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

By The Time You Finish Looking at This Chart, 2.4 mn Snaps Will Have Been Sent on Snapchat

Source: BofA Global Research, February 28, 2023
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ChatGPT- The fastest growing consumer application in history 
Time To Reach 100 Million Users Worldwide

Source: Citi Research, SimilarWeb, Open AI. July 10, 2023
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Artificial intelligence is an umbrella term for many technologies 

Source: UBS. March 2, 2018

What is AI? 

Info to central 
brain to learn 

Robots
Processing power

Text
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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 

Source: Center for Research on Foundation Models (CRFM), Stanford University Institute for Human-Centered Artificial Intelligence. BofA Global Research. February 28, 2023
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Professors resorting to blue books and pencils
GPT-4 vs GPT-3.5 Exam Results 

Source: OpenAI. Credit Suisse Equity Research.  March 14, 2023
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We’ve got a labor supply problem
Labor Supply Could Remain Challenged As Working Age Populations Fall in Developed Markets and China 

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

AI and Productivity 
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We’ve got a productivity problem 
Historical 10-Year Annual Productivity

Source: U.S. Bureau of Labor Statistics, Goldman Sachs Global Investment Research.  July 17, 2023
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AI adoption could boost productivity growth >1%/yr over 10 yrs 
Effect of AI Adoption on Annual Productivity Growth, 10yr Adoption Horizon 

Source: Goldman Sachs GIR.  July 5, 2023

%
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Lots of work could be automated by AI, especially in DMs 
Share of Full-Time Equivalent Employment Exposed to Automation by AI 

Source: Goldman Sachs Global Investment Research. March 26, 2023
Note: DM stands for Developed Market, EM stands for Emerging Markets

Jobs Winners & Losers
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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

Source: U.S. Bureau of Labor Statistics, Frey & Osborne, The Future of Employment, Henrik Lindberg, Visual Capitalist. BofA Global Research. February 28, 2023
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Sectors with more routine/limited training tasks at higher risk 
of automation

Estimated Net Job Creation by Industry Sector, 2017-2037

Source: BofA Global Research Estimates, PWC. February 28, 2023

Industry Winners & Losers
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Generative AI holds tremendous potential to transform work-
share of tasks

Generative AI’s Potential To Transform (Industry Average)

Source: Citi Group Inc. July 10, 2023

Companies Adopting AI
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Companies likely to significantly increase AI use over time
Estimated % of Enterprises Implementing AI-Augmented Development and Testing Strategies 

Source: BofA Global Research, Gartner *A.I./M.L. = Artificial Intelligence/Machine Learning. July 6, 2023
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AI revolution in the workplace
Generative AI Will Transform Work Across Industries 

Source: Citi Group Inc. Accenture. July 10, 2023
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The highest paying jobs are most exposed to AI disruption!
U.S. Occupations 

AI Exposure Versus Wage Rank* 2010 Through 2018

Source: Acemoglu, D., Autor, D., Hazell, J., and Pascual Restrepo, 2022. “AI and Jobs.” NBER Working Paper. Empirical Research Partners Analysis. June 20, 2023
*Occupations ranked by their average hourly wages over the period of the analysis. 
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AI in Automobiles
Every Car Will Generate 4TB of Data Everyday…Excluding the Data From All These Cars Communicating

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

AI Use Cases
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AI in healthcare-medical AI products 
AI-Enabled Devices—Branch of Medicine Served

Source: FDA, Citi Global Insights. April 6, 2023
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Most current AI solutions stop at stage 4; stage 6 may be 
decades away

Stages of Automation in Radiology

Source: Citi Global Insights. April 6, 2023

You are here
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AI can help with almost every aspect of biopharma
Biopharma Process and Impact of AI

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

Machine Learning can 
improve supply chain 
logistics
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AI in agriculture
AI Could Reduce ~40% of Farmer Cost Structure

Source: Bernstein Analysis. May 2023
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AI in online grocery

Source: Bernstein Analysis. May 2023

Automated 
Guided 
Vehicles in 
the 
warehouse to 
shuttle 
products 
around
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Smart refrigerator

Source: Bernstein Analysis. May 2023
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Smart kitchen

Source: Flaticon, Bernstein Analysis. May 2023

Smart fridge suggests a recipe based 
on the ingredients user picks 
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AI in retail 
Try Lipstick Shades Virtually

Source: Bernstein Analysis. May 2023
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AI in the restaurant industry
Five Critical Areas Drive Maximum Impact in the Shortest Time

AI Use Case Impact Analysis- Illustrative 

Source: Bernstein Analysis. May 2023
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AI in fast food 
Vision AI Could Significantly Assist in Order Preparation and Accuracy

Source: Precitaste, Bernstein Analysis. May 2023
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Younger generations are more positive about ChatGPT/Bard
Favorability of ChatGPT and Bard

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

Trust AI?
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A third of the global population is Gen Z and 9% is Gen C
Share of the Global Population by Generation 

Source: UN. BofA Global Research. February 28, 2023
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69% of executives think that cybersecurity is their biggest 
AI-related risk  

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

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 AI Risk vs Opportunity for “Affected” Companies

Source: Citi Research Inc. July 10, 2023

A database’s size, 
relevance and accuracy 
all improve reliability 
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Lots of trust issues 
Obstacles to Business Use 

Source: Deutsche Bank. June 28, 2023
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CO2 Emissions Footprint (000s lbs.)

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.

Moore’s law* won’t catch up with AI and data
AI Challenges
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Substantial reforms have made the FDA much more 
innovation-friendly

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

Source: BCG and UCLA Biodesign. Citi Global Insights. April 6, 2023
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China leads the world in industrial robot installation…
Number of Industrial Robots Installed in 2021

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

China and the AI Race
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…And more robots than the rest of the world combined
Number of Industrial Robots Installed In 2021

Source: IFR, Stanford AI Index, Evercore ISI Research. June 22, 2023
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China lost the internet race, but now…

Source: Prequin, Renaissance Macro Research. Data from June 14, 2023



38

Too late to invest?
Tech Innovation Waves, Market-Relative Forward-P/E Ratios² 1968 Through September 2023

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 ETF¹
¹ Ranked within the sector
²Capitalization-weighted data ³ Relative trailing-P/E ratios
⁴ETF designed to capture AI 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.

Investing in the AI Revolution
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AI theme boasts better margins than previous tech 
innovation waves

Tech Innovation Waves, Free Cash Flow Margins² 1968 Through Mid-October 2023

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 ETF¹
¹ Ranked within the sector ²Capitalization-weighted data
³ ETF designed to capture AI 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.
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AI 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

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. ***, **, * denote statistical significance at the 1%, 5% and 10% levels, respectively. 
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Artificial super intelligence is scary!
Three Stages of Artificial Intelligence

Source: UBS. March 2, 2018

2060- An AI Odyssey
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“Open the pod doors, HAL.” “I’m sorry Dave, I’m afraid I can’t do 
that.” (2001: A Space Odessey) 

Clippie’s Revenge

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

The AI gets to work retooling the factory to increase paper clip production. After the factory is running at full capacity, the AI 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 AI 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!

Source: BofA Research. 
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Appendix 1: Citi’s Generative AI Names (GAIN) Baskets
GAIN-Enablers, GAIN-Adopters and GAIN-Monitors

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.
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Appendix 2: “Productivity prospectors”-EVR ISI AI initiative & 
automation beneficiaries 

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 snapshot of generative AI tools

Source: AIMultiple, Tool Websites, Goldman Sachs Global Investment Research. July 5, 2023
Note: Table does not constitute an exhaustive list of all existing generative AI tools.
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Appendix 4: Job categories potentially impacted by AI 
identified by ChatGPT and Empirical Research Partners 

Shares of Jobs and Wages 2022

Source: Eisfeldt, A.L., Schubert, G. and Miao Ben Zhang, 2023. “Generative AI and Firm Values,” Working Paper, U.S. Census Bureau, Empirical Research. May 25, 2023
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Appendix 5: Job categories potentially benefited by AI
Shares of Jobs and Wages 2022

Source: U.S. Bureau of Labor Statistics, Empirical Research. May 25, 2023
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Appendix 6: Goldman Sachs’ baseline assumes tasks in 13 
categories up to a difficulty level of 4 could be automated  

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

Source: BofA Global Research, February 28, 2023
Note: **= Large Positive Impact; ++Positive Impact
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Interested in hearing more?
Visit federatedinvestors.com/LindaDuessel to sign up for email  

updates, watch YouTube videos, connect on LinkedIn and more.
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