Artificial Intelligence: A Primer (December 2023)

Artificial Intelligence (AI) stands at the forefront of technological innovation, reshaping the landscape
of human-machine interactions and problem-solving capabilities. Al is a machine’s ability to perform
the cognitive functions we associate with human minds, such as perceiving, reasoning, learning,
interacting with an environment, problem solving, and even exercising creativity. At its simplest form,
artificial intelligence is a field, which combines computer science and robust datasets, to enable
problem-solving. The fundamental goal of Al is to enable computers to perform tasks that
traditionally required human intelligence, ranging from understanding natural language to making
complex decisions.

This article explores the significance and applications of Al, focusing on the impact of Al today and
where it is expected to be in the future. It then examines specific industries that are accelerated by the
advancements of Al This article further presents the top trends for 2024 as well as the leading players
in AT today.

Importance of Al

Al technology is important because it enables human capabilities - understanding, reasoning, planning,
communication and perception — to be undertaken by software increasingly effectively, efficiently and
at low cost. Al is important for its potential to transform how we live, work and play. The applications
of Al in today's technological landscape ate seen in the following:

e Efficiency and Automation: Al enables automation of routine and complex tasks, leading
to increased efficiency and productivity. Machines equipped with Al can perform repetitive
operations faster and more accurately than humans.

e Data Analysis and Insights: Al excels at processing and analyzing vast amounts of data,
extracting meaningful insights, and identifying patterns that might be challenging for humans
to discern. This capability is crucial for informed decision-making in various industries.

e Innovation and Problem-Solving: Al fosters innovation by providing novel solutions to
complex problems. It enables the development of new products, services, and processes that
can address challenges in areas such as healthcare, finance, and environmental sustainability.

e Advanced Healthcare: Al contributes to diagnostics, drug discovery, and personalized
treatment plans. Al technologies have the potential to improve patient outcomes, reduce
medical errors, and enhance overall healthcare delivery.

e Autonomous Systems: Al powers autonomous systems such as self-driving cars and drones.
These technologies have the potential to revolutionize transportation, making it safer, more
efficient, and environmentally friendly.
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e Natural Language Processing (NLP): NLP enables machines to understand and generate
human language, leading to advancements in virtual assistants, chatbots, and language
translation services, improving communication between humans and machines.

¢ Enhanced Human-Computer Interaction: Al improves the interaction between humans
and computers by enabling more intuitive interfaces, voice recognition, and gesture-based
controls, making technology more accessible and user-friendly.

e Scientific Research and Exploration: Al accelerates scientific research by analyzing data,
simulating experiments, and generating hypotheses. It contributes to advancements in fields
such as astronomy, physics, and materials science.

e Addressing Global Challenges: Al can contribute to addressing pressing global challenges,
including climate change, by optimizing resource usage, improving energy efficiency, and
supporting sustainable practices.

Al Today

Big technology companies are investing billions of dollars in the Al technology. Startups are raising
cash and trying to develop business models using Al at a rapid pace. Investors are assessing the extent
to which AI’s arrival will upend companies, industries and contemporary business practices and
placing bets accordingly. As a result, stocks are swinging in both directions. For instance, shares of
Nvidia, a dominant supplier of Al hardware and software, are surging, while shares of Chegg, an
education materials company have plummeted. Enthusiasm for the potential of Al is one reason big
tech companies are among this year’s strongest performers (see Q3 2023 QIU - Comparable Public
Company Market Price Returns as of September 30, 2023).

While AT is the main driver of emerging technologies like big data, robotics and IoT, there is an
ongoing debate about how commercial competition is shaping the development of Al systems, and
how quickly Al can be deployed ethically and safely. OpenAl released ChatGPT in November 2022
and since then has received a $13 billion investment by Microsoft and a valuation of nearly $90 billion.
However, OpenAl gained significant public attention during a weekend of “absolute chaos” during
the winter of 2023 in which both the CEO and Chairman of OpenAl were removed by the Board.
Following their dismissal, nearly 80% of the OpenAl staff threatened to resign, prompting the
reinstatement of the CEO and Chairman within a week. This tumultuous period also resulted in the
majority of the Board resigning from their positions. At the root of these theatrics are questions of
power: power over the resources needed to develop advanced Al systems and the power to decide
how to balance current harms against future risks and shape the future of Al technology.

The Future of Al

The field of Al has made significant progress and has become a pervasive and transformative force
across various domains. Al technologies are integrated into numerous applications and industries,
ranging from healthcare and finance to manufacturing, education, and entertainment. The state of Al
today reflects a rapidly evolving landscape marked by significant achievements and ongoing
advancements. The global AI market was valued at $136.55 billion in 2022 and is expected to reach
$1,811.75 billion by 2030, growing at a CAGR of 37.3% from 2023 to 2030.
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AI will continue to act as a technological innovator for the foreseeable future. Roughly 44 percent of
companies are looking to make serious investments in Al and integrate it into their businesses. And
of the 9,130 patents received by IBM inventors in 2023, 2,300 were Al-related. One of the reasons for
the growing role of Al is the tremendous opportunities for economic development that it presents.
The economic impact of Al will be driven by: (i) productivity gains from businesses automating
processes, including the use of robots and autonomous vehicles; (i) productivity gains from businesses
augmenting their existing labor force with Al technologies; and (iii) increased consumer demand
resulting from the availability of personalized and/or higher-quality Al-enhanced products
and services. In a report by PwC, it is estimated that Al technologies could increase global GDP by
$15.7 trillion, an increase of 14%, by 2030. Such opportunities include advances of $7 trillion in China,
$3.7 trillion in North America, $1.8 trillion in Northern Europe, $1.2 trillion for Africa and Oceania,
$0.9 trillion in Asia outside of China, $0.7 trillion in Southern Europe, and $0.5 trillion in Latin
America.

Applications of Artificial Intelligence Across Various Industries

Al is shaping the future of humanity across nearly every industry and is expected to become more
deeply integrated into various industries, enhancing efficiency, automating processes, and providing
valuable insights from data. The continuous research and innovation directed by tech giants are driving
the adoption of advanced technologies in various industries. The impact of Al in the automotive,
semiconductor, cloud computing, cybersecurity, and healthcare industries are summarized below:

Automotive

The integration of Al into the automotive industry has brought about transformative changes,
revolutionizing vehicle functionalities, safety, and the overall driving experience. Advanced driver
assistance systems (ADAS) use Al algorithms, computer vision, and sensor data to enable features like
lane-keeping, adaptive cruise control, and automatic emergency braking. Additionally, Al contributes
significantly to improving vehicle safety. Collision avoidance systems, pedestrian detection, and object
recognition technologies powered by Al help prevent accidents and reduce the severity of collisions.
Further, Al is used for predictive maintenance in vehicles, analyzing data from sensors to predict
potential mechanical issues which helps in scheduling timely maintenance, reducing downtime, and
enhancing the longevity of vehicles. As the automotive industry continues to embrace Al, the future
holds the promise of further advancements, including higher levels of autonomy, increased vehicle
connectivity, and continued improvements in safety, efficiency, and sustainability. The synergy
between Al and automotive technologies is shaping the next generation of smart and connected
vehicles

Semiconductors

The impact of Al on the semiconductor industry is profound, influencing various aspects of chip
design, manufacturing, and performance optimization. Al tools are increasingly utilized in the design
phase of semiconductor chips. Machine learning algorithms aid in optimizing chip architectures,
enhancing energy efficiency, and reducing time-to-market by automating certain aspects of the design
process. Also, Al is applied to semiconductor manufacturing processes to improve yield, reduce
defects, and enhance production efficiency. Predictive maintenance, quality control, and anomaly
detection are areas where machine learning algorithms contribute to optimizing the manufacturing
process. Lastly, Al aids in research and development within the semiconductor industry by facilitating
simulations, predicting material properties, and assisting in the discovery of new materials and
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processes. Semiconductors designed to execute Al workloads will represent a $53.4 billion revenue
opportunity for the semiconductor industry in 2023, an increase of 20.9% from 2022, according to
the latest forecast from Gartner, Inc. By 2027, Al chips revenue is expected to be more than double
the size of the market in 2023, reaching $119.4 billion.

Cloud Computing

Cloud computing that is at the heart of almost all things tech demonstrates where many of these
businesses find themselves. Microsoft recently reported 27% growth for its cloud business, down
from about 50% during the pandemic. Al can aid in resource optimization and efficiency. Google’s
DeepMind, for example, is using Al to help improve the efficiency of Google’s data centers. Al can
also assist in lowering the cost of cloud storage. Amazon’s Glacier storage service, for example, uses
Machine Learning to identify and remove duplicate data, which can reduce storage costs by up to 50%.
Al-powered data management tools can assist organizations in effectively managing and utilizing their
data. Data mining and predictive analytics, for example, are two key data management activities that
Al can improve. Intelligent automation is one of the most important ways Al is improving cloud
computing. Al can help speed up processes and improve efficiency by automating tasks that are
typically performed manually. Al, for example, can be used to automatically provision and configure
cloud resources, monitor and optimize cloud performance, and scale up and down cloud services as
needed.

Cybersecurity

Cybersecurity companies are also adopting cutting-edge Al techniques to automate the identification
of potential threats and real-time response to security incidents. Al-driven threat detection and
response stands at the forefront. Al algorithms have the capability to analyze vast amounts of data in
real time, sifting through it to identify patterns and anomalies that could signal a potential security
breach. Cybersecurity organizations increasingly rely on Al in conjunction with more traditional tools
such as antivirus protection, data-loss prevention, fraud detection, identity and access management,
intrusion detection, risk management and other core security areas. Al is uniquely suited to tasks such
as detecting actual attacks more accurately than humans, creating fewer false-positive results, and
prioritizing responses based on their real-world risks. Al can also be used in identifying and flagging
suspicious emails and messages often employed in phishing campaigns and simulating social
engineering attacks, which help security teams spot potential vulnerabilities before cybercriminals
exploit them. Further, Al techniques help in analyzing huge amounts of incident-related data rapidly,
so that security teams can swiftly take action to contain the threat.

Healthcare

Healthcare, one of the largest sectors of the U.S. economy, is among the many industries with
significant opportunities for the use of Al. From a data standpoint, the healthcare industry produces
and relies upon massive amounts of data from diverse sources. Al, including generative Al, is among
the technologies that have the potential to create safer, more efficacious drugs and to streamline
personalized care. Generative Al presents myriad opportunities in healthcare such as synthetic data
generation to aid in drug development and diagnostics where data collection would otherwise be
expensive or scarce. Some examples here include the development of a model to produce synthetic
abnormal brain MRIs to train diagnostic ML models, and the use of zero-shot generative Al to
produce novel antibody designs that are unlike those found in existing databases.
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Generative Al also can help in designs for novel drugs, repurposing of existing drugs to new
indications and analyzing patient-centric factors such as genetics and lifestyle to personalize treatment
plans. Further, it could be used to perform administrative tasks such as scheduling appointments and
drafting insurance approvals to free up time for physicians, aid healthcare professionals by
conveniently summarizing scientific literature, as well as improve patient engagement and education
by answering patient questions in a conversational manner. Healthcare is an industry to watch given
AD’s potential to transform complex biological data into meaningful insights, with potential
implications for drug development, medical technology, and digital healthcare.

Top Trends for 2024

Generative Al Infrastructure: With the influx of consumer generative Al programs like Google’s
Bard and OpenATI’s ChatGPT, the generative Al market is poised to explode, growing to $1.3 trillion
over the next 10 years from a market size of just $40 billion in 2022, according to Bloomberg
Intelligence. Growth could expand at a CAGR of 42%, driven by training infrastructure in the near-
term and gradually shifting to inference devices for large language models (LLMs), digital ads,
specialized software and services in the medium to long term, BI’s research finds. Moreover, rising
demand for generative Al products could add about $280 billion of new software revenue, driven by
specialized assistants, new infrastructure products, and copilots that accelerate coding.

Research: Advancements in Al research will continue with a focus on improving the capabilities and
efficiency of machine learning models, especially in areas like natural language processing, computer
vision, and reinforcement learning,.

Human-AI Collaboration: The trend of human-Al collaboration is expected to continue, with Al
systems working alongside humans to augment decision-making and productivity in various domains.

Predictive Infrastructure: Al in its many forms is about prediction. Predictive infrastructure
companies host the massive amounts of data needed for enterprise Al applications in a format that
facilitates all sorts of data pipelines. Databricks has distinguished itself from Snowflake, a notable
incumbent in the space, by being specifically designed for the needs of Al vs machine learning data
teams. Because data labeling, cleaning and other processes are so critical to model training, there are
now four companies that are expected to surge : Coactive, Scale, Snorkel and Surge. Two other new
entrants include MosaicML and Weights & Biase which specifically help Al practitioners train and
fine-tune models.

Workforce: Al is revolutionizing the U.S. labor market with advanced language capabilities and
automation to enhance work options. During the COVID pandemic, from 2019 to 2022, the labor
market saw 8.6 occupational shifts with most people leaving food services, in-person sales and office
support for other occupations, according to a new report by McKinsey Global Institute. The study
suggests that positions that declined and flourished during the pandemic will keep that trend moving
forward. The data expects an additional 12 million occupational shifts may be possible in the next
seven years. Health, STEM, transportation, warehousing, business and legal professionals are
projected to be growing under Al, while office support, customer service, sales, production work and
food services are the worst impacted by Al acceleration, based on the research. Jobs remaining strong
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with a slower growth trajectory are creatives, art management, property maintenance, education,
builders, community service, agriculture and mechanics.

The Top Players of Al

The ten companies listed below represent the largest by market cap in the Al space as of 2023.

1.
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Google (Alphabet): Google has been a major player in Al, particularly with its DeepMind
subsidiary and projects like TensorFlow. Google's Al technologies are used in various
products, including search algorithms, language translation, and image recognition.

Microsoft: Microsoft has been heavily invested in Al research and development. Azure Al
services, cognitive services, and tools like Azure Machine Learning have positioned Microsoft
as a leader in providing Al solutions to businesses.

IBM: IBM is known for its Al platform, Watson, which is applied in various industries,
including healthcare, finance, and retail. IBM Research continues to contribute to
advancements in Al and machine learning.

Amazon: Amazon Web Services (AWS) offers a range of Al services, including Amazon
SageMaker for machine learning. The company utilizes Al in its e-commerce platform,
logistics, and cloud computing services.

Facebook (Meta): Facebook has incorporated Al in content recommendation algorithms,
facial recognition, and virtual reality applications. Meta, the parent company, invests in Al
research for improving user experiences on its platforms.

NVIDIA: NVIDIA is a leader in Al hardware, particularly with its graphics processing units
(GPUs) that are widely used for accelerating deep learning tasks. The company plays a crucial
role in the development of Al infrastructure. Nvidia’s CEO recently predicted that Al will be
fairly competitive with humans within five years and sees an emergence in off-the-shelf Al
tools from chip design and software creation to drug discovery and radiology.

OpenAl: OpenAl is the Al powerhouse behind ChatGPT and DALL-E that emerged as a
leading tech company and research lab specializing in Al with a mission to ensure that Al is
“safe and beneficial” for humanity. OpenAl stands among the most well-funded machine-
learning startups globally, having secured more than 12 billion U.S. dollars in investments as

of 2023.

Tesla: Tesla, led by Elon Musk, is a pioneer in incorporating Al in the automotive industry.
The company's Autopilot feature and advancements in self-driving technology highlight its
commitment to Al innovation.

Baidu: As a leading Chinese technology company, Baidu is heavily invested in Al research. It

has worked on projects ranging from autonomous vehicles to natural language processing and
has made significant contributions to the Al ecosystem.
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10. Alibaba: Alibaba, a major player in e-commerce and cloud services in China, invests in Al for
various applications, including recommendation systems, customer service, and logistics
optimization.

Conclusion:

At its core, Al seeks to imbue machines with the ability to learn from experience, adapt to changing
scenarios, and autonomously improve performance over time. The field encompasses various
branches, including machine learning, natural language processing, computer vision, and robotics,
each contributing to different facets of intelligent system development. Al applications span a broad
spectrum, from virtual personal assistants and recommendation algorithms to advanced medical
diagnostics and autonomous vehicles. As technology evolves, the potential impact of Al on industries
such as healthcare, finance, manufacturing, and beyond is becoming increasingly evident.

However, the rise of Al also prompts ethical considerations, forcing thoughtful discussions on issues
like bias in algorithms, transparency, and the societal implications of automated decision-making. As
Al continues to advance, striking a balance between innovation and responsible development
becomes crucial in shaping a future where intelligent machines contribute positively to our lives.
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