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Al: THE OPPORTUNITY
IS ANYTHING BUT
“ARTIFICIAL”



Is Artificial Intelligence the next big thing?

A trip down memory lane...
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Or is Al just another fad?

The past few years has seen the market become over exuberant about certain technologies.

New technol?gy can get hyped up before Disruptive Technologies
actual adoption occurs e ——
Hype Cycle VS @® Adoption Curve 2015
“My guess for when we will have full
4 autonomy is approximately three
Peak of years.”
Inflated Expectations — Elon Musk

plople
“Bitcoin reminds me of gold.”
-Paul Tudor Jones
Plateau of
Productivity 2022

“Metaverse isn't a thing a company
builds. It's the next chapter of the
internet overall.”

— Mark Zuckerberg

I
2023

“[AlIl will change the way people work,
learn, travel, get health care, and

communicate.”
Innov-: Early Early Late Laggards — Bill Gates

ators 'Adopters: Majority Majority

Innovation
Tri r

Trough of Disillusionment

Source: Gartner, “What’s newin the 2022 Gartner hype cycle for emerging technologies”
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Al - more than just a fad, it’s reality.

Artificial intelligence (Al is disrupting the way we do things — in a good way. The Generative Al
market is expected to grow from $40 Billion in 2022 to $1.3 Trillion in 20321

The race to 1 million

Months it took companies to reach 1 million online users?

IChatGPT
I:st;grar;
Spotify
Facebook 10 months
Twitter
Airbnb 2.5years
Netflix 3.5years
Al today
Customer Software Product Content
Service Engineering Enhancement Generation
Wendy’s uses Al in the 929%o of U.S. developers Spotify developed an Al Buzzfeed us leveraging
drive-through to handle are already using Al DJ to create customized Al to generate content,
customer questions coding tools.* playlists for users and such as personality
and orders.3 provide commentary.> quizzes and articles.®

1 Bloomberg, “Generative Al to become a $1.3T market by 2032, research finds”, 6/1/23 2 Source: Source: Statista, with data from company announcements via Business Insider/Linked|n, as of January 24, 2023. Airbnb

measuredas one million nights booked, Instagram measured as one million downloads 3 Wendys.com, “Al and Beyond”, 6/2/23 4 Github, “Survey reveals Al's impact on the developer experience, 6/13/23 5 TechCrunch, “Spotify
launches “DJ”, a new feature offering personalized music with Al-powered commentary, 2/22/2 3 6 CBS, “BuzzFeed to use OpenAl technology to create content”, 1/26/23
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It’s been a long time coming...

1950 1997 2022

Turing Test: Computer scientist Deep Blue: IBM’s chess- ChatGPT + Dall-E2: These
Alan Turing, introduced the playing computer, Deep Blue, two deep-learning models
“Turing test”, which measures a defeats chess world capture the world’s attention,
machine’s capability to mimic champion Garry Kasparov.3 with GPT seeing one million
human conversation.! users in just five days.>

The history of Al is longer than you may think!

1959 2011

Unimate: General Motors Siri: Apple acquired Siri, the
develops Unimate, the first developer of a virtual assistant
industrial robot, which is app. Siri is integrated into the
leveraged on assembly lines.? iPhone 4S the following year.*

1 ThinkAutomation, “The History of the Turing Test” 2 Automate.org, “The First Industrial Robot” 3 History.com, “This day in history” 4 TechCrunch, “Confirmed:
Apple Buys Virtual Personal Assistant Siri”, 4/28/10 5 Reuters, “ChatGPT sets record for fastest growing user-base”, 2/2/23
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Pop quiz: which image is real?

iShares by BlackRock 6



Generative Al: an overview

Generative Al describes algorithms that can be used to create new content, including audio, code,
images, text, simulations and videos.*

Companies are spending big to redesign
their tech
Large Language Models (LLM) require many resources
to be built, look at Chat GPT for example:
36+ different

generative Al tools
.................................. 175 billion inputs across image, music,
video, text, etc. are

Data inputs needed for Chat GPT

. l . .
Estimated annual cost to power Chat GPTH............... $250 million already in the
GPUs required to build Chat GPT2.........cccooceoocevcee. 20-30 thousand GPUs market
Rough estimate of cost to build Chat GPT................. $200 million

* McKinsey, 1/19/23 1 Yahoo Finance, “ChatGPT cost a fortune to make with OpenAl’s losses growing to $540M last year, report says”, 5/5/23 2 FastCompany, “How OpenAl
may keep enterprises from building their own Al models”, 5/10/23 3 Goldman Sachs, “Generative Al: Hype, or Truly Transformative”, 7/5/23
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Generative Al: Why now?

1 More data available New, user-friendly Faster & smarter GPUs
Between 2018 and 2020, interfaces Today’s Al models require
more data was created than Text-based interactions 600,000x more processing
all prior human history. with Al enables non-coders power than cutting-edge
to harness its capabilities. models from 10 years ago.?

The difference: new capability

Recurrent Neural Network (RNN) English » French
RNN’s leverage information from previous steps to

influence future outputs. RNNs are particularly strong at The general advanced his tanks
understanding context, making them useful in areas like

natural language processing and speech recognition. The boat refilled its water tanks

1 Georgetown Center for Security and Emerging Technology, “Al and Compute”, Jan 2022
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Al’s impact

Al touches the entire economy, from legal to healthcare
Share of industry employment exposed to automation in the U.S.#

46% 449,

35%

1%
Office & Legal Financial Sales Comp.&  Healthcare All Installation, Building
admin services mathematical industries  maint., repair maint.

A closer look at well-known industries:

* S a

Healthcare Legal Financial Services

Al has increased breast cancer

_ . Some experts believe Al can Could generate an additional
d;,a.tlectlgn a.ccutr;';vcy o7 "7;7 A”f automate up to 25% of a lawyer’s $340B in total revenue from
WIS e Clelitejuats bl el e daily tasks.! leveraging Al.?
biopsies taken by 27%.3 - S
Investment implicatioqs: Investment implications: Investment implications:
Genomics, biotechenomics, Software Fintech, blockchain

medical devices, nheuroscience

1 Forbes, “Al and the legal industry: How to amplify efficiency” 5/16/23 2 McKinsey, “The economic potential for Generative Al” 3 HealthlTanalytics.com, “Top opportunities for Al to
increase cancer care 4 Goldman Sachs, Top of Mind, “Generative Al, Hype or Truly Transformative”
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How BlackRock leverages Al for
investing

BlackRock Systematics' earnings call model has been fine-tuned to predict post-earnings market
reactions with a high level of accuracy.

Predictive performance of OpenAl GPT models
VS. BLK proprietary models

63%

* Select a random sample of company
earnings calls in 2022

* Feed earnings call transcripts to GPT and
ask for forecast of market reaction

S57%

* Compare with SAE’s proprietary earnings
call model, fine-tuned on ~30GB of
financial text to forecast post-earnings
market reaction

53%

BlackRock GPT 3.5 GPT-4
Systematic Model

Source: BlackRock Systematic, as of May 2023. Available at https://www.blackrock.com/us/individual/insights/ai-investing. This analysis is based on a sample of 200 earnings calls. The analysis computes the prediction for each model and
compares it with return outcomes (positive or negative) based on future 3-day stock returns. The accuracy is computed as the fraction of predictions that were correct for each model.
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https://www.blackrock.com/us/individual/insights/ai-investing

A Al challenges to be aware of

Regulation Cyberthreats Ethical
concerns
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Al fearmongering is not new

Thoughts on new tech 100 years ago What really happened over the last 100 years?

1921 New York Times Article

4 THE NEW YORK TIMES |

Man Devoured by
His Machines

SOCIAL DECAY AND REGENERA-
TION. By R. Austin Precemon.
Introduction dy Havelock Ellis.
Boston.”
pany. £.

AN devoured by his ma-
chines, body, mind and soul,
and bis civillzation poisoned
to its approaching death by
their influences and theic products—
that is the picture which R. Austin
Freeman paints of what is now going
on in this ** Machine Age ™' as the
result chiefly of that vast and ever-
growing structure of machinery of
which most men are accustomed to
think with the highest complacency
and admiration. He presents his

picture and argues his case with a

vigorous and a cogent pen, for his

mental vision is alert and piercing.

v
Hougkton Hy[hn Com-
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opment during previous centuries
gave every warrant for expecting.
Comparing the state of man when
he first emerges into view in the
Eolithic Period with that to which
he had attained, as in the Nile Val-
Iy, in about the year 3000 B. C.,
arid this stage with the present, he
decfares that at once it becomes evi-
dent that ‘‘ the great and splendid
progress of the earlier days of the
race has not been maintained.”
Nevertheless, it was not until these
later times that he made the first
radical change in his condition. The
author thus describes that mo-
mentous happening:

Startling as it may appear, it is
nevertheless true that from the
dawr of human history to the lat-
ter half of the eighteenth century
nothing had nceurred to alter suh-

REVIEW

s It has b
easurable m
I was once U
xause of the
his labor, an
resentment

muse of his
a arennatinn

120m

Jobs created in
the U.S.1

34%

Increase in average
U.S. life-span3

83%

Decline in U.S.
poverty rate 2

1 US. Census, 1920 and Bureau of Labor Statistics, June 2023 2 OECD Library, “Global extreme poverty: present
and past since 1820 3 Statista, “Life expectancy from birth in the United States”, Aug 2019




Al fearmongering continues still

Thoughts on Al in current times
2022 New York Times Article

Does ChatGPT Mean Robots Are
Coming For the Skilled Jobs?

iShares. ..

Why shouldn’t you worry now?

90%

Potential
reduction in
accidents due to
self-driving cars?

1.5% +12M

Projected growth Net jobs expected
in annual labor to be created by Al
productivity due through 20253
to AlI?

1 University of Michigan, Autonomous Vehicles Fact Sheet, accessed on 9/6/23 2 Goldman Sachs Top of Mind,
“Generative Al, Hype or Truly Transformative” 3 USA Today, “Is Al a threat to the job market? Not necessarily and
here'swhy”, 8/15/23
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Could ChatGPT be the next “Skynet”?
Do we need Neo?

, KEANU REEVES‘;LAURENCE FISHBURNE
3 A % TN 7 = hi g

e

-

SKENET

MATRIJ\ '.

-
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Multi-modal Al in action today

To celebrate the 20t anniversary of his talk show, Jimmy Kimmel uses the power of Al to talk to
his 2003 self revealing a glimpse into the possibilities of Al already in use.
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https://www.youtube.com/watch?v=oqZvxAQRU9A&t=10s

What’s next for generative Al?

Generative Al as a service LLMs trained on private data
Cloud-based generative Al Industries ranging from
services will allow business to healthcare to retail to finance
access Al tools without the have vast data sets which can be
significant upfront investment leveraged for Al tools which can
in infrastructure. understand industry specific

terminology.

Enterprise Adoption Multi-Modal Al

Systems can process and
integrate inputs from multiple
modalities such as text, images
and sounds, allowing for more
customized content
development.

Employers are looking for
ways to make their
employees more productive.
Al powered search, chat and
office apps are rolling out.!

1 Microsoft, “Furthering our Al ambitions”, 6/18/23
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Al is a double-edged sword

While Al has many positive use-cases, its power can be dangerous if unchecked. Many tools are
being developed to help us all keep Al in check:

Deep-fake detection Plagiarism detection
Deep-fake videos have Maintaining the integrity of our
proliferated, ranging from goofy classrooms is crucial. A team of
to dangerous. Intel’s “fake researchers from the University of
catcher” can detect fakes with a Kansas has developed a tool that
96% accuracy rate.l prove Al detection in papers with

99% accuracy.?

Bias detection Privacy protection

Deep learning models require
significant dataa inputs. In
sectors like healthcare where
data is often personally sensitive,
technologies such as federated
learning allow data to be
anonymized and aggregated.”

Al auditing startups are a
burgeoning industry, as cities
like New York have passed
laws that require Al
companies to secure “bias
audits” of their algorithms.3

1 Intel Newsroom, 11/14/22 2 Forbes, “New tool can tell if something is Al-written with 99% accuracy”, Ariana Johnson, 6/7/23 3 Protocol, “A new wave of Al auditing
startups wants to prove responsibility can be profitable”, 1/3/22 4 IBM, “What is federated learning”, 8/24/22
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Impacts of Al

1ST ORDER BENEFICIARIES

Al developers

such as those companies building LLM
models, developing predictive analytics,
or creating new neural networks.

Al enablers

such as semiconductor companies,
whose chips are powering deep
learning models. ChatGPT required up
to 10K chips during training.!

Digital infrastructure

85% of companies say Al and machine
learning infrastructure spending will
increase, companies such as data
centers and cell towers may benefit.?

2ND ORDER BENEFICIARIES

Software companies

may benefit as programs automate
data entry & analysis. Al software will
grow 50% faster than overall software
market over the next two years.3

Healthcare

as drug discovery timelines are
condensed down from the current
twelve-year period it takes for drugs to
move from lab to patients.”

Media & marketing companies

with 30% of outbound marketing
messages synthetically generated by
2025, up from 2% in 2022.5

1 FastCompany, “How OpenAl may keep enterprises from building their own Al models”, 5/10/23 2 CBRE, What is the future and how will it impact data center markets? 3
CDOtrends, “Al software growing faster than overall software market” 4 PWC, “No longer science fiction, Al and robotics are transforming healthcare”, accessed on 8/1/23

5 Gartner, “7 technological disruptions that will disrupt sales through 20277, 10/10/22
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Al is not a fad

Al has recently taken a significant leap forward

Al is still in early innings

-
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What are mega forces?

Mega forces are the long-term, transformational themes driving our global economy & society

Geopolitics &
Economic
Competition

Demographic
Divergence

Transition to a Low-

Carbon Economy Future of Finance
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Important Information

This material is provided for educational purposes only and is not intended to constitute investment advice or an investment recommendation within the
meaning of federal, state or local law. You are solely responsible for evaluating and acting upon the education and information contained in this material.
BlackRock will not be liable for direct or incidental loss resulting from applying any of the information obtained from these materials or from any other source
mentioned. BlackRock does not render any legal, tax or accounting advice and the education and information contained in this material should not be construed
as such. Please consult with a qualified professional for these types of advice.

Prepared by BlackRock Investments, LLC, member FINRA.

© 2023 BlackRock, Inc. or its affiliates. All Rights Reserved. BLACKROCK is a trademark of BlackRock, Inc. or its affiliates. All other trademarks are those of their
respective owners.
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