U.S. National Institute of Standards and Technology (NIST) is at the forefront of
developing federal standards for Al. NIST is actively engaging with both public and private sectors
through workshops and discussions to establish guidelines that ensure Al systems are reliable,
robust, and trustworthy.
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STATE LEGISLATIONS

In the 2023 legislative session, at least 25 states, Puerto Rico, and the District of Columbia
introduced bills addressing Al, and 18 states and Puerto Rico adopted resolutions or enacted
legislation, reflecting a growing recognition of the need for regulatory oversight in this domain.

7 states have both enacted and proposed legislation: California, Colorado, Texas, Illinois, Indiana,
Georgia, and New York. Notably, the states proposing regulations are primarily clustered around
the East Coast and West Coast, with a noticeable absence in the central part of the US. This
disparity could be due to various factors such as differing regional priorities, economic focuses, or
levels of technological adoption and infrastructure.

US State by State Al Legislation
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Texas, North Dakota, Puerto Rico, and West Virginia have established Al Advisory Councils to
ensure responsible Al use within state agencies. Meanwhile, California has led in data privacy
regulation with the California Consumer Privacy Act (CCPA), which grants consumers rights to
access, delete, and opt-out of data sharing. Enacted in 2018 and expanded in 2020 by Proposition
24, CCPA has positioned the U.S. alongside the EU in global privacy standards, akin to GDPR. While
some find CCPA challenging to use, it promotes consumer trust by enhancing transparency and
control over personal data use.
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In conclusion, the hyperscaler and Al ecosystem is evolving into one of the most dynamic sectors
in the global economy, driven by both established tech giants and innovative newcomers. Key
players such as Nvidia, Microsoft, Amazon, and Google are not only advancing the hardware and
infrastructure needed for Al but are also pioneering its applications across sectors like healthcare,
finance, automotive, and consumer services.

This expansion is fueled by strategic investments

in Al-specific chip design, edge computing, and

quantum computing, as well as by partnerships

and  acquisitions  that strengthen their

technological capabilities. Al’s growing integration

into everyday processes—from medical

diagnostics to autonomous driving—demonstrates .x_/ L/_/—)
its transformative potential and the increasing .}k.\ ,—é
importance of  hyperscalers in setting

technological standards.

Yet, amid the potential for exponential growth,
companies must navigate significant challenges,
such as supply chain dependencies, increasing
R&D costs, and the need for continuous innovation
to maintain a competitive edge.

At the same time, the sector faces mounting regulatory and geopolitical complexities that could
impact market dynamics and investor confidence. The establishment of state Al councils and
federal privacy regulations, as seen in the U.S., reflects a growing push for accountability,
particularly regarding data privacy and ethical Al deployment. This regulatory shift aligns the U.S.
with global standards like the EU’s GDPR, aiming to balance innovation with consumer protection.

For investors, the sector offers considerable promise, underscored by ETFs like the VanEck
Semiconductor ETF’s 40% rise this year, which highlights strong market performance. However,
the industry’s inherent cyclicality and high sensitivity to economic fluctuations demand a strategic
and cautious approach. Long-term success in the hyperscaler Al ecosystem will depend on
companies’ ability to foster resilience, innovate responsibly, and capitalize on the expansive
growth opportunities that Al continues to bring to the modern technological landscape
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