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Al Exploding
How much data is created every minute on the internet

By The Time You Finish Looking at This Chart, 2.4 mn Snaps Will Have Been Sent on Snapchat
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Source: BofA Global Research, February 28, 2023




ChatGPT- The fastest growing consumer application in history

Time To Reach 100 Million Users Worldwide

World Wide Vet | — . years
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WhatsApp I .5 years
Instagram I (5 years
Apple App Store I ' cars
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ChatGPT m 2 months

Source: Citi Research, SimilarWeb, Open AI. July 10, 2023




What is AI?
Artificial intelligence is an umbrella term for many technologies

Info to central
brain to learn
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Intelligence

Text

Source: UBS. March 2, 2018




A large language model is a transformer-based neural
network which predicts the text that is likely to come next

Foundation or Large Language Models Can Centralize Information From Several Data Modalities To Adapt to a Wide Range of
Tasks From Answering Questions to Extracting Information and Identifying Images
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Source: Center for Research on Foundation Models (CRFM), Stanford University Institute for Human-Centered Artificial Intelligence. BofA Global Research. February 28, 2023




Professors resorting to blue books and pencils

GPT-4 vs GPT-3.5 Exam Results

Exam results (ordered by GPT 3.5 performance) GPT4 B
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Source: OpenAl. Credit Suisse Equity Research. March 14, 2023




Al and Productivity
We've got a labor supply problem

Labor Supply Could Remain Challenged As Working Age Populations Fall in Developed Markets and China

&
=

Z20M

g Age Population, YoY
=
=

quir.tn
=
=

B Developed Markets
B China

80 90 00 "0 20 30 40 20

A
o
—

Source: UN Population Prospects, Evercore ISI Research. June 22, 2023




We've got a productivity problem

Historical 10-Year Annual Productivity
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Source: U.S. Bureau of Labor Statistics, Goldman Sachs Global Investment Research. July 17, 2023




Al adoption could boost productivity growth >1%/yr over 10 yrs

Effect of AI Adoption on Annual Productivity Growth, 10yr Adoption Horizon
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Jobs Winners & Losers
Lots of work could be automated by AI, especially in DMs

Share of Full-Time Equivalent Employment Exposed to Automation by Al
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Source: Goldman Sachs Global Investment Research. March 26, 2023
Note: DM stands for Developed Market, EM stands for Emerging Markets




Future

of employment: Forget the mall, become a nurse or a teacher

Likelihood of Job Automation (Today vs Next 20 Years) Where Green Bars Denote Jobs Likely To Remain

Retall Salespersons

Fast Food and Counter Workers
Laborers and Material Maovers, Hand
Secretaries and Administrative Assistanis
Cashiers

_ Bullding Cleaning Workers
Driver/Sales Waorkers and Truck Drivers
Office Clerks, General

Registerad Nurses

Customer Service Representatives
Waiters and Waitresses

0 million workers

AM

Retail salesperson is the most comman
job today, but has a 90+% chance of
becoming automated.

Mursing, Psychiatric and Home Health éﬂuldﬁs

ooks

General and Operations Managers

Elermentary and Middle School Teachers

tock Clerks and Order Fillers

Sales Representatives, Wholesale and Manufacturing
Software Developers and Programmers
Bookkeeping, Accounting, and Auditing Clerks

_ ~ Personal Care Aldes

First-Line Supervisors of Sales Workers

rst-Line Supervisors of OfMce and Admin Support Workers
Miscellaneous Haalthcare Support

Miscellaneous Assemblers and Fabricators
Maintenance and Repalr Workers, General

Teachar Assistants

Accountants and Auditors

Secuity Guards and Gaming Surveillance Officers
Secondary School Teachers

Supervisors of Food Preparation and Serving Workers
Receptionists and Information Clerks

Grounds Maintenance Warkers

Miscellaneous Business Operations Specialists
Miscellaneaus Sales Representatives, Servlces
Construction Laborers

Miscellaneous Teachers and Instnuctors
Miscellaneous Production Workers

Food Preparation Workers

Automotive Technicians and Repairers

Computer Support Specialists

Health Practitioner Support Technologists and Technicians
Licersed Preactical and Licensad Vacational Nurses
Counter and Rental Clerks and Parts Salespersons
Bus Drivers

Shipping, Receiving, and Traffic Clerks
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Computer and Information lysts

Police OMficers
Counselars
Therapists

Instead, nurses and teachers might soon
become the most common jobs,

These predictions are only the probability of each job

becoming automated. Fewer managers will probably also
be needed when there is fewer staff to manage.

It is mostly low-income jobs that risk being
automated, Jobs that require social skills,
creativity or higher education are less likely to.

B |obs likely to be automated
B |obs that are likely to remain

Source: U.S. Bureau of Labor Statistics, Frey & Osborne, The Future of Employment, Henrik Lindberg, Visual Capitalist. BofA Global Research. February 28, 2023




Industry Winners & Losers
Sectors with more routine/limited training tasks at higher risk

of automation

Estimated Net Job Creation by Industry Sector, 2017-2037
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Source: BofA Global Research Estimates, PWC. February 28, 2023




Companies Adopting Al

Generative Al holds tremendous potential to transform work-
share of tasks

Generative Al’s Potential To Transform (Industry Average)

» Higher potential for automation

38%
» Higher potential for
augmentabon

= Lower potential for
augmentabon or automatbon

= Non-language tasks

Source: Citi Group Inc. July 10, 2023




Companies likely to significantly increase Al use over time

Estimated % of Enterprises Implementing AI-Augmented Development and Testing Strategies

40%
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10%
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Source: BofA Global Research, Gartner *A.I./M.L. = Artificial Intelligence/Machine Learning. July 6, 2023
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Al revolution in the workplace

Generative AI Will Transform Work Across Industries
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Source: Citi Group Inc. Accenture. July 10, 2023




The highest paying jobs are most exposed to Al disruption!

U.S. Occupations
Al Exposure Versus Wage Rank* 2010 Through 2018

Std.
Dev.
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Source: Acemoglu, D., Autor, D., Hazell, 1., and Pascual Restrepo, 2022. “Al and Jobs.” NBER Working Paper. Empirical Research Partners Analysis. June 20, 2023
*QOccupations ranked by their average hourly wages over the period of the analysis.




Al Use Cases
Al in Automobiles

Every Car Will Generate 4TB of Data Everyday...Excluding the Data From All These Cars Communicating

THE COMING INAUTONOMOUS VERICLES

SONAR
RADAR GPS

PER SECOND
PER SECIIND

AUTONOMOUS VEHICLES

[:hH EHAE 1 ! ';\ S~

PERSECOND N j
3 .

PERDAY... EACH DAY

- mtel -

Source: Intel. BofA Global Research. February 28, 2023
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Al in healthcare-medical Al products

Al-Enabled Devices—Branch of Medicine Served

Hamatology

3%
Neurology

3%

Source: FDA, Citi Global Insights. April 6, 2023




Most current Al solutions stop at stage 4; stage 6 may be
decades away

Stages of Automation in Radiology

1. Digital images

2. Images
analyzed offsite

3. Al highlights
areas of concem

4. Al tnages <= You are here
patents

5. Al recommends
diagnosis

6. Al makes
diagnosis

Source: Citi Global Insights. April 6, 2023




Al can help with almost every aspect of biopharma

Biopharma Process and Impact of Al

) . . p
How does a particular disease evolve’ Transformers "understand” large molecules

the biology + Isthere a I“target" |e-g. Ina protein} where @  |ijke DNA, RNA and proteins
molecule interrupt the process

Understanding

CAVCC VRN - Traditionally informed trial & error Al helps researcher "design" molecules
candidate * Thousands of molecules synthesized  rather than “discovering” them
molecules OVEr many years

« Ay duration 10 years in total Al can speed trials by finding

3. Clinical trials L .
+ 92% of candidate drugs fail participants more quickly

4. FDA approval

. . i ly chain
approved drugs  EEGEURUELE improve supp
approved drugs gh marg logistics

6. Patent expiry

Source: FDA, Citi Global Insights. June 23, 2023




Al in agriculture

Al Could Reduce ~40% of Farmer Cost Structure
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Source: Bernstein Analysis. May 2023




Al in online grocery

Source: Bernstein Analysis. May 2023
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Smart refrigerator

Source: Bernstein Analysis. May 2023
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Smart kitchen

- = -

User opens smart fridge Smart fridge suggests a recipe based Fridge sends the receipe to smart oven The oven will notify the user
on the ingredients user picks and set temperature automatically when the food is ready

Source: Flaticon, Bernstein Analysis. May 2023




Al in retail

Try Lipstick Shades Virtually

Source: Bernstein Analysis. May 2023




Al in the restaurant industry

Five Critical Areas Drive Maximum Impact in the Shortest Time
Al Use Case Impact Analysis- Illustrative

High The differentiators
Al-led suggestive
selling Kiosks .
Al-led &
. Drive Thru Store automation and
. . autonomous delivery
Al-driven throughput
Al-fed order Imnrovement
Estimated Mana gement p .
ampact O star Al-led Inventory ®
Management Management Kitchen
Persunaﬂzaﬁnn of BAROrRC]
@ Marketing & ®
Chatbots @  engagement Al-led
Voice-ordering menus
Low The low hanging fruits The ‘side toys’

Near-term Time to Maturity Long-term

Source: Bernstein Analysis. May 2023




Al in fast food

Vision AI Could Significantly Assist in Order Preparation and Accuracy

Source: Precitaste, Bernstein Analysis. May 2023




Trust AI?
Younger generations are more positive about ChatGPT/Bard

Favorability of ChatGPT and Bard

20%
B ChatzPT mBard 1 Average

11%
7%
2, 4% g0

Gen Z Millennials Gen X Boomers

18%

16% 50

14% 1495

1404 13%

12%

10%

E

F

Source: BofA Global Research, MorningConsult. Note: Favorability is the proportion of people who responded with very favorable or somewhat favorable. February 28, 2023




A third of the global population is Gen Z and 9% is Gen C

Share of the Global Population by Generation

Silent

Baby Boomers

15%

Source: UN. BofA Global Research. February 28, 2023




69% of executives think that cybersecurity is their biggest
Al-related risk

Biggest Al-Related Risks U.S. Executives are Currently Facing, January 2022 (% of Respondents)

Cyberseounty 65%

Data prvacgy b5%

Compliance with varlous stateand locl regulations

Legal llability

Lack of understanding the technology

Lack of egulationwith dear guidelnes

Relance on third partles that supply the Alalgorithms

Organization’s reputation

Recrultmentfalrmess/algorithm bias

Physicd safety

Source: Baker McKenzie, Insider Intelligence, BofA Global Research. February 28, 2023
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Consumers more likely to quickly adopt AI-based tools than
Institutions

A Simple Decision Tree to Gauge Al Risk vs Opportunity for “Affected” Companies

Question 1: Is the Market Served/Data Set Relied Upon....

Domain-Specific/ General Interest/ A database’s size,

Proprietary Publicly Available __ relevance and accuracy
all improve reliability

{ )

Question 2: Is the Client Base Primarily....

Institutional Consumer Institutional Consumer

i Less Risk / More Opportunity More Risk / Less Opportunity i

Source: Citi Research Inc. July 10, 2023




Lots of trust issues

Obstacles to Business Use

o 2

uncertainty El't“ml

inerna L People-relzted

O O obstacles
kM Enagement Employes
resistance resistance

O O O O] e
O N G Y ) e

obstacles

Hallucinations: Bias: Data privacy: Unclear sourcing:
libal etc. risk reputational risk leak risk legal/1P risk

O O O )
A O ' N e N -

obstacles
Complex tech Meed for reliable, Limited tzlent Heed to zlign
integration with tailored, securs pool strategy and
legacy systems data stakeholders ___J

Source: Deutsche Bank. June 28, 2023




AI Challenges

Moore’s law™* won't catch up with Al and data

CO2 Emissions Footprint (000s Ibs.)

800
626.2
600
400
200
, 1 36.2
0
Airtravel fromNew York Humanlife (avg. 1year) Amercan life (avg. 1 year) US carmanufacturing and  Training an Al model
City to San Francisco (1 fuel consumption (avg. 1
passenger) lifetime)

Source: BofA Global Research, College of Information and Computer Sciences at University of Massachusetts Amherst. February 28, 2023
*Moore’s Law is the principle that the speed and capability of computers can be expected to double every two years, as a result of increases in the number of transistors a microchip can contain.

Federated

Hermes



Substantial reforms have made the FDA much more
innovation-friendly

Assessment of Whether U.S. and EU Regulators Have Responded Well to Digital Technology

45%  mUS respondents' view of US regulation
m EU respondents' view of EU regulation

gor 29%

0
I23% 26%

19%

6%

17%
- d

Strongly Strong
4 - . gly
Agree Disagree

Source: BCG and UCLA Biodesign. Citi Global Insights. April 6, 2023




China and the AI Race
China leads the world in industrial robot installation...

Number of Industrial Robots Installed in 2021

China . s sssssSSSSSSSSSSSSSSSSSs——— (8 2

Japan e 477
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South Korea wssm 31 1

Germany mmm 238
taly m= 14 1

Talwan m 96

France m 59

Mexico ® 54

India & 49

Canada

Thailand 1
Singapore 1 35
Spain ¢
Poland 1

Ok 90k 100k 150k 200k 250k 300k

Source: IFR, Stanford AI Index, Evercore ISI Research. June 22, 2023




...And more robots than the rest of the world combined

Number of Industrial Robots Installed In 2021
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Source: IFR, Stanford AI Index, Evercore ISI Research. June 22, 2023




China lost the internet race, but now...

China Closing the Gap in Al Dealmaking
The number of Al startup deals in China is on a path to parity with the US

Mumberof China Al deals as a proportion of US daals

Source: Prequin, Renaissance Macro Research. Data from June 14, 2023
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Investing in the AI Revolution

Too late to invest?

Tech Innovation Waves, Market-Relative Forward-P/E Ratios2 1968 Through September 2023
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Source: Corporate Reports, Empirical Research. Data as of September 30, 2023.

Note: Large-Cap Technology and Interactive Media Stocks in the Best Quintile of Nine-Month Stock Price Trends and in the Chat ETF?

1 Ranked within the sector

2Capitalization-weighted data 3 Relative trailing-P/E ratios

4ETF designed to capture Al plays. The top-ten positions, as of mid-October, that comprise 54.8% of the portfolio, are: NVDA, MSFT, GOOGL, ADBE, META, CRM, BIDU, AMD, IFlyTek, MRVL.
The information is for informational purposes only and is not a recommendation or designed to promote any specific investment strategy or security.




Al theme boasts better margins than previous tech
Innovation waves

Tech Innovation Waves, Free Cash Flow Margins2 1968 Through Mid-October 2023
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Source: Corporate Reports, Empirical Research. As of October 17, 2023

Note: Large-Cap Technology and Interactive Media Stocks in the Best Quintile of Nine-Month Stock Price Trends and in the Chat ETF?

1 Ranked within the sector 2Capitalization-weighted data

3 ETF designed to capture Al plays. The top-ten positions, that comprise 54.8% of the portfolio, are: NVDA, MSFT, GOOGL, ADBE, META, CRM, BIDU, AMD, IFlyTek, MRVL.
The information is for informational purposes only and is not a recommendation or designed to promote any specific investment strategy or security.




Al workers earn their keep

Change in Sales for a 1 Stnd Dev Increase in the Share of AI Workers at a Firm1
2010 Through 2018

%
50

45
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35
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25
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All Firms Technology *** Finance ** Manufacturing *
(ex-Tech) **

Major Sectors

Source: Babina, T., Fedyk, A., and James Hobson, 2022. “Artificial Intelligence, Firm Growth, and Product Innovation.” Working Paper. Empirical Research Partners Analysis. June 20, 2023
Note: U.S. Publicly-Listed Companies

1Change in sales and employees are over the eight-year period. ***,6 ** * denote statistical significance at the 1%, 5% and 10% levels, respectively.




2060- An Al Odyssey
Artificial super intelligence is scary!

Three Stages of Artificial Intelligence

Artificial Super Intelligence
surpasses human intelligence across all fields

Artificial General Intelligence
Includes power of reasoning, problem solving and abstract thinking

Artificial Narrow Intelligence
Intelligence restricted to one functional area

0
o

Source: UBS. March 2, 2018




"Open the pod doors, HAL.” "I'm sorry Dave, I'm afraid I can’t do

that.” (2001: A Space Odessey)

Source: BofA Research.

Clippie’s Revenge

Consider the classic example of the paper clip maximizer. A hapless factory owner orders his new Al to “Produce as many paper clips as
possible. Don’t ask me how, just do it!”

The Al gets to work retooling the factory to increase paper clip production. After the factory is running at full capacity, the Al starts to build
new factories. And then more factories. It also rewrites its software to improve its capabilities, thus allowing it to become more efficient at
making paper clips.

Staying loyal to the original goal of producing as many paper clips as possible, the Al preemptively breaks off communication with the owner,
knowing full well that at some point the owner will say “STOP IT! We have enough paper clips!”

Sensing that the owner or governments will retaliate, it takes control of key global command and control systems.

After turning much of the planet into paper clips, it launches self-assembling space probes to transform everything in the solar system, and
eventually everything in the galaxy, into paper clips.

The process continues until it finally comes into contact with its archenemy... the staple maximixer!
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Appendix 1: Citi's Generative AI Names (GAIN

) Baskets

GAIN-Enablers, GAIN-Adopters and GAIN-Monitors

5
samri Layar Crowdstrike YUM China
Advantest Expedia Tech & Comms supersectar
::':r" GoDaday Auto Trader
Mice Coursera
ASM Intemational Palo Alto Networks Delivery Hero
:f;"' Roblox Entain
Widen ServiceMow EXL Service
SMAP Flutter
:r““ snowllake Genpact
Squarespace Hitachi
Micron Unity iyl
ﬁ?m Wic.com Just Eat Takeaway
ni Zillow Group NetEase
:;"r::“" Electronics Services layer Prosus
Accenture RELX
:::E""“ Amdocs Sony
inirs S mn ‘T;Hn;uﬂt Music Entertainment Group
EETan Glabant Wolters Kiuwer
Amazon
= Zalando
Baicy eaithoase separseetor
Bharti Airtel Financlals & FinTech supersector M3 i
Digital Realty Aan Fhreesia
Teladoc Health
el Sk of Avrice Industrial Tech & Mobility supersector
Fll Blackrock Aptiv
Hewlett Packard Enterprise Blackstone Ford
Hon Hai Charles Schwab Corp
It e East Monay Information ﬁm“..:m
KT Intercontinental Exchange Lurminar
MTT JP Morgan Mobileye
Cracle Londan Stock Exchange Tesla
FT Telkom Indonesia Marketdxess Haldings
Quanta Marsh & Mclennan
Singte astercarg
SKT Mubank Tech & Comms supersector
Wistron Robinhood Audabe
Wiwynn Ryan Speclalty Holding Chegg
Models & MLOps SaFi IFG
Alibaba Group Towers Watson Mice
Alphabet Visa oM
ESTC Wells Fargo ServiceNow
ifiytek Consumer supersector Universal Music Group
Meta CCH Warner Music
Microsoft Coca-Cola Financials & FinTech supersector
MaongoDE Heineken Raymond James Financial
Tencent L'"Oréal Locaweb
Software & Applications layer LVMH LFL Fimancials
Adobe Mestié Stifel Financial
Ansys Pe psi
Booking Holdings Pernod Ricard

o Citi Ressarch 2023

Source: Citi Group Inc. July 10, 2023
Note: The information is for informational purposes only and is not a recommendation or designed to promote any specific investment strategy or security.




Appendix 2: "Productivity prospectors”-EVR ISI Al initiative &
automation beneficiaries

EVR 1Sl Al Initiative & Automation Beneficiaries - Top Picks

e 1T

Alintegrators/Enhancers
MSFT is integrating A.l. across its entire product and senices suite and offering "Coplot™ Al assistants for s business segments that will truly transform how every user will

imteract with their platforms and applications on a day-to-day basis.
Inchuding LLMs in core Search results could provide a boost to growth outiook while Cloud Cormputing could be supportec &y Al deployment. GOOGL has deep access 1) cash

Microsoft MSFT 2480 333258 Materns COutperform

I SO0GL 123 1A% ! Ouy . 2) data, and 3) Al data excellence - all crtical in taking advantage of the Al opportunity.
Amazon com AMIM 1281 124 83 Mahaney Ouperform Al deployrment to further mprove retal business personalization, tangeting capabdities and ads alongside a boon to 2005 which leads overall doud market share.
Adobe ADEBE 218 477.43 Materne Oukperforrn Adobe has the ‘rifecta’ of characteristics to be an Al winner — scale, unique data sets, and a largs monetiza - = - ustomer base
ETev . Efforts to leverage Al are underapprecated by investrment cormmunity. Etsy = not new to Al—the cormpany ha: cweraged »  _dled data, infrastructure, and talent to ntegrate
== = — Lo N LoE Al technology over the years. More recently, Etsy has been using Al and neural networks 1o mprove ==arch ano =suits on its platformn.

o Inteloent Solutions COCS 7 1072 Mat Outperf [.‘-'I:ES is at the forefront of making the insurance claims process faster and =25 21 for consu = s, INsW e companies, repair shops, parts prowsders, and many other towch

points.
Al presents product deseloprent and productaty tailwinds. A key beneficiary from leveragng .~ echnolo, | o drive operational efficiencies and topiine growth over the long

VWix com WX 4 7915 Mahaney COutperform ferm.

Tech Enablers

Best-in-class haroware (compute + networking), to founcational softwars © CUDA (0 ary the foundation to the entire ecosystem today). to application specific software
across werticals workng to democratze Al
Metwork increasingly becomes a bottleneck o Ceneratve + | o d LM won. 1scaling  wnerative Al represents 15% of AVGO semi revenue and maragement projects

MDA, MDA 1,063 43D.45 Muse Outperform

Broadcom AVGO A50 84788 Muse COutperform 95%+ by Y24 with risks to the upside.
Bquinix BEQIX 72 788.00 L COutperform As Al workloads transition towars imerencang cver tme, we sec  mpanies that specialize n interconnection (EQLX in particular) benefiting by ths technology transition.
Mareell MRVL 51 5A.B5 Muse Outparform MRVL has strong leveracs 1o some o e highes - wwth opponunties across the Data Center. EVR 151 Semiconductor Analyst C_J. Muse suspects that supply will rermain a

gating factor amidst a signficant =t=0-00 ndeman  ~ high-bandwidth solutions.

AMNET prowades networking for the Al revo cton: Al & _ching market will hit $5-578 and Arista should be able to capture 30% of the market, consistent with its share in overall
hyperscale switching.

¥While the maj -y of Al wor “ads are )V’ 4 . intially take place in data cemers captively owned by hyperscalers before shifting to thind partyfleased facilities, data center

Arsta MNetworks ANET a7 151.51 Diaryanani Outperform

d ’ DLR = 1055 L P companiss Wi apansive fu o ke - ayperscale exposure such a5 DLR will benefit from increased data center power demand.
Vet VRT g 22 a7 Daryanani Cuxperforrm VRT bensfits romdata cemter - 35 rack denstties rise gwen increasing GPL clusters for AVML workloads.
Security

PAMNW is the  rpest standalone secunty vendor by revenue. The company’s growth profie = driven by underying market strength combened with ability to drive share gains

Fako Allo Networks AN n 238.92 Levine Outperfonn from legacy  mpetiors via innovative product offenngs, a strong go -to -market organzation, and vendor consolidation towand market leaders.
: : 5 CRV” s not just a point sclution selling endpoint. CRWD has matured inte a data platform that spans across endpoint, identity, workload and threat protection with multiple
CrowdSirike Holdings  CRWD 24 143.85 Lewine werform ‘ e -y : ity and inko IT-Ops
Zacaler Z5 21 144 .85 Lewine Qe _&is a true disruptor innext-gen cloud securty as one of the few beneficianes monetzing hybnd work,
Industrial Automators
Analog Dev AD a3 185 44 Muse Outperf A leading supplier mto Factory Autorrabon, enabling mtelligence at the edge through its porifolio of assets including power and communications. Industrial remains one of the

strongest growth areas in the semi industry over the next 10-20yrs.

a Eaton's strength in seming industral factories with elite power management will become more significant as factory mvestment focusaed on enhancing labor productivity implies
74 194 84 Raso SE i

Eaton ETM more automated and “smart devices” processes, reguinng ever more sophisticated power management solutions.
Ot APH's balanced exposure to various end-markets diversifies away the economic oyclicalty with relatvely muted revenue volatilty gieen no end market =25% of sales. Diersity
Amphenol APH 23 81.37 Daryanani = additionally enables APH to participate in a wide host of secular growth drvers (EV transition, warehouse automation, Al loT) and drive growth
Ingersoll Rand, as the world's second largest industrial compressor manufacturer with a ksading position in Morth Amenca, s well postioned not just for global re-shoring trends
Ingerscll Rand IR 26 114 Raso COutperform but also for i i ——— o,
Oin the Industrial Automation side, TER is the #1 supplier of collaborative robot ("cobot™) arms through &s Universal Robots business (along with being a lkeading supplier of
Teradyne TER 17 106.89 Muse Outperform . mobike robots o MR

Source: Evercore ISI Research. June 22, 2023
Chart is for example only and represents a sample only. The information is for informational purposes only and is not a recommendation or designed to promote any specific investment strategy or security.
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Appendix 3: A

Python
Tabminge

Prowidies users with whaole-line coda completion and leams coding pattems

snapshot of generative Al tools
Tool Description/Features
Bard A generative Al chathot developed by Google, mitially besed on its LabDM model
Bing Chat & chatbot powered by Microsoft Bing
Character.Al Simutates conversations with real and fictional characiers
ChatGPT A genarative &l chatbot developed by Cpendl
Copy ai Generates blog posts, social media posts, and emails
Fresedio Produces slogars, summianas, introductions, articlas, titles, and product descriptions
Text Generators Jasper Provides users with content templates and ensbles collsboration
Peppertype i Offers ready-made terplates for creating meta descriptions, artickes, and emails, enabling
commercial use of the produced content
Roytr Crestes tithes for SED optimization, preduces blog posts, articles, emails, and socal media ads
K-Explores hdakas coda completion and custom miodal suggestions
PyCharm Providers users with code completion, highlights ermors, and enables automated refactoring in

Creates collages and generstes mages with the option of manipulating 3 subject's age,
Artbreedar
gender, sic.
Crampon Cioverts fexi-to-image [not suitable for creating kanger images|
Image Ganerators Dwall-E Craates, edits, and wakates images, offering the commercial nights to created content
NightCafia Art genaration with different styles and resolution options

StBmyal

Enables the creation of artwork with different style options, aspect ratios, etc., giving full
ownership of produced contant
Elai.io

Bllowers for the corversion of text to wideo, offering 25+ different svatars

S Supgorts video creation and offers editing tools (adding transitions and filkers, removing
backgroundsl
Video Generators Lumans Crffars templates o create onginal videos based on text, aricles, and blog posts
Synithesia Erables text-io-video corversion, providing 70+ different svatars
Veed.i \fideo generation and editing, adding =ubtities, remowing background noise, and resizing
- vidzos
Colormnind iCreates color palates based on movie scenss, artwork, and other mages

Designs.=i
Design Ganarators

Genarates logos and bennars, provides design templates, and erables the sxport of produced
content to different formats
Khroma

Creatas custom color peleties
Llizard

Crestes designs for mobile applications, websites, and landing peges based on skatches
Loneoi.ai

Erables text-io-speach conversion and gensrates raslistic Al woiceovers

Craates voceowers for different contexts, enables adding punctuation, and provides the
commercial mghts to the content
Voice Generators Play.ht

Provides Al-generated voices for vanous commercial purposes in 140+ languagss
Replica

Emabdes text-to-spesch corversion, offering Al-gensreted woices
Speschiy
AN,

Allows texi<to-speach comearsion while ensbling the adjustment of reading =peed

Cragtes authentic music based on preferred style, granting copyright of the produced content
Amper Al

Produces royaly-free music besed on prefemred genre, length, mstruments, provading

Music Generators

perpsiual hoensse
Ewokes

Gensretes Al-generated and royely-free music collection
Jukebioo

Cregtes authentic music with Algenerated lyrics, providing users with dfferent ganne options
Soundraer

Erables onginal music creation and commercial usa of the produced content

Source: AlMultiple, Tool Websites, Goldman Sachs Global Investment Research. July 5, 2023
Note: Table does not constitute an exhaustive list of all existing generative Al tools.




Appendix 4: Job categories potentially impacted by Al
identified by ChatGPT and Empirical Research Partners

Shares of Jobs and Wages 2022

Number Average Share Share
of Annual of of
ChatGPT-ldentified Categories labs Wages Jabs Wages
Office Clerks, General 2,517,350 341,140 1.70% 1.13%
secretaries and Administrative Assistants, Except Legal, Medical, and Executive 1,826,710 43 410 1.24% 0.B7%
Bookkeeping, Accounting, and Auditing Clerks 1,550,750 47.440 1.05% 0.80%
Sales Representatives of Services, Except Advertising, Insurance, Financial Services, and Trawvel 1,075,750 77,390 0.73% 0.91%
Medical Secretaries and Administrative Assistants 682,630 41,260 0.46% 0.31%
Executive Secretaries and Executive Administrative Assistants 475,240 71,060 0.32% 0.37%
Production, Planning, and Expediting Clerks 389,920 55,080 0.26% 0.23%
Bill and Account Collectors 202,840 42 B20 0.14% 0.09%
Information Security Analysts 163,690 119,860 0.11% 0.21%
Payroll and Timekeeping Clerks 159,190 52,300 0.11% 0.09%
Computer Programmers 132,740 102,790 0.09% 0.15%
Telemarketers 96,520 33,600 0.07% 0.04%
Wweb Developers 88,620 87,580 0.06% 0.08%
Writers and Authors 54,010 91,560 0.04% 0.05%
Interpreters and Translators 52,160 61,730 0.04% 0.04%
Word Processors and Typists 41,990 44 990 0.03% 0.02%
Statistical Assistants 6,710 54,630 0.00% 0.00%
Proofreaders and Copy Markers 5,120 48,770 0.00% 0.00%
Correspondence Clerks 4970 42 560 0.00% 0.00%
Mathematicians 2,070 113,860 0.00% 0.00%
ChatGPT-ldentified Categories Total 9,528,980 $63,692 6.44% 5.41%
ERP-ldentified Categories
Customer Service Representatives 2,879 840 341,190 1.95% 1.30%
Loan Interviewers and Clerks 242,630 46,740 0.16% 0.12%
Insurance Claims and Policy Processing Clerks 227,580 47,840 0.15% 0.12%
Office and Administrative Support Workers, All Other 174,590 43150 0.12% 0.08%
Information and Record Clerks, All Other 150,590 45,910 0.10% 0.08%
Order Clerks 113,500 40,540 0.08% 0.05%
Editors 101,430 84,820 0.07% 0.09%
File Clerks 87,250 39,560 0.06% 0.04%
Procurement Clerks 63,340 46,560 0.04% 0.03%
Technical Writers 48,620 86,760 0.03% 0.05%
Mew Accounts Clerks 45170 42 B8O 0.03% 0.02%
Brokerage Clerks 42,700 59,200 0.03% 0.03%
Financial Clerks, All Other 41,850 49 710 0.03% 0.02%
Desktop Publishers 6,560 53,390 0.00% 0.00%
ERP-ldentified Categories Total 4 225,650 $52,018 2.B6% 2.03%
All of the Above 13,754,630 360,105 9.30% 7.44%

Source: Eisfeldt, A.L., Schubert, G. and Miao Ben Zhang, 2023. “"Generative Al and Firm Values,” Working Paper, U.S. Census Bureau, Empirical Research. May 25, 2023




Appendix 5: Job categories potentially benefited by Al

Shares of Jobs and Wages 2022

ar Adinua il or
ERF idestilied Beselied Cangories Total Jobe Wk Jobs W g
Safrware Developirs 1,534 700 132,030 [ETE Y PR
Aocountanns and Auditors 1, 402 420 BG, 740 0955 1338
Blamentary School Teachers, Except Spcial BEdecation 1,3%4 3700 &E 000 [EET5 1 D45
Salus Aspresantatives, Wholesake and Masedeoring, Except Techaecal and Sciesmifec Producs 1,273 400 TE.EDD DLEBER 1.07%
Teaching Assiscaais, Excepr Postsacondiry 1, 354 340 13 740 DLESS Db,
Eusiness Oparations Specialios, All Oohir 1 :EN F30 EX 670 073 OURES,
Sacandary Scohood Teachers, Excegn Special and CareeryTechnical Edecation 1,062 O B 4ED O TR O T
Project Managjesmsnt Specalisce 241910 o610 [R5 [EEL
Human Resources Specialists 835,360 73,080 055w 0LETH
Bl il i 1 Al R G 80E.BB0 104,660 55 K Fe
Markst Rickidrch Analysts and Marksring Sscialises TREEXD TE.EBO [FR25 [
Fanancial Managirs T40, 780 166,050 [aR145 1345
Lawyars ForF 160 163,770 DLE 137
Coevppree T User Supget Spacialisce [ R ] &1,580 4T LT
Miaddle School Teachers, Excepr Special and CaneerTechnical Edwecation &1, 030 BT 7R LY O 55
Sales Managers 536,200 150,530 35w OLBE
Cootrppraiti  and IHS Ao SR s Md s 533,220 173,670 35w 1.01%
Midical and Haalth Serdiis Managis 476,750 127,980 0.3FN e
Burywrs afd Purchasing Agents 454 EBO 7, 140 ik L OoREN
Insuranci Salis Agence 445 a0 75,950 [ 25 03T
Sacurites, Commodities, and Financial Sendices Sales Ageaas 443 F20 W00, 740 [ 25 DDAl
Cosmpee r O cupatemg, Al Ochis 416,320 04 6RO [l 1 DU4-ES
Preschessl Taachars, Excint Spaslial Educarssn 415, 260 1B 640 [l 1 [E R E--
Saibetratie Tadchirs, SharrTarm 397 200 4F BBO 0¥ AL
Traiming and Developmisnt S pecisisns A&7, 180 &9,870 0_F5% O EN
Coonpliance Officers 159,640 76,080 [aBeT5 OBl
Loan Officers 45 550 E4,160 0¥ 0u3
Parahegabs and Legal Assistancs J45 240 &2, 8B40 033 O das
Markering Managirs IFEETO 58,280 0_FF 05T
Hivwnrk and Compurer Sysrems Adenn s1ranors ArE.930 7. 160 QFFe 035N
Indiistisal Efegindsis AX1.400 @E.560 QFFe 035N
Civil Enganaars 307,570 o7, 380 [} TR
Fanancial amd | soment Sadyirs 291,370 1QE, 7940 DI 0356
Sales Reprasaniatives, Wholesaks and Manufaoring, Technacal and Scienific Produos 290,E30 1 O 8IS0 _hirg 0356
Education Administranors, Endingamen thiough Secondary 255900 [ ] [a R § i PRt
Chaims Adjustirs, Exaniners, and |t ganes 285270 73,380 [a R ] T3
Parsonal Financial Advisors 283,060 137,740 [a R ] 038
Wi it . vy s 277,560 10,820 [a R ] k1LY
Pulbilir Fodarsoe Soacialiss 264 750 TE, 540 0L E 0 T3
SalfEnrichment Teachars 248,150 50,320 [N s RS
Tkt ESrimanors 2F5.310 76, 740 0.1 5% R
Postsbcondany Teachers, Al Dnher 214,520 21,760 0.1 5% 0 FH
Hialth Speciahies Tedchirs, Postsacoandary 207,700 127,640 AR [
Lesgektaciang 20X 970 E1.220 AR R E:-
il Ex LRt 1 5 240 T4k 440 0135 [LRTE
InsCrech enal Coserdi nanes | S &6O 73,080 0135 O e
Archetetural aned Engansieraiy Mandgers 197,180 153,310 0.13% 035
Laodpware Qualivy Assuramnce Analyscs and Tesmers 1 85 420 05, 750 [l k5 1 0 X3
Spwcial Educaron Teechers, Kindergaren and Bemanary Schoeol 1 %5000 &E EBO (LA kS 1R .
Madical Records Specialists 1 87,720 51,050 AR 5 R ]
Elsrical Enginers 1 EE 210 114,050 1R = 0 T3
Tulars | 74 580 44 B20 1R = [
Coevgpre T Mok Aurchitecrs 1 73820 10,4940 1R = 1 ied
Coevgpret T Mok Sappon Spiecialisas | GE §i20 T&, 060 LN AL
Educatian Adminisoranses, Posaseconddry 167,060 I1%,180 ik oZiN
Ll Seirenarsts and Adminisirali AsSiIants 1 58,940 54,180 ik i
Coiarr, Munespal, and Leoesfde Clefs 1 58,760 45,280 ik OuDEs
Data SCenCiscs 1 58,630 I1%,240 ik [
Spacial Education Teachers, Secondary School 1 52,4040 71,200 A ]a5 oLl
Essgingars, AN Cnher 1 50,420 iii.zad 0. e LA E:-
Teaching Astistants, Postsecondary 135, 060 40,000 [l 5 (el
Librarians and Mibda Collemions Specialsis 131,680 &4, 770 (DL0rER uDrind,
Educational insmucion and Libesy ‘Worke s, &l Ocher 129,070 52250 DA [ F
Faranicial Spicialises, AllOther 127,020 E3.580 ka5 [ =
Teachers and Insarucooes, All Ooher | 0,480 66,450 DLDES [
Kindergasman Teachers, Except Spimal Educan on 1 18,250 65,120 DLDES OuDES,
Resendation afd Transpetation Ticker Agents and Tl Clerks 118,130 45 440 QL08R 0iDeeAE
Msaring, Comnvention, and Ewint Plingsrs 112070 EE. 750 [alat:s 0uDT
kadical Scienniss, Excepr Epldemiologiscs 110,550 0,630 Q0T LRk
Elcarasn s En gi s, Excapd Coimhgaia | 36,640 11E,460 QOTR [FRES
Adverising Sales Agens 1 086, 560 73,260 0T [
Aurchiteciural and Civll Orafoers 1 05 S60 &1 660 0T [ EiE
Insurasse Undararicens 1 05 S04 EX 900 0T OO
Dperasoes Research Anabyscs 1 G5, 0Bd @5 820 Q0T oLl
Hiiffidd R flaifiids ASEHTAACS, Exsint PayToll aidl T ki ng | %, 65D 45 900 QOTR OuD5N
CareerTichnical Edecation Texchids, Posiseoondiry 132,100 65,500 0LOTR Lk
Elcriecal and ElCtrndni ¢ Engingining Techfsdbeimits & Taohnicl s 0,050 70,810 QOTR OuDEs
Aur, Drama, and Musac Teachers, Pascebiondany @7.B30 @3,840 QOTR R ]
Wb and Digical Incesfacs Designers 7350 1an, 740 0T AR
125 Caher Categonas _ 3,838 B0 EE 520 2 6 371N

ERP-idin sfiid Baneficed Categonss Tonal 33,730,460 21,581 2T EBiw 33756

Source: U.S. Bureau of Labor Statistics, Empirical Research. May 25, 2023




Appendix 6: Goldman Sachs’ baseline assumes tasks in 13
categories up to a difficulty level of 4 could be automated

Al-Exposed Work Activity

Getting Information

Monitoring Processes,
Matenals, or Surroundings

Identifying Objects, Actions,
and Events

Estimating the Quantifiable
Characteristics of Products,
Events, or Information

Processing Information

Evaluating Information to
Determine Compliance with
Standards

Analyzing Data or
Information

Updating and Using Relevant
Knowledge

Scheduling Work and
Activities

Organizing, Planning, and
Prioritizing Work

Documenting/Recording
Information

Interpreting the Meaning of
Information for Others

Performing Administrative
Activities

Examples of Automation

Web scrape data from online sources and consolidate into a clean
dataset; conduct and summarize a review of prior research based on
a textual query and answer follow-up questions

Maonitor sensor input and system logs for manufacturing and utilities
system anomalies; monitor intemet activity for changes in sentiment
or trending themes

Identify chjects, music, terminology, and people when provided with
textualivisualfauditory input; provide context on identified subject

Produce market size estimates based on assumptions grounded in
existing research; estimate parameters using statistical modeling on
input data and select optimal model

Process raw data from documents, sensors, and humans into clean

datafiles that are easily subscriptable for analysis; provide summares

of data relevant to user needs

Review documents and proposed acfions for compliance with legal,
requlatory, and corporate standards; provide arguments and
scenarios for and against compliance in unclear cases

Perform statistical analysis of and identify trends within large
datasets; forecast future data based on optimal combination of
variables and model with best ocut-of-sample predictive power

Draft and update reports in corporate knowledge base; update
statistical and financial models based on new data which challenges
prior scenarios/assumptions

Automatically schedule meetings and work activities using
availabilities and emails; assign tasks and estimate time to
completion based on past experience

Delegate and priorntize tasks based on time to completion and
importance; identify gaps or bottlenecks in work plans and target
resources or managerial attention

Transcribe and summarize the content of in-person meetings; write
system reports based on sensor and human data input

Explain the structure and function of code or statistical results in easy-

to-understand language; translate code and text between languages;
summarize and contextualize text with technical jargon

Draft automated email responses; schedule and manage meetings
and work calendars; file and organize paperwork; book reservations

01 e = o S L o R O = P o I O L 0 = = 0 o = O = P o I O L o I O L o I O O = P

O = P

Examples of Tasks by Difficulty (O*NET 1-7 Scale)

- Follow a standard blueprint
- Review a budget
- Study intermnational tax laws

- Check to see if baking bread is done
- Test electrical circuits
- Check the status of a patient in critical medical care

- Test an automobile transmission
- Judge the suitahility of food products for an event
- Determine the reaction of a virus to a new drug

- Estimate the size of household furniture to be shipped
- Estimate transportation delays from inclement weather
- Estimate the size of resource deposits beneath the world's oceans

- Calculate the costs for shipping packages
- Calculate the adjustments for insurance claims
- Compile data for a complex scientific report

- Review forms for completeness
- Evaluate a complicated insurance claim for policy compliance
- Make a ruling in court on a complicated motion

- Skim a short article to gather the main point
- Determine the interest cost to finance a new building
- Analyze the cost of medical care services for all US hospitals

- Track price changes in a small retail store
- Track changes in maintenance procedures for repairing sUVs
- Leamn information about a complex and rapidly-changing technology

- Make appointments for patients using a predetermined schedule
- Prepare the work schedule for salesclerks in a large retail store
: Schedule a complex conference program with parallel sessions

- Organize a work schedule that is repetitive and easy to plan
- Plan and adjust a to-do list according to changing demands
- Prioritize and plan multiple tasks several months ahead

- Record the weight of a patient during a routine health exam
- Document the results of a crime scene investigation
- Maintain information about satellite use for industry communications

- Interpret a blood pressure reading
- Interpret how foreign tax laws apply to U.S. exports
- Interpret a complex experiment in physics for general audiences

- Complete routine paperwaork
- Complete tax forms for a small business
- Serve as the benefits director for a large computer sales firm

Source: O*NET, Goldman Sachs Global Investment Research. March 26, 2023




Appendix 7: How will AI impact industry?

Likely Key Winners and Losers From Artificial Intelligence/Machine Learning/Large Language Models
An Analysis of How AI/ML/ LLMs Will Likely Impact Industry

Indust Impact Comments
IT

iﬂevrg:[?pr?rent Al or large language models (LLMS) @an help developerswrite code for program applications and software. It can diso debug code and suggest Improvements.
P —— e emergence of Al and LLMs could represent one of the strongest upcoming drivers of semis. Computational requirements for running Al models are
Increasing due to the processing power needed t train them.
Data centres As dat@ contnues D row at an exponental rate, more data centres are required ©o store that da:.
th the emergence of LLMs like ChatGPT, It Is easler for threat actors with imited programming skills to generate code for cyberattacks e g, legitimate-
Cybersecurity sounding phishing emalls. Hence, ChatGPT and similar madels are likely to have broad-based Implications on the cybersecurity sector In terms of emall security,
Identty security, and threat detecton.
Search angines raditional search engines could be replaced by chatbot applications like ChatGPT, however, Itis likely that search engines are going to be used In conjuncton

It generative Al 1o Improve the User experience.

) lation
ces

Education
Mediz

hLSIC
L ega
Healthcare

LLMs could drive online keaming, writing textbooks and providing online leaming modules.
LLMs can be wsed for content generation e g, writing news articles, soclal media posts, marketing content, story-writng, summarking =xt, media planning and
aovertsing.

Al and LLMs can be used to transpose music, generate melodies, chord progressions and lyrics. it can even andyse muskc and generate reviews and Compansons.
LLMs canwinte legal doouments and summarise legal cases. ChatGPT 1s even capable of writing legal essays that passed law exams.

Al can help doctors make more data-driven dedsions that Improve the patlent experence. It can be used for remote patient monitorng, population health
managementusing predictive analytics, reminding patients of health appointments, training Junior doctors and providing more accurate patient diagnoses.
Al can help with the Inftial screening of drug compounds to predict Its success rate. [tcan further identify the right candidates for trals based on thelr medical
history.

Telemedicine

Phamaceuncals

Finandals
Al can help analyse the da@ that banks, dversified financids and Insurance companies have o conduct predictive analysis. Al could andyse an Individual's credit

Banks history and calculate the likelinood of default These companies can dso retain customers for longer by providing additiond services based on thelr spending and
financlal activitles.

Finteci Al can help fintech companies automate the credit sk assessment process, detect bank fraud, Increase safety, autbmate the customer senvice expenence and
andyse user behaviour.

apital Goods
Aerospace + Aerospace companies can use Al o Improve fuel efficiency by using recorded data and optimising fuel consumption

Al-powered weapons could be the focus point of the mext ams race. In additon, Image and video recognition could be used for survelllance. This could InCrease

Defence " national generd securlty while reducing human Interventon

Source: BofA Global Research, February 28, 2023
Note: **= Large Positive Impact; ++Positive Impact




Interested in hearing more?

Visit federatedinvestc om/LindaDuessel to sign up for email
updates, watch YouTube videos, connect on LinkedIn and more.

LINDA DUESSEL

Mind on the Market

With more than 30 years of experience, Linda Duessel is nationally recognized for her
expertise in analyzing equity market conditions. Linda discusses personal finance with
investor groups across the country on topics of interest ranging from the impact of the
alternative minimum tax to investing for retirement. Additionally, Linda has been
extensively quoted by Associated Press, The Wall Street Journal and Barron's, as well as
featured in the annual roundtable for USA Today.

As senior equity market strategist, Linda is part of the equity income team, which is
responsible for formulating Federated's views about the market and the firm's
positioning strategies within the equity income team. As senior client portfolio manager,
she is responsible for articulating the strategy, process, positioning and performance of
Federated's equity income products.

Interested in hearing more from Linda? Here are two ways:

1. Read her weekly market views
Look for them on our site and in our weekly email.

2. Connect with her on LinkedIn
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