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Abstract. With the rapid development of emerging technologies such as artificial
intelligence, autonomous driving, cloud computing and high-performance
computing etc., the global demand for graphics processing units (GPUs) and
related chips continues to rise significantly. NVIDIA, as the world's leading GPU
design company, has gradually transformed from a traditional gaming GPU
supplier to a comprehensive technology company covering a number of cutting-
edge technology fields by relying on its technical advantages in graphics
processing, high-performance computing and Al chips. The article makes a
detailed study of NVIDIA's asset-liability ratio, operating profit margin and
market share in the three fiscal years 2021 to 2023. Finally, the paper puts
forward optimization suggestions, which mainly focus on four aspects: core
business strengthening, technological eco-innovation, supply chain resilience
improvement and global regional layout, aiming to help NVIDIA identify
potential financial risks, optimize capital structure, reduce cost pressure, and
achieve sustainable growth in the fierce market competition.
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1 Introduction

With the rapid development of artificial intelligence, cloud computing, autonomous
control and other technologies, graphics processors are in an important position to drive
technological innovation and digital transformation, especially in the application of
artificial intelligence hardware. As the world's leading manufacturer of graphics
processors, Nvidia operates in the semiconductor industry, which is critical to the global
economy and technology sector. Not only does NVIDIA dominate the traditional game
graphics processing space, but it has also had a lot of success in several emerging areas
such as data centers and artificial intelligence. With continuous technological
innovation and market expansion, the company quickly became a leader in the global
semiconductor industry, but as the company continues to expand and compete fiercely,
NVIDIA will also encounter many challenges, especially in terms of investment, debt
management and cash flow.

Although Nvidia has grown strongly in recent years, it has also had some problems,
such as a single-product profit model, huge research and development spending, and a
lack of working capital [1]. Therefore, this study assesses Nvidia's financial position by
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analyzing annual financial statements and makes recommendations for optimization to
support the company's future financial decisions. The purpose of this research is to help
Nvidia identify potential financial risks, optimize its financial structure, and achieve
sustained success in the face of intense market competition.

2 Company Introduction

NVIDIA was founded in 1993 and is based in Santa Clara, California, by Jen-Hsun
Huang, Chris Malakovsky, and Curtis Prim. Originally focused on the research and
development of graphics processors, the company has become a global leader in fields
such as artificial intelligence, high-performance computing, gaming and autonomous
driving. Nvidia is one of the world's most valuable chip companies with a trillion-dollar
market capitalization by 2023 [2]. It is not only the dominant player in the global gam-
ing GPU market but also provides computing power for large models such as ChatGPT.
Its DRIVE platform provides chips and full-stack software to automobile manufactur-
ers. Through continuous efforts, NVIDIA has transformed from a gaming graphics card
giant to a core provider of Al computing infrastructure, which is strongly competitive
in the future market.

3 Financial Analysis

3.1  Asset-liability Ratio

Nvidia posted a record $1.668 billion in revenue in fiscal 2021, largely on the back of
explosive growth in its Gaming and Data Center businesses. Strong profitability and
cash flow enabled the Company to rely on internal funds to support expansion, with
low external financing needs and a moderate level of indebtedness. In this stage, the
company is in a high-speed growth stage with abundant internal capital accumulation,
and the management is more inclined to use its own capital and profit to reinvest, thus
maintaining a low leverage ratio, which reflects the robustness of the financial strategy.

With Al and data center demand surging, NVIDIA significantly increased invest-
ment in fiscal 2022, focusing on hardware facilities, research and development centers,
and new technology platforms such as A100 series Gpus and Al cloud services solu-
tions. At the same time, the company has achieved strategic cooperation with Cloud
service giants such as AWS and Google Cloud to accelerate global business deploy-
ment. While total assets grew 53% to 44,187, liabilities grew slightly less than assets
(47.7%), resulting in a slight decrease in the asset-liability ratio to 39.8% from 41.3%
[3]. The expansion strategy at this stage took into account both growth and financial
soundness into account. The company did not rely too much on debt financing but op-
timized its capital structure to support long-term development [4].

In fiscal 2023, Nvidia faces multiple challenges including global supply chain vola-
tility, export controls and macroeconomic uncertainty. The company optimized inven-
tory management and made adjustments to certain assets to address these challenges,
ultimately reducing total assets to 41,182. At the same time, in order to ensure stable
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cash flow and support the development of new technologies (such as the blackwell ar-
chitecture Al chip), the company has increased debt financing, so that its debt level is
constantly increasing [5]. This led to an increase in the debt-to-asset ratio from 39.8 per
cent in 1990 to 46.3 per cent. Although increased leverage, it not only enhances the
company's resilience in complex environments but also provides financial security for
future strategic adjustments.

3.2 Operating Margin

In 2021, NVIDIA's operating margin showed a steady upward trend, growing from
27.18% in Q1 to 35.34% in Q4 [6]. This growth was primarily driven by strong global
demand for gaming graphics cards, data centers, and artificial intelligence computing.
During the pandemic, demand for telecommuting and online entertainment increased,
and sales of gaming Gpus increased. In addition, the boom in the cryptocurrency market
has indirectly driven the demand for high-end Gpus [7]. On the product side, NVIDIA
has high pricing power with the leading performance of ampere-architecture Gpus. At
the same time, with the expansion of revenue scale, fixed costs are further shared, and
supply chain optimization improves the overall operational efficiency. Continued R&D
spending on Al chips and autonomous driving technology underpins technological ad-
vantages, enabling the company to maintain high profit margins in high-growth mar-
kets.

In 2022, Nvidia's operating margin declined from 37.31% in the first quarter to
20.79% in the fourth quarter, mainly due to the impact of lower market demand, supply
chain challenges, and increased strategic investments. The gaming graphics market en-
tered a period of adjustment after it exploded in 2021, with the collapse of the crypto-
currency market resulting in excess GPU inventory and slowing growth in the data cen-
ter business. At the same time, tight global semiconductor supply chains have pushed
up raw material and logistics costs, while inflationary pressures and a strong dollar have
further squeezed margins. Nvidia has significantly increased spending on research and
development and marketing to capture future growth points such as artificial intelli-
gence and autonomous driving, which has impacted margins in the short term. While
the company's fundamentals remain solid, a combination of the external economic en-
vironment and internal strategic adjustments resulted in margin adjustments in 2022.

Nvidia saw a strong rebound in its operating margin in 2023, jumping from 15.66%
in Q1 to 45.94% in Q4, an all-time high. The core driver of this growth is the explosive
demand for generative Al and large language models. The popularity of ChatGPT has
led global tech giants to compete to deploy Al computing power, and NVIDIA's H100
data center GPU has become a scarce resource in the market. The shortage of supplies
has led to a significant increase in product pricing and gross margins. In addition, the
easing of supply chain issues (such as increased advanced packaging capacity at
TSMC's CoWoS) has reduced production costs, while the optimization of business mix
(lower proportion of low-margin gaming business and higher proportion of high-mar-
gin Al chips) has further enhanced profitability. With the release of the new generation
of B100 chips and the commercialization of Al software ecosystem (such as Al Enter-
prise), NVIDIA has further consolidated its leading position in the computing power
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market, and the combination of scale effects and technological advantages has driven
profit margins past historic peaks.
3.3  Market Share

In recent years, NVIDIA has continued to strengthen its dominance in the global GPU
market, forming a two-wheel strategic pattern of data center and consumer market. In
the data center sector, NVIDIA will ship 3.76 million units and gain 98% market share
in 2023 with its A100, H100 and other GPU products optimized for Al, further extend-
ing its lead from 2021, as ChatGPT unleacks the transformative Al revolution and the
demand for large model training booms [8]. The consolidation of this market position
is not only due to the breakthrough improvement of Hopper architecture in computing
power density and energy efficiency ratio, but also due to the technical barriers built by
CUDA ecosystem, which makes global cloud service providers deeply dependent on
Al infrastructure deployment. In the consumer market, NVIDIA continues to lead tech-
nological innovation through the RTX series. Relying on differentiated technologies
such as real-time tracking and DLSS 3.5, NVIDIA will gain 84% share of the gaming
GPU market in 2023, and the OEM channel will reach 90% penetration [9]. The secret
to its success lies in accurately grasping the demand for high-end games in the post-
pandemic era, continuously widening the technological generation gap with AMD
through RTX 40/50 series iterations and expanding the service ecosystem with the help
of GeForce NOW cloud gaming platform. Although AMD Instinct and Intel Gaudi se-
ries try to make a breakthrough, NVIDIA has built a three-dimensional moat covering
hardware architecture, software ecology, production and supply by relying on TSMC's
advanced manufacturing capacity guarantee, 10-year accumulation of developer com-
munity advantages, and advanced layout of Al computing paradigm. It will continue to
dominate the evolution direction of the global GPU industry in the foreseeable future
[10].

4 Advice

In order to maintain a high level of profitability amid rapid expansion, the company
will promote the implementation of the strategy in four dimensions: strengthening core
business, technological and ecological innovation, upgrading supply chain resilience
and deepening global layout:

At the core business level, this study suggests focusing on the main channel of data
center and Al infrastructure, accelerating the research and development of the next gen-
eration of high-end chips (such as GPU/DPU iterative products), shortening the product
market cycle to seize the demand dividend of Al generation. It is necessary to build a
complete ecological chain from hardware to cloud services and optimize the R&D pro-
cess through modular design to reduce development costs and improve the efficiency
of technology iteration.

In terms of technological innovation and ecological construction, this study suggests
adhering to the trinity strategy of "hardware + software + platform": on the basis of
consolidating GPU performance advantages, expand software subscription services
such as NVIDIA Al Enterprise and Omniverse, promote the standardization of Al tool
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chain, and lower the threshold for developers. At the same time, it is necessary to ex-
plore cross-border integration, output generative Al capabilities to intelligent vehicle
driving, medical image analysis, industrial robots and other fields, and create bench-
mark cases with industry leaders through technology licensing to create diversified
growth engines.

In terms of operational and risk control systems, this study suggests a dynamic sup-
ply chain resilience model to hedge geopolitical risks by decentralizing wafer fab co-
operation and signing long-term capacity agreements. It introduced Al-driven demand
forecasting and digital twin technology to optimize inventory turnover and improve
production yield, ensuring a stable gross margin above 65%. At the same time, it is
necessary to strictly control the proportion of R&D expenses (20%-25%) and increase
the net profit margin by 2-3 percentage points through the portfolio of high value-added
products.

The global expansion focuses on the structural balance aspect, this study recom-
mends the research to implement a localized compliance strategy in markets outside
North America (especially China, Southeast Asia, and Europe) and meet the emerging
needs with customized products and edge computing solutions, while setting up re-
gional technology empowerment centers, working with partners to incubate vertical in-
dustry applications, The goal is to increase the revenue share of non-North American
markets to more than 45% within three years and systematically reduce the risk of mar-
ket concentration

5 Conclusion

Based on NVIDIA's 2021 to 2023 financial results, this study makes a comprehensive
analysis of the changes in the company's asset-liability ratio, operating profit margin
and market share, and puts forward optimization suggestions from multiple perspec-
tives such as financial strategy, technology ecology, supply chain management and
global layout. Overall, NVIDIA has achieved rapid growth and phased improvement in
profit levels by virtue of its leading technology and market advantages in data center,
artificial intelligence and gaming GPU fields; At the same time, by adjusting the asset
structure and strategic investment, it has enhanced its ability to resist risks in the face
of external fluctuations. In the future, the Company should further accelerate the pace
of research and development of high-end chips and platform services, integrate internal
and external resources, reduce costs and optimize capital structure, so as to achieve
sustainable development in the fierce competition. However, there are still limitations
in this study, such as the timeliness of data, the failure to quantify the impact of external
macro environment and the lack of dynamic analysis of competitors.
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