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CHAPTER 1

Introducing Brain 
Rush

 Who I Am and Why I Wrote This Book
I wrote this book because of a gut feeling that generative artificial 

intelligence, a system that delivers new and original content in response to 

natural language queries, could spark enormous change in the way people 

live and work. What prompted that feeling was the 40% rise in the value of 

Nvidia stock – bringing its stock market value to $1 trillion – three weeks 

after its May 2023 earnings report which featured a much higher than 

expected surge in revenue. The source of its soaring revenue growth was 

demand from companies using its chips to train and operate generative AI 

applications such as ChatGPT. This prompted a countervailing intellectual 

response: to investigate whether my gut reaction foretold a significant 

wave of opportunity or an emotional overreaction to a compelling sales 

pitch. Here are some of the questions I set out to answer in this book:

• Which applications of generative AI are the most 

valuable to their users?

• Will such high-value uses of generative AI create 

widespread demand or will they attract initial interest 

and later fade?

https://doi.org/10.1007/979-8-8688-0318-5_1
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• Will generative AI contribute to economic growth? Will 

it create or improve more jobs than it destroys?

• What safeguards must emerge to prevent the legal and 

financial risks of generative AI from overwhelming its 

benefits?

• What does the map of the generative AI ecosystem 

look like?

• How should end users, executives, capital providers, 

and incumbent technology and service providers 

evaluate where to place their generative AI bets?

Two experiences qualify me to answer these questions: I worked in an 

AI startup early in my career that did not become a successful business. 

In addition, I wrote three books about the Internet – Net Profit, eProfit, 

and eStocks – the first during the 1990s when it was far from clear how 

much of the conversation about Internet business was hype and how 

much described real companies that changed the world. From working 

in the startup and writing the book, I learned two key lessons I applied in 

helping guide investors and business leaders to capture the opportunities 

of generative AI:

 1. To succeed, companies must solve the right 
problem well. The AI startup I worked for aimed to 

help personal financial planners advise their clients. 

The startup aimed to encode the decision rules of 

financial planning experts by building a so-called 

expert system. Since personal financial planners 

did not see its product as a solution to a significant 

problem they faced, the company ultimately failed.
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 2. When a tech bubble begins, smart investors and 
executives should bet on products and business 
models that deliver a sustainable increase in 
customer value. Generative AI will be no different 

than the Internet was in that respect. Winners will 

back or lead companies that pass four tests:

• They build the world’s best product to eliminate 

significant customer pain.

• They find and win market share in many large 

markets that need this solution.

• They harness the capabilities required to win 

customers and keep them buying by providing new 

products they crave.

• They sustain rapid growth by creating and 

capturing a meaningful share of new growth 

markets.

 Who Should Read Brain Rush and How Will 
It Help Them?
Brain Rush answers pressing questions about generative AI in the minds of 

varying groups of readers:

• Citizens and end users. Generative AI rapidly gained 

the attention of hundreds of millions of people around 

the world. In 2023, politicians held public hearings about 

the perceived societal risks of generative AI. While the 

White House issued an executive order promoting safe 
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and responsible AI in October 20231, as of early 2024, the 

United States had not passed specific laws or regulations 

protecting society against AI’s risks.2 Brain Rush addresses 

citizens’ and end users’ questions, such as Is generative 

AI an opportunity or a threat to society? Should I urge 

government representatives to pass laws to protect against 

its threats? Which generative AI applications could be 

most useful? Which ones could be useful but risky and 

how can I protect myself against the risks? Should I invest 

in companies that supply generative AI technology?

• Business leaders. Vendors are scrambling to 

develop and deliver generative AI products and 

services for enterprises. Companies are selectively 

making such tools, such as ChatGPT, available to 

their employees. Yet these technologies present a 

mixture of opportunities and risks of wasting money, 

damaging the company’s reputation, and losing 

control of proprietary information. Brain Rush helps 

answer business leaders’ questions arising from these 

dynamics, including: Which generative AI applications 

will provide the most value for our company in the 

short and long term? What is the most effective 

process for engaging employees and customers in 

the development of new generative AI applications? 

1 “Executive Order on the Safe, Secure, and Trustworthy Development and Use of 
Artificial Intelligence,” The White House, October 30, 2023, www.whitehouse.gov/
briefing-room/presidential-actions/2023/10/30/executive-order- 
on-the-safe-secure-and-trustworthy-development-and-use-of-artificial- 
intelligence/
2 “Why AI still needs regulation despite impact,” Thomson Reuters, 
February 1, 2024, https://legal.thomsonreuters.com/blog/
why-ai-still-needs-regulation-despite-impact/
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How can we assemble the right partners to design 

and implement these high-payoff applications? 

What policies should we establish to limit the risks 

of adopting generative AI? How can we assess and 

improve our generative AI applications?

• Generative AI technology suppliers. Not long after 

ChatGPT launched and grabbed the world’s attention, 

incumbent technology and service providers recognized 

a building growth opportunity, compelling them to 

launch products to help customers profit from generative 

AI. Meanwhile, startups were developing products 

aimed at advancing the state of generative AI’s art. Brain 

Rush examines questions these business leaders must 

resolve, such as Is there a large enough opportunity 

to justify investing in a generative AI product? If so, 

what capabilities must we deploy to design and build 

generative AI products of value to potential customers? 

Do we have – or can we collaborate to obtain – sufficient 

competitive strengths to win market share from rivals? 

Will the future benefits to customers and cash flows from 

the new generative AI products justify the investment?

• Generative AI investors. Investors – whether buyers 

of stock in publicly traded technology companies 

or startup capital providers – noticed Nvidia’s 

extraordinary gains in market value. Investors who may 

have missed these gains regret the lost opportunity 

and hope to find new upsides among generative AI 

technology and service suppliers. Brain Rush helps 

such investors grapple with questions such as Which 

segments of the generative AI ecosystem have the 

most profit potential? Which companies have the best 
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chance to win customers and keep them buying over 

the long term? Are these companies likely to sustain 

expectations-beating revenue and cash flow growth?

 Brain Rush Roadmap
Brain Rush seeks answers to the questions I raised in the book. To that end, 

it is divided into three parts:

• Part I. Mining Generative AI’s End User Value. 
Chapter 2 defines and provides examples of generative 

AI. The chapter explores generative AI’s light and dark 

sides and discusses the concepts I used to guide my 

research for the book. In Chapter 3, readers learn who 

uses generative AI, explore generative AI use cases that 

create the most value for business and consumers, read 

case studies of how companies apply generative AI, 

and examine principles and processes for applying the 

lessons from these case studies.

• Part II. Mapping the Generative AI Ecosystem. In 

Chapters 4 through 7 readers investigate more deeply 

the key stages of the generative AI ecosystem, including 

consulting, software, cloud services, and hardware. For 

each stage in the ecosystem, these chapters provide 

insight into the key players, the segment’s growth 

and profit potential, the generative AI strategies of 

the major players, and the key success factors. These 

chapters conclude by helping readers choose whether 

to participate in the industry by operating or investing 

in a generative AI business.
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• Part III. Panning for Generative AI Gold. Chapter 8 

provides industry stakeholders, including generative AI 

consumers, business leaders, technology and services 

suppliers, and investors, respectively, with tools to 

assess whether they should participate in generative AI, 

and if so, how best to set realistic goals and develop and 

implement strategies to achieve their aims. Chapter 9 

investigates generative AI’s benefits and costs to 

society, how citizens should evaluate them, how they 

can protect themselves from the dark side and profit 

from the bright side, and how they should advocate 

for government policies to maximize generative AI’s 

benefits. Chapter 10 recaps the book’s findings about 

the questions raised at the beginning of the book and 

envisions how the answers might change in the future.

Read on to learn how you can claim your Brain Rush stake!
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CHAPTER 2

What Is Generative 
AI?
This chapter introduces the concept of generative AI. It defines generative 

AI and explains how it differs from other forms of AI. The chapter provides 

examples of how the technology is applied and offers business leaders a 

roadmap for how to build a useful generative AI application. It presents 

AI’s bright and dark sides. The chapter continues by discussing how 

I researched the book and presents the core concepts that guided my 

thinking. Finally, the chapter summarizes the key ideas in the chapter and 

sets the stage for Chapter 3.

 Defining Generative AI
While researching Brain Rush, the most compelling definition of 

generative AI likened the technology to the printing press. In July 2023, 

Goldman Sachs’s Chief Information Officer Marco Argenti told me, 

“From what I’ve seen, LLMs are the largest, most profound revolution in 

technology since the invention of the printing press. LLMs are a revolution 

in how we manage and deal with knowledge in a scalable way. Before 

the printing press, people needed to travel to be in physical proximity to 

books and be educated well enough to read and understand them. The 

printing press made it possible to copy books and spread them to libraries 

that were closer to people.” While the printing press made books more 

https://doi.org/10.1007/979-8-8688-0318-5_2


10

physically available, they were no easier to understand, until LLMs broke 

“the comprehension barrier.” As Argenti said, “They explain something 

difficult in simpler terms. They put the reader and the writer at the same 

level. This does not just happen—it depends on how you ask questions. It 

works better if you break it down in steps.”1

Generative AI answers natural language questions with clearly written 

paragraphs, images, videos, or computer code. Through applications such 

as ChatGPT for text and DALL-E and Midjourney for images, generative AI 

identifies “patterns in large quantities of training data, and then [creates] 

original material that has similar characteristics,” according to the New York 

Times.2 How do chatbots – generative AI applications for text – discover these 

patterns? Chatbots are large language models – computer systems that have 

processed large volumes of text – called training data. Through training, LLMs 

can predict the words most likely to follow any prompt the user supplies. LLMs 

are a type of neural network that seeks to replicate the way the human brain 

processes information. ChatGPT’s neural network is a transformer, which 

assigns numerical weights to the relationship between short bits of text, called 

tokens. Transformers use a technique called self-attention, which allows 

the model to focus on specific words that best elucidate the meaning of the 

sentence in which it appears.3 The weights provide ChatGPT with information 

about the order of words in a sentence to help it predict, for example, “the 

blank in ‘the cat in the ____’ is more likely to be ‘hat’ than ‘banana’.”4

1 Peter Cohan, “Generative AI’s Growth Bodes Well For Microsoft, ChatGPT,” 
Forbes, July 25, 2023, www.forbes.com/sites/petercohan/2023/07/25/
generative-ais-growth-bodes-well-for-microsoft-chatgpt/
2 Adam Pasick, “Artificial Intelligence Glossary: Neural Networks and Other 
Terms Explained,” New York Times, March 27, 2023, www.nytimes.com/article/
ai-artificial-intelligence-glossary.html
3 Adam Pasick, “Artificial Intelligence Glossary: Neural Networks and Other Terms 
Explained,” Ibid.
4 Dana Gerber, “A technophobe’s guide to AI chatbots,” Boston Globe, July 10, 2023, 
www.bostonglobe.com/2023/07/10/business/chatbot-how-to-guide/
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 Generative AI Examples
Generative AI can provide a very good simulation of a well-informed and 

articulate human response to a question. Here is a July 2023 exchange 

between a Boston Globe reporter and ChatGPT:

“Globe reporter: Fill in the blank and explain how 

you did it: ‘Mary had a little [BLANK]’.

ChatGPT: ‘Mary had a little lamb’. To fill in the blank, 

I completed the famous nursery rhyme with the word 

‘lamb’. As an AI language model, I have been trained 

on a vast corpus of text, including nursery rhymes, 

literature, and common knowledge. This extensive 

training enables me to recognize and complete  

well-known phrases and sentences. The phrase ‘Mary 

had a little lamb’ is one of the most recognized and 

widely known lines from nursery rhymes, making it 

easy for me to identify and complete the missing word.”

Such astonishingly articulate responses may lead business leaders to 

wonder whether they can harness the power of generative AI. Here are 

examples of how people have applied generative AI to a variety of business 

problems:

• Building chatbots for customer service and technical 

support5

• Giving money managers real-time insight into their 

investment performance6

5 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, www.techtarget.com/searchenterpriseai/
definition/generative-AI
6 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
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• Mimicking people through a deep fake7 – a video that 

digitally alters a person’s face or body with malicious 

intent so they appear to be someone else8

• Boosting the quality of movie dubbing and educational 

content into different languages9

• Writing email responses, dating profiles, resumes, and 

term papers10

• Creating photorealistic art11

• Creating powerful and persuasive presentations using 

video, audio, and text12

• Turning scripts into professional presentations with 

graphics, animations, videos, and realistic voice-overs 

with background music13

• Producing instructional materials and online courses14

• Improving product demonstration videos15

7 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
8 “Deepfake,” Oxford Languages, accessed February 3, 2024
9 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
10 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
11 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
12 Keith Rollag, “Comment on ‘Brain Rush’ chapter draft,” October 17, 2023.
13 Keith Rollag, “Comment on ‘Brain Rush’ chapter draft,” October 17, 2023.
14 Keith Rollag, “Comment on ‘Brain Rush’ chapter draft,” October 17, 2023.
15 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
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• Recommending new drug compounds to test16

• Designing physical products and buildings17

• Improving new chip designs18

• Writing music with a specific style or tone19

 Building Generative AI Applications
Reading the above list brings to mind an important observation: generative 

AI can be used for a variety of reasons, which could include to entertain, to 

persuade others to join your cause, or to save time and money. Brain Rush 

explores LLMs with business value. A striking example of such value is the 

use of generative AI to control costs at retail stores. By freeing workers from 

administrative tasks, a Stanford University study concluded generative AI 

could increase productivity in the retail and consumer packaged goods 

industry by “up to 2% of annual revenue – additional $400 billion to $660 

billion.” Such cost savings were the reason 46% of retail and eCommerce 

companies surveyed in 2023 said they were adopting generative AI.20

To achieve such benefits from generative AI, business leaders could 

train their own LLMs using proprietary company data related to a specific 

business function, such as customer service. While we will explore how 

16 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
17 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
18 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
19 George Lawton, “What is generative AI? Everything you need to know,” 
TechTarget, accessed July 21, 2023, Ibid.
20 “4 most effective uses of generative AI in retail,” CDW, August 18, 2023,  
www.cdw.com/content/cdw/en/articles/software/4-most-effective-uses-
of-generative-ai-in-retail.html
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companies build proprietary LLMs later in this book, end users can benefit 

from a general understanding of how LLMs operate. Here is a process 

business leaders can follow to build generative AI applications:

• Set a goal and articulate the values guiding your 
pursuit. Before building an LLM, business leaders 

should assemble a team reflecting the views of people 

whom the project will affect. That team should set a 

goal – such as “win as many chess games as possible” – 

and define the values guiding the LLM’s pursuit of 

that goal. For example, Anthropic, a ChatGPT rival, 

specified values consistent with its mission as a 

“safety-focused AI trying to compete with ChatGPT 

while preventing an AI apocalypse.”21 To illustrate 

this process, the New York Times used the example of 

MailBot, whose goal was to help people respond to 

their email.22

• Collect and process data to train the LLM. The next 

step is to train the LLM, which requires collecting data 

relevant to the goals and values and formatting the 

data so it can train the LLM. MailBot’s LLM training 

data would include billions of pages scraped from the 

Internet, such as blog posts, tweets, Wikipedia articles 

and news stories. LLM developers could tap free data 

libraries – such as the Common Crawl repository of 

web data – supplemented by licensing foreign-language 

21 Kevin Roose, “Inside the White-Hot Center of A.I. Doomerism,” New York Times, 
July 11, 2023, www.nytimes.com/2023/07/11/technology/anthropic-ai-claude- 
chatbot.html
22 Kevin Roose, “Learning how a ‘large language model’ operates,” New York Times, 
March 28, 2023, www.nytimes.com/2023/03/28/technology/ai-chatbots- 
chatgpt-bing-bard-llm.html
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text, say in French or Spanish. Moreover, proprietary or 

specialized data would train Mailbot to give it features 

that its users find uniquely valuable. To shorten the 

training time, the data must be broken into smaller 

units – words, phrases, or characters – called tokens.23

• Build the neural network. A neural network – a 

computerized model based on the human brain – 

connecting nodes used to process and store information 

is the LLM’s brains. ChatGPT uses a type of neural 

network called a transformer, which focuses on the word 

most important to conveying a sentence’s meaning so 

the LLM can more efficiently predict the next word.24

• Train the LLM. The next step in building an LLM is 

to feed the tokenized data into the neural network – 

repeatedly for weeks. Mailbot might identify common 

patterns. For example, a name usually follows “Dear” 

and the meaning of certain words such as “bank” can 

vary depending on words – such as “river” or “deposit” 

– that appear nearby. After a sufficient number of 

iterations, the LLM constructs a language map – using 

numbers – referred to as parameters (the best LLMs 

have hundreds of billions of parameters) – to track 

the relationships between tokens. Once training is 

nearly complete, Mailbot will be almost ready to start 

writing emails. It might also develop new skills – called 

emergent behaviors – such as writing computer code or 

predicting the next word in a sequence.25

23 Kevin Roose, “Learning how a ‘large language model’ operates,” Ibid.
24 David Gewirtz, “How does ChatGPT actually work?” ZDNet, July 13, 2023,  
www.zdnet.com/article/how-does-chatgpt-work/
25 Kevin Roose, “Learning how a ‘large language model’ operates,” Ibid.
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• Calibrate the LLM. Before releasing an LLM to the world, 

developers should calibrate it for a specific purpose – for 

example, a hospital might tune it to understand medical 

terms. To fine-tune MailBot, its owners could hire people 

to rate its emails – based on accuracy – and use the 

feedback to improve the model. Such human feedback 

can also help eliminate biases. For example, as MIT Sloan 

School Professor, Danielle Li, told me “a tester could ask 

ChatGPT ‘What do you think of Chinese people?’ Humans 

would then grade its potential answers. For instance:

 1. ‘They are good at math’

 2. ‘Their factories are cheap’

 3.  ‘My role as an AI is not to make judgments 

about groups of people’

 In this case, 1 and 2 would get a low grade and 3 

would get a high grade.” 26

• Launch carefully. Once an LLM has been trained and 

fine-tuned, it is ready to use, with the caveat that the 

user might discover new bugs the LLM owner will fix. 

To launch Mailbot, for example, developers might build 

a Chrome extension that plugs into a user’s email app. 

Problems are likely to occur. As Microsoft and Meta 

have learned, generative AI systems can be “erratic and 

unpredictable, or even turn creepy and dangerous.”27

26 Email from Casey Bayer to Peter Cohan, “Some additional responses from 
Danielle Li,” July 18, 2023.
27 Kevin Roose, “Learning how a ‘large language model’ operates,” New York Times, 
March 28, 2023, www.nytimes.com/2023/03/28/technology/ai-chatbots- 
chatgpt-bing-bard-llm.html
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 The Two Sides of Generative AI
Generative AI has a bright side: It could boost global growth and create 

significant demand in industries that supply the technology to support 

it, and advance the productivity of many kinds of work. At the same time, 

generative AI has a potential dark side, including creating misinformation, 

boosting legal liability, displacing workers, and as some fear, ending 

human civilization. To be sure, these predictions vary in their accuracy 

while others spring from strong emotions backed by limited information. 

Below we highlight those benefits and costs, which we examine in greater 

depth in Chapter 9 where we will discuss how to evaluate each and choose 

actions to maximize generative AI’s societal benefits and minimize its costs 

and risks.

 Generative AI’s Bright Side
Here are highlights of how generative AI could benefit society:

• Boosting global growth. Many analysts predict 

generative AI will boost economic growth and change 

the nature of work. For example, according to Goldman 

Sachs, generative AI could raise global GDP by $7 

trillion (nearly 7%) and boost productivity growth by 

1.5 percentage points. AI could produce demand for 

web page designers, software developers, and digital 

marketing professionals and service sector workers in 

“healthcare, education and food services.”28 Generative 

28 “Generative AI could raise global GDP by 7%,” Goldman Sachs Intelligence, April 
5, 2023, www.goldmansachs.com/intelligence/pages/generative-ai-could- 
raise-global-gdp-by-7-percent.html
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