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Global Thematic Investing — Transforming World Overview
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Innovation: “Techceleration”

Big Data & Al Future Mobility Privacy / Cyber m
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People: Power to the people
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Earth: The worldis not enough

Net Zero 2.0 Climate Change Energy Storage Energy Efficiency
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When does short-term end...

...and long-term begin? [
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Every day we generate...

2,500,000,000,000,000,000

2.5 quintillion (million trillion) bytes of data
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| processing power up 1,000,000,000x (ore tiion) |8

Source: Visual Capitalist, Al Impacts, BofA Global Research » »
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Everyone can use it!

Awareness (LHS) positive (RHS) increasing across the board
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Source: BofA Global Research, MorningConsult. NOTE: LHS is the proportion of correspondents that have seen, heard or read something positive ornegative about the platform over the past two weeks.
RHS is the proportion of people who responded with very favourable or somewhat favourable







...it took Netflix 3.5 years to reach 1m users
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Source: BofA Global Research, Statista. *one million backers **one million nights booked ***one million downloads




100 million users...1 billion cumulative visits

Source: World of Statistics, SimilarWeb







s Al outpaced Moore’s law 6x

Source: BBC, BofA Global Research



Number of parameters evolution
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Multimodality!




Numerous applications

Source: Sequoia

Andi

copy.ai Jasper ws Writesanic  Penm frase
Qulckchat

Maonbeam Bertha.ai

Clickable  letterdrop | BRI

“AVLHDLE

capysimith Mutiny

anyword  Hypotenuse Al

Simplified  Peppertype.al  Omneky COMTEMDA
Smartweriter.al

GEMER&L WRITING ezl

Rytr viordhune Subtxt D play
| Reach
LEX D e 1 ALK&
Hovelnl WRITER
LR L

MCODELS: OPEHA DEEFMIND GOPHER FACER OFT HUGENG FACE BOCM COHERE AKTHROPIC
Al21 ALIEAEA, YAML ETL.

GitHuk Caaikat
Midjaurney dpanhrt repiic

cralyon PLAY GROLIND FwrsWiriter
Tabning

PhutoRoom
BALITARL Fal

FOSEE]
Lexica

aip
My« . gallery

EMAl GMT-2 TABKME CORECEEX

SUPPORT
{CHAT;FMAIL
FURWaY

Cohere

Flikl
Kalzan Dikbverse
i Cpus
ORESTA

KO Ind
tawus

OTHER synthesis

Hour Ore.

Craracras.a
Rephrose.oi
Al DUMGEDM
Colossyan

KEYS Mavlo

A2 GPT HEX FADOFL & PACROROFT N-f1LR
FAETA. PARAE & W GED

WEE APF BLILDERS DOCUMENTAT IO

Mintlify
Debulld Stencgraphy

Lreyme
durable GTHER

wrewlfurmulaka

IMAEES pace

KREA aribreeder
WAICF SYRTHF SIS

BMLOLADVLE ISING RESEMBLE.AI broadn

COMSUMLRMSCCIAL
SALT WELLSAID coqui

Midjourney

ni
CULTURE
A Fliki Listnr

podcast.ai descript owerdub

Othar

SPLASH
Ahva Technologles Eneclad
by Harmonal SOMNIFY

Al DUNGEDN

m REPLICA VOICEMOD

Al CHARACTERSY

Diagram vizard
WIZCOM Aragon

oy mal QD

INTERIORA CALA mirage csm

OUFEHA DELL-E 3 STANLE L6 1 USION RODELS DETAPADNUSIN HWILIE GETED
HPFLE WL

[ ol

AVATARS
Characier sl

inworld

Tha Simulation

OASIS Harvey

MONELS: QFERE| JIIIKEBRDY,

21



A(l) bank research analyst
We asked: An interested and attentive looking bank research analyst, having heard lots of
information on Atrtificial Intelligence

Source: Dall-E 2 website
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An analysis of how AlI/ML/LLMs will likely impact any industry

Industry Impact Comments
IT
Al or large language models (LLMSs) can help developers write code for program applications and software. It can also

Software development )
debug code and suggest improvements.

The emergence of Al and LLMs could represent one of the strongest upcoming drivers of semis. Computational

Semiconductors . . ) ) . :
requirements for running Al models are increasing due to the processing power needed to train them.

Data centres As data continues to grow at an exponential rate, more data centres are required to store that data.

With the emergence of LLMs like ChatGPT, itis easier for threat actors with limited programming skills to generate code
Cybersecurity for cyberattacks e.g. legitimate-sounding phishing emails. Hence, ChatGPT and similar models are likely to have broad-
based implications on the cybersecurity sector in terms of email security, identity security, and threat detection.

Search enginies Traditional search engines could replaced by chatbot applications like ChatGPT, however, itis likely that search engines are
going to be used in conjunction with generative Al to improve the user experience.

Communication services

Education LLMs could drive online learning, writing textbooks and providing online learning modules.

LLMs can be used for content generation e.g., writing news articles, social media posts, marketing content, story-writing,

summarising text, media planning and advertising.

Aland LLMs can be used to transpose music, generate melodies, chord progressions and lyrics. It can even analyse music

and generate reviews and comparisons.

LLMs can write legal documents and summarise legal cases. ChatGPT is even capable of writing legal essays that passed

law exams.

Media
Music

Legal

Healthcare
Al can help doctors make more data-driven decisions that improve the patient experience. It can be used for remote
Telemedicine patient monitoring, population health management using predictive analytics, reminding patients of health appointments,
training junior doctors and providing more accurate patient diagnoses.
Pharmaceuticals Al can help with the initial screening of drug compounds to predict its success rate. It can further identify the right
candidates for trials based on their medical history.
Financials

Al can help analyse the data that banks, diversified financials and insurance companies have to conduct predictive analysis.
Banks Al could analyse an individual's credit history and calculate the likelihood of default. These companies can also retain
customers for longer by providing additional services based on their spending and financial activities.

Al can help fintech companies automate the credit risk assessment process, detect bank fraud, increase safety, automate

Fintech
the customer service experience and analyse user behaviour.

Capital Goods

Aerospace Aerospace companies can use Al to improve fuel efficiency by using recorded dataand optimising fuel consumption.

Al-powered weapons could be the focus point of the next arms race. In addition, image and video recognition could be

Defense . ) ) ) ) ; . ) )
used for surveillance. This could increase national general security while reducing human intervention.

Source: BofA Global Research estimates. NOTE: *++large positive impact; +positive impact 23




How did we get here?




What is a Large Language Model and what does it do?

LLMs can centralise information from several modalities to perform a variety of tasks

2 >
Machine Leaming |~ Deep o -
Learing Foundation Madels_____

Emergence of...  “how™ features functionalities
Homogenization of... | learning algorithms architectures models

>

Question
Answering

™ Information

Extraction

Traini Adaptation
Foundation

Signals

%

Source: Center for Research on Foundation Models (CRFM), Stanford University Institute for Human-Centered Artificial Intelligence
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Size matters...but so does Data & Training

OpenAl GPT-3, 175

Microsoft Turing-NLG, 17.2

Mvidia Megatron-LM, B3
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Source: BofA Global Research, Nvidia
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What has made language models so good?
Attention, scale, feedback

Increasing model and dataset size and compute
improves performance

L= (Nj8,8- 10800

— L={D/54- 1071228 | §

L= [Cri23+ 2077205

IRETERET ST ST I 10 o 10¢ 10 10t
Compute Dataset Size Parameters

PF-days, non-embedding tokens non-embeading

Figure 1 Language modeling performance improves smoothly as we increase the model size, datasetset
size, and amount of compute’ used for training. For optimal performance all three factors must be scaled
up in tandem. Empirical performance has a power-law relationship with each individual factor when nof
bottlenecked by the other two.

Source:Jack Clark

PALM (a 540bn parameter model) beat GPT-3
furtherin terms of accuracy

TriviaQA

Fing-tuned SOTA

+—  Zero-Shot
+— (One-Shot
Few-Shot (K=64)

048 08B 138 26B 678 13B 1758

Paramelars in LM (Bilbons)

Source:Jack Clark. PaLM: Scaling Language Modelling with Pathways
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Risks? ESG




Training an Al model creates
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Source: BofA Global R rch, College of Informa



Ethical concerns

e.g. StableDiffusion crawled copyrighted images. The watermark seeps into generated data.
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of US executives think Cybersecurity is their biggest Al-related risk

Source: Baker McKenzie, Insider Intelligence; n=500
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We will need to re-skill 1 billion people... 1/3 of all jobs
)




Food for thought




Internet

Housing

Bitcoin

Source: BofA Global Research
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Source: Media articles, Bloomberg.
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One more thing...




Eureka Moonshots 1.0

COMPUTING CLIMATE ACTION COMMUNICATIONS ~ NEXT GEN MATERIALS DISTANCE
Cﬂﬁﬂiﬁg Geoengineering 66 Nanotechnology Hyperloop
a'!p G
® & p:s o
Technological Nuclear . Space
Singulaﬂt}' fusion Nanosatellites Graphene Tc-ﬁarlism
N ~ .
! < 3 &
Behavioural biometrics Mass Vertical & - N .
for security Greenhouse Farming = DL I Deep sea mining

“The day before something is a breakthrough, it’s a crazy

idea” Peter Diamandis
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Eureka Moonshots 2.0

What are the next future technologies?
14 disruptive moonshot technologies

COMPUTATIONAL TECH

5L

6G

Emotional Al

Brain Computer
Interfaces

Source: BofA Global Research
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Bionic Humans
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Nextgen batteries
4 %
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Metaverse Green Mining
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q s CCSs

Carbon Capture
& Storage

BofA GLOBAL RESEARCH
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the next “Kodak Moment”
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Source: innosight
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TSMC - $501 bn;
Tesla - 5820 b  br;
Sweden - $679 bn Denmark - $554 bn

Nvidia - 31,048 b
Netherlands -5%64 bn + +

Apple-$2883bn & | Wi,
UK - $2 416 bn } o
o N1 P : *

Microsoft - §2 486 bn: A :
Canada - 2,053 bn :K Walmart - $418 bn;
- Thailand - 5354 bn
u Alphabst - $1.576 bn .
Gemany - $1,769 bn
astercard - $352 bn; P— h
Mexico - 5370 bn "
\

LVMH - 5457 bin;
ltaly - 5539 bn

Meta Platforms - 3685 bn:

# Amazon - 31,300 bn;

Brazil - $636 bn

O Nestle - §315 b Australia - $1.236 bn
South Africa - $316 bn et Yy
\; * ¥
e

Source: BofA Global Research, Bloomberg, DataStream. Chart shows market cap of MSCI equity indices of each country.
Market caps as of June 14%, 2023




Genomic sequencmg cost of $100
Wl - _,.. -~ "

..compared to $2.7 billion in 2003

R
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...more than 2x that of climate change

source: Cybersecurity venture, IEA, BofA global research



QY .

25X more satéllite

in orbit than today,




A quantum computer will be able to process more
calculations than there are atoms in the universe (10180)




With nuclear fusion we co I power the world every day

o

| 2
= -

with the equivalen of only 11 barrels of oil...

1.
L 1 e L 1

Source: ITER, IEA, BofA GlobalResearch



Thank you!
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Important Disclosures

Due to the nature of strategic analysis, the issuers or securitiesrecommended or discussed in this re port are not continuously followed. Accordingly, investors mustregard thisreportas providing stand-alone analysisand

should not expect continuing analysis or additional re ports relating to such issuers and/or securities.
BofA Global Research personnel (including the analyst(s) responsible for this re port) re ceive compensation based upon, among other factors, the overall profitability of Bank of America Corporation, induding profits derived

from investment banking. The analyst(s) responsible for this re port may also re ceive compensation based upon, amongotherfactors, the overall profitability of the Bank’s sales and tradingbusinessesrelating to the classof

securitiesor financialinstruments for which such analystis responsible.
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and time ofthe report and in relation to a debt security (including equity preferred and CDSE prices are indicative as of the date and time of thereport and are from various sources including BofA Securities tradingdesks.

Officers of BofAS or one ormore of its affiliates (other than research analysts) may have afinancial interest in securities of theissuer(s) or in related investments.

Refer to BofA Global Research pdlides relatingto conflicts of interest.
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