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Innovation - a Key Topic for Progress and Disruption

The Citi Innovation Cube Medical and Consumer Wearables AgeTech
A new tool for analyzing innovations What does the convergence of consumer and clinical- How Is technology helping older adults?
e er grade devices mean? And why isn't it doing more?

Future of Sports
Unreal: How Virtual Reality Is Transforming Sport

100 Emerging & Disruptive
Innovations

Comparing Patont Applications, Private Investmaent &
Opportunities for Growth




Quantifying Themes - Capital Flows Driving Innovation

citi

Global Insights |

100 Emerging & Disruptive
Innovations

Comparing Patent Applications, Private Investment &
Opportunities for Growth

26 April 2023

VC Investment in Private Companies 2023

Innovation Theme 2023 Investment ($bn) vs.'22{+%) Innovation 2023 Investment {($bn) vs.'22 {+%)
Saas 65 -44%  Wearables 1.1 -58%
Al G0 -16%  Femtech 1.1 +115%
FinTech 43 -49%  MFTs 1.1 -81%
Mobile Devices Demand 34 -Z%  IT Services 1.0 -G2%
Clean Tech 3z -33%  Energy Storage 1.0 +195%
Climate Change 20 -14%  Quantum Computing 1.0 -46%
Health & Wellness 20 -25%  Meurotechnology 0.90 +262%
Internet bz models 16 -B6%  Infrastructure 073 -81%
Cyber Security 9.3 -51%  Cannabis 0.44 -G8%
loT 8.6 -36%  E-Spors 042 -90%
Automation 85 -38%  Indoor Faming 037 -73%
Mabile Payments 76 -3%  Edge Computing 027 -10%
Defence 71 -30%  Robatic Surgery 019 +286%
Cloud Computing 6.8 -36%  E-Alrcraft / Ar Taxi 017 -96%
Space 6.6 +22%  Dark Kitchens 013 -91%
Food Innavation 49 -72%  Hydrogen 013 -59%
AgTech 4.7 -41%  Data Storage 0.09 -42%,
mRMA 4.0 -18%  Spors Tech 007 -73%
EdTech 349 -17%  Sleeptech 0.06 +81%
Fossil Fuels 32 -10%  Manomedicine 003 -19%
HR Tech 32 -61%  Mental Health Tech 003 -75%
5G MNetwork 27 +10%  Mining Capex 0.0z -54%
Yideo Games 25 -A8%  Hyperloop 0.01 -98%
Wirtual Reality 15 -58%  Urbanisation 0.01 -75%
Web3 1.2 -82%  Luury Spend 0.01 -17%
Metaverse 1.1 -7T8%  Psychedelic Drugs 0.003 -96%
3D/4D Printing 1.1 -61%
E 2023 Citigroup Inc. No redistribution without Citigroup6s

Source: PitchBook Data Inc., Citi Global Insights

Source: Citi Global Insights: 100 Emerging & Disruptive Innovations: Comparing Patent Applications, Private Investment & Opportunities for Growth
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Artificial Intelligence 1 10 Ways Al is Getting Real

Historical Al revenue ($bns)

Global Insights | Analytical Insights 100
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Al Time
10 Ways Artificial Intelligence is Getting Real
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Generative Al Market, 2020-2032E

USSbn Hypergrowth Period
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AlT Change in Scale

Best achieved price-performance in computations per second per constant 2023 dollar
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AlT Change in Creativity

Improvement in Image Quality of DALL-E 2 vs DALL-E 1

DALL E Now Available in Beta hitps //openai com/blog/dall-e-now-available-in-beta/

Source OpenAl

OpenAl Sora Generated Video

shot on 35mm film, vivid
colors

Source: OpenAl



" LLMs Change Communication & Intelligence

GPT4 1
Estimated percentile lower bound (among test takers) GPT4 (r'i(()s \g%‘gns) a
100% - i
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Source: OpenAl



Al Assistants i Are Coming For You

AIMY from CoachHub

Global Insights

AIMY™

Al Time

Al Assistants Are Coming For You

01 Aug 2023 05:52:28 ET

Source: CoachHub

2030 Digital Assistant TAM Sensitivity Table
(Upside Case, in $ bns)

Premium Model Monthly Subscription Fee ($)
3.0 3.5 4.0 4.5 5.0 5.5 6.0

10% 588 687 785 883 98.1 1078 1177

(=]
g % €, 15% | 883 1030 1177 1324 1471 1618 1765
E £ E T 20% | 1177 1373 1569 1765 196.2 2158 2354
8 & 2 25% | 1471 1716 1962 2207 2452 269.7 294.2
@ 30% | 176.5 206.0 2354 264.8 294.2 3237 353.1

© 2023 Citigroup Inc. No redistribution without Citigroup@ written permission.
Source: Citi Global Insights
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Al'i Edge Al

Edge Al-capable PC shipments and penetration Exponential Increase in IoT Devices
mn units 30,
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mmmm Fge Al PC ==Penetration
loT Analytics (State of loT 2022: Number of connected loT devices
Hybrid Al to Take Off; Al PC/Smartphone Becoming Mainst(Bimw 2023) growing 18% to 14.4 billion globally)
Source: Citi Research*, Canalys https://iot-analytics.com/number-connected-iot-devices/

*Taiwan SemiconductorHybrid Al to Take Off; Al PC/Smartphone Becoming voueeslol-Roalyics

Mainstream(Nov 2023)
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Wearable Al

Global Insights | Analytical Insights

Wearable Technology

The Future is on Us

17 Dec 2021 00:00:31 ET

Ray-Ban Meta Wayfarer smart glasses

Source: Shutterstock

Humane Al Pin

Source: Shutterstock
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Embodied Al

iRobot Roombai7

_ Companion Robot
Vacuum Cleaner with an Al Powered Brain Spot, four-legged robot by

Hyundai Boston Dynamics Buddy, The Emotional Robot

4 o0

-

“~

Source: Shutterstock

Gaussian Robotics
Autonomous Cleaning Robot

Source: Blue Frog Robotics

Source: Shutterstock Gardena S”enO
Robotic Lawn Mower

Waymo - Autonomous Vehicles

Source: Wikimedia

P
Cltl Commons/Baishen228 Thaiafdre, Source: Shutterstock Source: Shutterstock 13



Al T Digital Twins

How Digital Twins Work

Physical Space |  Virtual Space

Feedback from Slmulatlh
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© 2022 Citigroup Inc. No redistribution without Citigroup’s written permission.
Source: Citi Global Insights
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Al 1

Low Code

TAM of Low/No-Code Development Platform (in $ bns)*

e Acumen Research and Consulting » Fortune Business Insights
120 Grand View Research » Expert Market Research
Markets & Markets ¢ Brandessence Market Research
e KBV Research

80 . StrategyR

40

2020 2021 2022 2023 2024 2025 2026 2027

© 2022 Citigroup Inc. No redistribution without Citigroup’s written permission.
*Average of aggregated third-party forecasts

Source: Citi Global Insights, Acumen REesearch and Consulting, Grand View Research, Markets & Markets, KBV
Research, StrategyR, Fortune Business Insights, Expert Market Research, Brandessence Market Research,
Research & Marksts, Maximize Market Research
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Al T Causal and Explainable Al

Hierarchy of causal inference- data science perspective

Scenario Optimizatior

sWhat If we Intervene and chanse an

NpUt varialie value

Cxplanatory Modelling
'Why 15 the targed vistiab

to increase

Predictive modelling
*What Is the expected target variable value

:

Source: Citi Global Data Insights

Standard ML vs XAl

Today Task
T * Why did you do that?
Machine Decwion o¢ * Why not something else?
Training 2 Learned Recommendation * When do you succeed?
Data Leaming Function * Whendo you fail?
Process « Whencan | trust you?
* How do | comect an emor?
User
XAl Task
- + | understand why
New « | understand why not
Training Machine Explainable | Explanation + | know when you succeod
Data Learning Model Interface * 1 know when you fail
Process + | Know when 10 trust you
* | know why you ened
User

Source: DARPA
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Quantum Computing

Quantum vs Classical Computing Power Over Time

Computing Power *

Quantum
Advantage

Commercialization

Quantum —
Classical

QUANTUM COMPUTING

Quickly From Theory to Reality

An
CCCCCCC : Global Perspectives & Solutions .
| Time

* for specific classes of problems the are challenging to classical computers

Source: Citi Global Insights: Quantum Computing and Finance - A Primer
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Al T Innovation towards AGI

Transformers (2017) LLM-GPT3(2022)
Causal Al Domain systems

Swarm Al Agents
Context Retention Reasoning

Constitutional Al
Edge Al (SLM)
Multi-modal
Self-Aware

Watson (2011)

AlexNet (2012)

Low-code (2012) XAl (2015)

AlphaGo (2016)

Quantum ANN (2019)

RNNs (1997) Deep Blue (1997)

Digital Twin (2002)

DARPA Challenge (2004) GNNs (2009)

Theseus (1950)  Turing Test (1950)

Al Term (1955) Perception1(1958)
Back Propagation (1961)

NLP (1970) CNNs (1988)

1st Al 2nd Al
winter winter

1950 1960 1970 1980 1990

Pt Source: Citi Global Insights
citi

Machine Intelligence

1995 2000 2005

2010 2015

AGI 2029

Gen Al 2020s

Deep Learning 2010s

Machine Learning 2000s

2020 2025

2030

)
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Al T Pace of Change

citi
CII GPS: Global Perspectives & o Airlines
5: Automobile 62
| N\ ACLIINIZE A
L_/ <. \J L L M 5 z { | l\ U A
Telephon 50
Electirity 46
Television 22
18
14 \
12
Number of
Years to
Reach 50
Million Users

\:hatGPT 1 Month /

Source: Press Articles, Citi Global Insights
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Al T Scope of Change

Al is a General Purpose Technology i across all countries / sectors / companies / functions

4 Y4 Y4 Y4 Y4 )
Research Design Manufacturing Supply Chain Maintenance
=5
Gy | & | b | ™R L
N \_ \_ \_ \_ Y,
4 Y4 Y4 Y4 Y4 )
Marketing Customer Service Hiring Measurement Education
®_©O
vV E e A=
[ ~—\
N IR — IS PN PN y
Y4 Y4 Y4 Y4
Finance ESG Metrics Technology Security Reporting
| @ E @& &
N N = PN I\ y

Source: Citi Global Insights

20



Al T Technology

.\

Vertical Apps

~~
Cltl E 2023

Source: Citi Reseal@

Hyperscalers

Generative Al Technology Value Stack

Software

Infrastruc

Digital Infra

Services

& Applications

Horizontal Apps

Apps & Models

% MLOps

ture & Pla

tforms

Transformation

Vertically integrated

silicon

Citigroup

Il nc.
al Equity - Al Unleashed: Generative Al Impact and Citi’s GAIN Baskets*, 10 July 2023

N o

redistribution

without

Citigroupds written

permi ssion.
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Al -

Finance

Global Insights

26 June 2023

Artificial Intelligence in Finance

Opportunities and Risks
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Work time distribution by industry and potential Al impact

Software & Platforms

[ kit

! Capital Markets

Communications & Media
Retail

Industry Average

Health

Public Service
Aerospace & Defence
Automative

High Tech

Travel

Utilities

Life Sciences

Industrial

Computer Goods & Services
Chemicals

Natural Resouces

43% fr i 14%

34%

21% |

33%

WL 2% 4T%

31% ] 22% |

38%

Based on their employment levels in the US in 2021

|

28%

# Higher potential for automation

35%__|

26%

w Higher potential for augmentation

20% | a1%

Lower potential for augmentation & automation

3% 51%

wNon-language tasks

W) o | 0%

40% of working hours across industries can

6% | 41%

be impacted by Large Language Models

T —

%) 0%

1 5%

KGO0 5%

W 1% | 5T%

L 11%) 64%

Source: World Economic Forum Growth Summit 2023; World Economic Forum, Future of Jobs, May 2023
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Al - Healthcare

Global Insights

Evolution of Large Language Models Scores on USMLE

BioMedLM »
U
Dragon _ 50.3

90
Smart Thinking on Al in Healthcare: Med-PalM2 B
Part 5 — The role of clinicians % )
Al is likely to profoundly change what most doctors do /
18 Aug 2023 11:35:29 ET ,
%?[} Med-PaLM ,
g _¥$e2
g GPT35 . 7
<L
= %0 Yooz
B
Y
=
@ 50 — _
B|0L|nkI‘3lER;I'_ - 475
" BubMedBERT . < 41
GPT-Neo _ ~ A%
-
¥333
30

Dec 20 Sep 21 Mar 22 Qct 22 Dec 22 Dec 22 Dec 22 Mar 23

Source: Google/ https://arxiv.org/pdf/2305.09617.pdf



https://www.citivelocity.com/t/r/eppublic/2nKzs

Al T Human Capital Management

Giobal Insights

Al Meets Human Capital
(Management) Part 2

Will You Be Hired by Al?

3128842ET

Selection Process for an Average Interview

No. of Applicants
Sectional Selection Rate

Overall Selection Rate

Source: Citi Global Insights

Al
Screening

25%
25%

Online

Assessment
_—

72%
18%

o 000

i

Video

Interview
b

18%

3%

15t Round

39%

1%

Final Round
Interview m Interview

33%

0.4%

*
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https://www.citivelocity.com/t/eppublic/2tlAy

AlT Transport

Transforming Mobility As We Know It

THE CAR OF THE FUTURE

Citi GPS: Global Perspectives & Solutions

TN

citl

Itay Michaeli Philip Watkins Tsubasa Sasaki
Ashwin Shirvaikar, CFA Jim Suva, CPA Juan Tavarez
Kenneth Wong, CFA Arifumi Yoshida

Manabu Hagiwara
Ferry Wong, CFA

For more information on Citi GPS, please visit www.citl.comcitigps.

2030 w THE AUTO INDUSTRY WILL BE CHARACTERIZED
BY FOUR TYPES OF VERTICALS

MOBILITY-ON

suburban marke

A COMBINATION OF
ROBOTAXI'S AND
AV SUBSCRIPTIONS

ROBOTAXI /AV SUBSCRIPTION as their netw
INTEGRATED NETWORK erbiseii Bl

Source: Citi GPS

Source: Citi ResearEtansPodebsite

DRIVERLESS-

CAPABLE CARS tha
wgle

ining th

eb
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https://icg.citi.com/icghome/what-we-think/citigps/insights/car-future

Al -

Supply Chains

Material

Recycling
(Materials Recovery Facility)

12) Robotic Waste Separator (RWS)/
Automated Waste Sorter (AWS)

SUPPLY CHAIN TECHNOLOGY

Improving Efficiency, Resilience, and Transparency

Citi GPS: Global Perspectives & Solutions CI tl

Production
(Factory)
1) Light-out Factory/Continuous Manufacturing (CM])
2) Collaborative Robots
3) 3-D Printing

Trade Finance
(Documentation & Payment)

Decision-Making
(Data Collection & Analysis)

18) Digital Documentation (dDOC)
19) Blockchain

20) Digital Payment

21) Digital ID

22) Green Metrics

13) loT / Physical Internet () /
Cyber-Physical System (CPS)

14) 5G (potentially 6G)

15) Cloud

16) Al/Machine Learning & Big Data
Digital Twins

17) Quantum Computing

Delivery
(End-User)

7) Loading & Unloading Robots

8) Autonomous Trucks

9) Hyperloop

10) Autonomous Drones/Unmanned Aerial Vehicle (UAV)
11) Last Mile Delivery Bots

Source: Citi Global Insights

Storage
(Warehouse)

Automated Guided Vehicle
(AGV) & Autonomous Mobile
Robot (AMR)

Automated Storage &
Retrieval System (ASRS)
Automated Parcel Sorting

26


https://www.citigroup.com/global/insights/citigps/supply-chain-technology
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Future of Sports
Al: The Tech Turbo

3:.00.00 ET

Al Applications in Sports

Refereeing

Scouting
Tactics

Training

Al + Sports

VR/AR Content Generation
Sports NFT Creation

Al Chatbots

Sports Content Creation
Personalized Content Push
Sports Betting

Source: Citi Global Insights
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Al 1

Metaverse

METAVERSE AND MONEY

Decrypting the Future

Citi GPS: Global Perspectives & Solutions Cltl

AR Provides a Composite View

Source: WTV Vision augmented reality for football
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https://icg.citi.com/icghome/what-we-think/citigps/insights/metaverse-and-money_20220330

Al - Philanthropy

Number of Nonprofits in the U.S., by Revenue

More than $5m I

$im to $4.5m .
$500,000 to
$999,000

PHILANTHROPY AND THE $50,000 to |
GLOBAL ECONOMY v3.0 S‘”'°°°-

Perspectives on the Future of Giving Less than :
$50,000 :

ccccccc : Global Perspectives & Solutions B
citl 0 200k 400k 600k 800k Im 1.2m

Source: Statista (2021)
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Al - to Boost Productivity, Innovation and Economic Growth

AWe are at a-CGoogpPEONng poi nt o Labour productivity

ARnA real | nf&lneé ¢ Disom mpeiwntpar
Microsoft CEO

Al generativeisnas | mportant as th
I nt e rBill&ates

NnThese model s are going to

peopl e int eract—Erinoytheadmmqu —_———
Platforms at Microsoft

AEvery Dbit of software wil
over t he n eJxotr ddaenc aJdaecoo b s-, F1770 1790 1810 1830 1850 1870 1890 1910 1930 1950 1970 1990 2010
founder

Britain, Historical labour productivity (GDP per hour

ANever seen an advancement wotked)AnAudl rovwth) 1O Pedrimdving average
t hi-rGiot i 6s GI obal Head of | CG Technol ogy

Source: Bank of England (BoE), Office for National Statistics (ONS)

P

citi
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Generative Al - Value Potential by Function

Using Generative Al in Just a Few Functions Could Drive Most of the Technology’s
Impact Across Potential Corporate Use Cases

Cost Reduction

500 - Software Engineering
AP Sales (for corporate IT) ®
, @ Marketing
! Customer ™.,
' Software Engmeerlng. Operations .
oot dovpran Reduced Complexity
... @ ProductR&D()
7 300
g ............
@
@ Surpy Increased Speed
= 200 4
i —Manufacturing
= @ Finance @ Risk and Compliance
100 1 ° Talent and Organization (incl HR)
® ® @ Procurement Management | d E t
o Coporaerme  Otesa Nncrease Nngagemen
] Strategy
0 [ ] Prlvcmg . . X
0 10 20 30 40

Impact as a Percentage of Functional Spend (%)

@ Represent ~75% of total annual impact of generative Al

Increased Innovation

Source: Comparative Industry Service (CIS), IHS Markit, Oxford Economics, McKinsey.
Note: Impact is averaged. (1) Excluding software engineering.

citi



Generative Al: Value Potential by Industry

Generative Al Use Cases Will Have Different Impacts on Business Functions Across Industries

Generative Al productivity impact by business functions!!

Low Impact

N iigh Impact

Supply Strategy Talent and
Total, Marketing custur_ner Product Sn_ﬁwar_a Chain and Risk and _and Corporate Drg_anisa-
9% of and Sales Operations and RED Engineering Operations Legal Finance Tz tion

g::::ﬂ J;tsﬂ'n T60-1.200 340470  230-420 5801200  280-530  180-260  120-260  40-50 6090
f Admin and Professional Senvices 0914 150-250 -- - - k-4
ﬁ Advanced Electronics and Semiconductors. 1.3-2.3 100170 - ---
[zg, Advanced Manufacturing® 1.4-24 170-200 - --- Ean_king and Reta_il are the
it e o - E per
(55 Banking 2847 200-340 e ] e 2023-27E, according to IDC
g Basic Materials 0.7-1.2 120-200 - - -
?ﬁ Chemical 0.8-1.3 BO-140 --
Sy Construction 0712 s150 [ e e
{8 Consumer Packaged Goods 1423 160-270 -----
£ cocter 220 oo [ .
A = EETY 0 s <
0 esbons ne: wox PN NN
- High Tech 4803 240-460 ---- Media and
@~ e oo EEEEEES N e Ertoraiment s oxeced
[ Media and Entertainment 15-25 B0-110 - - - Al spending over the next 5
(@) Pharma and Medical Products 2645 BO-110 - ---- years (CAGR of 30%+)
i Public and Social Sector 05-0.9 70-110 - - s
# Real Estate 1017 10180 -- - -
A resit 1.2-18 240-390 - I
& Toconmnicis L e e m——
& Travel, Transport and Logistics 1220 180-300 ----

2.600—4.400

Source: McKinsey, IDC, IHS Markit.

Note: Figures may not sum to 100%, because of rounding; 63 use cases analysed. (1) Excludes implementation costs (e.g. training, licenses). (2) Excluding software

engineering. (3) Includes aerospace, defense, and auto manufacturing. (4) Including auto retail.
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Al T Where Are We In the Cycle?

Hype Cycle for Artificial Intelligence, 2023

Smart Robots
Responsible Al
Neuromorphic Computing
Prompt Engineering

Generative Al

Foundation
Artificial General Intelligence Models Synthetic Data
Decision Intelligence

Al TRISM

Operational Al Systems

ModelOps

Compaosite Al

Data-Centric Al
() EdgeAl

Al Engineering

Experience

Al Simulation

Causal Al

Neuro-Symbolic Al

Multiagent Systems

First-Principles Al
Automatic Systems

Peak of
Innovation Inflated Trough of
Trigger Expectations Disillusionment

Knowledge Graphs

Time to mainstream adoption /
plateau will be reached

< 2years
2-5years

5-10years

>» @ © O

10+ years

Computer
Vision

Cloud Al
Services

' Data Labeling
and Annotation

Intelligent Applications

Autonomous Vehicles

Al Maker and Teaching Kits

Plateau of
Productivity

Slope of
Enlightenment

Overall Top/Bottom 10 Theme Ranking
(bottom 10 in italics, previous ranking in parenthesis)

MSCI World 3 4 4 85

Time
Source: Gartneras of 2023

(84) 29 (22) 1 1 (1 14 (16) 7_(29)
TOP RANKED THEMES
Risky Business NR 1 (3) 1 3 (8 45 (91) 3 (4 2 (2) 7 (15) 17 (28)
Mobile Payments S 2 () 2 10 (19) 16 (20) ") 17 (3) 54 (47) 15 (10)
Cyber Security S 4 (2) 3 33 (42) 27 (32) 5 (5) 16 (7) 13 (9) 44 (47)
FinTech S 5 (5) 5 14 (30) 18 (33) 17 (18) 34 (8) 55 (53) 28 (22)
Cloud Computing S 6 (6) 6 78 (80) 10 (10) 20 (2) 35 (52) 9 (10) 18 (14)
Smart Home S 717 9 36 (39) 62 (88) 9 (15) 12 (20 H o (3) 46 (33)
Corporate Controversies G 8 (20) 10 8 (10) 54 (77) 7 (19) 28 (10) 67 (63) 14 (44)
Artificial Intelligence S 9 (12) 13 79 (79) 15 (14) 19 (6) 30 (51) 30 (29) 22 (18)
Defence S 10 (13) 21 75 (66) 40 (43) 4 (1) 18 (16) 50 (49) 13 (19)
Nuclear Energy E " (13) 26 45 (32) 82 (66) 2 (3 10 (30) 37 (64) 29 (5)
EM Consumer S 12 (15) 6 25 (36) 13 (25) 58 (61) 26 (14) 27 (26) 59 (40)
BOTTOM RANKED THEMES
Electric Vehicles E 85 (81) 88 35 (21) 52 (2g) 64 (85) 78 (78) 72 (70) 73 (76)
Green Mobility E 86 (80) 85 37 (29) 41 (13) 68 (86) 81 (80) 76 (74) 72 (70)
Quantum Communications (NEW) 5 87 (71) 92 73 (24) 94 (57) 40 (20) 88 (91) 90 (90) 2 (59)
Clean Tech E 88 (91) 83 55 (55) 35 (27) 87 (89) 86 (84) 86 (85) 43 (68)
DNA/Genetics 5 89 (78) 82 a3 (93) 32 (74 92 (64) a3 (93) 18 (17) 65 (7)
Immunotherapy B 90 (75) 85 92 (92) 25 (29) 89 (81 91 (90) 16 (19) 83 (34)
Longevity (NEW) S a1 (86) 83 38 (44) 39 (62) 93 (68) 77 (85) 65 (67) 86 (45)
PropTech S 92 (94) a1 9 (45) 89 (94) 90 (93) a0 (86) 66 (56) 89 (67)
Greening the Home E 93 (92) 93 74 (64) 70 (56) 78 (75) 74 (40) 77 (88) 91 (90)
Novel Biothreats S 94 (90) a3 88 (85) 92 (63) 83 (71 84 (69) 38 (38) 84 (74)
Source: Citi Research, MSCI
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Al Regulations - No Free Lunch

Global Insights

Al Time

Future Al regulation scenarios & implications for
corporates

21 Jun 2023 10:39:54 ET

Al Regulations vs. Principles-Based Approaches

Many countries and some international organizations have already introduced voluntary principles
and standards to guide Al usage and development. Recent calls to regulate Al are causing some
governments to think more holistically about Al regulations, leading to divergent approaches
between implementing Al regulations versus continuing a principled-based approach.

@)0ECD m oo ®
Commission
OECD Europe Japan United States United States
Principles on Artificial Intelligence EU Artificial Intelligence Act Governance Guidelines for White House Al Bill of Rights Executive Order on the Safe, Secure, and
May 2019 Introduced April 2021 Implementation of Al Principles October 2022 Trustworthy Development and Use of Al

January 2022 October 2023
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Singapore India UK China United States Europe
Principles to Promote Fairness, Ethics, National Strategy for Artificial National Al Strategy Internet Information Service Algorithmic Al Risk Management Framework EU Al Act
Accountability and Transparency (FEAT) Intelligence September 2021 Recommendation Management Regulations January 2023 December 2023
in the Use of Al and Data Analytics June 2019 January 2022
November 2018

Common Al Regulatory Themes
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Source: Citi Innovation Labs, Citi Global Insights
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Al - Global Risks

"Please estimate the likely impact (severity) of the
following risks over a 2-year period."

I Economic
I Environmental

Misinformation and disinformation

Extreme weather events

A

I Geopolitical

Societal polarization
I Societa

Cyber insecurity

5! Interstate armed conflict

I Technological

Lack of economic opportunity
Inflation

Involuntary migration

Q0

(o]

=~ (o)} Y] L

Economic downturn

Pollution

U

Source: World Economic Forum Global Risks Perception Survey 2023-2024

citi

Al clones child’s voice in
kidnapping scam

Al deepfakes are being used to attempt to extort money out of people,
including through kidnapping scams

A

7/

JENNIFER DESTEFANO TESTIFYING AT THE US SENATE COMMITTEE HEARING

US SENATE

Source: The Standard
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Al - Preparedness Index
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High-exposure employment (% of total employment)
Country average mm Country group average
Note: Plot reflects 32 advanced economies, 56 emerging market economies, and 37 low-income countries. Dotted reference lines are derived from Al Preparedness Index median values and high-

exposure employment
Source: Fraser Institute, ILO, International Telecommunication Union, United Nations, Universal Postal Union, World Bank, World Economic Forum, and IMF staff calculations
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A History of Progress - More Income / Better Jobs
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Modern humans first emerged about
100,000 years ago. For the next 99,800
years or so, nothing happened|[..]
Then—justa couple of hundred years
ago—people started getting richer. And
richer and richer still.

— Steven Landsburg (2007)
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Source: Frey (2019)
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Source: Bureau of Labor Statistics
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Varieties of Technological Progress

Cltl Source: National Bureau of Economic Research Working Paper Series. Preparing for the (Non-Existent?) Future of Work. Anton Korinek, Megan Juelfs
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