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‘Imagination is the only weapon in the war with reality’

— Lewis Carroll, Alice’s Adventures in Wonderland




Introduction

We live in interesting times.

Bear in mind that the period of the Black Death was an interesting time, as was the Hundred Years War. Of course, the Italian Renaissance was also an interesting time and so was the Golden Age of China.

What is clear is that we are in a period of historic change, as human society faces a transformative force unlike any other it has previously faced, a new technology that perhaps may more profoundly affect the course of human history than the invention of the wheel, agriculture or the steam engine.

I speak, of course, of artificial intelligence (AI).

Already, AI has changed the course of global politics and, for better or worse, threatened US hegemony. It has introduced new uncertainty into financial markets. It has suddenly become a topic of conversation in boardrooms around the world.

Every week brings with it a new story of a major corporation or even nation making or anticipating significant changes brought about by AI. While I was writing this book, the CEO of BT Group (formerly British Telecom) announced that he intended to replace 40 per cent of his workforce with AI, reducing it by up to fifty-five thousand people by 2030.1

Discussing the final draft with Michael Foley of MAKR Venture Fund, he revealed he and his colleagues were about to raise $1 billion (all references to dollars are to US currency) for a new venture capital fund focused on AI, and had already negotiated his first sixty investments.

As I finished a few final chapter summaries, news came out that a lawyer with thirty years of experience was facing potential sanctions for having submitted a brief created by the generative AI system ChatGPT — which included fake citations about cases that never existed.

I wrote my first AI software program in 1991. It wasn’t terribly exciting; I was using software in order to simulate what a particular type of neural network computer would do if it, in fact, existed. Even twenty years after my first stumble in the dark of AI code, in 2011 AI was interesting technology but fairly arcane and challenging to navigate.

Two events occurred within the past few years that changed everything.

The first was largely unnoticed outside of technology circles: in 2015, Google published a powerful library of AI technology known as TensorFlow into the open source.* Now, large numbers of programmers had access to sophisticated AI models and capabilities that previously were restricted to big tech, big academia, some governments and a handful of well-funded startups. This gave rise to a generation of startups whose technology is now coming out from development.

The second event, which was a direct consequence of the first, has been making regular headlines since December 2022. OpenAI, a company that Elon Musk helped form with Y Combinator impresario Sam Altman and a few others, released a public-facing interface to its large language model (LLM) artificial intelligence. Known as ChatGPT, this system served as an electric jolt to the nervous system of business and society at large. Rapidly adopted by people numbering in the hundreds of millions, it revealed the potential of AI in a way people had not previously been capable of understanding. It brought the power of advanced AI to people in a fashion that was as easy to use as a search engine.

Our world is changing as a result of this AI revolution. Speaking for my own advisory practice at Visionary Future, the enquiries began coming weekly, now daily, from all corners. Everyone from a top-ten investment bank to one of the fastest-growing tech companies in Europe has reached out to seek guidance on how to apply AI, what the new and emerging developments mean in the context of their businesses and those of their clients, and what new competitive threats might come about as a result of this disruption.

The private sector is only part of my life. I’ve also dedicated a significant portion of my life to public service, in my effort to apply technologies to solve problems at scale.

In my work in academia, my colleagues at Imperial College London and I, as well as those at the University of Oxford, the Massachusetts Institute of Technology, the University of Edinburgh and elsewhere, share a common concern that in the race to adopt AI, we need to ensure the direction we take is good for humanity. We are working to bring about AI systems we can rely on, that will improve the lot of everyone. We have formed the Trusted AI Institute to promote this idea, an initiative spanning more than 3,000 researchers (to start with) who are ready to tackle this problem. It’s imperative to the future of the human race because, if we get it wrong, we could create catastrophic consequences for society. Worse than the Black Death, worse than the Second World War, more far-reaching than the Industrial Revolution. If we get it right, we have the potential to solve some of the biggest and most intractable problems facing humanity.

With this in mind, I seek to provide you with a handy field guide to the world of AI, so you can inform your own decisions about what to do, how to go about it, and what the risks are of inaction.

This book is brief, of necessity, although I have provided some guideposts if you wish to explore more deeply.

Let’s start with the basics …




Part I

AI Changes Everything



Part I focuses on the fundamentals: what is AI, how has it impacted us thus far, and what risks does it present in the workplace?




CHAPTER 1


Rise of the bots and AI hallucinations


CHAPTER 1: WHAT YOU NEED TO KNOW


♦ ChatGPT has upended the AI playing field, acquiring hundreds of millions of users in a matter of months.

♦ AI systems have already had significant geopolitical impacts, such as on Brexit and the 2016 US Presidential election.

♦ Caution is warranted with AI, since it can be prone to ‘hallucinations’.





‘What are you going to do about ChatGPT?’

The then-dean of Imperial College Business School, Francisco Veloso, asked me the question almost casually when I stopped by his office. It was January 2023. The storm clouds of artificial intelligence were breaking open over the staid world of academia. Since my professorial title says ‘AI and Innovation’, and my signature class that I created for Imperial teaches students how to launch new AI startups, I was expected to have an answer.

Others in university circles were up in arms. Ban the technology! Use plagiarism software to detect if students were ‘cheating’ with ChatGPT! Reactions from professors worldwide were strong.

ChatGPT is a consumer-facing service that allows you to engage in conversation with an AI and have it not only give you answers to questions, but actually create content for you. Instead of the functional but still somewhat awkward vernacular of search engine technology, where you have to dive down a rabbit’s warren of links in order to extract meaning and substance, ChatGPT does the heavy lifting for you. ChatGPT can write software code or an essay in response to a prompt from a business school professor in the blink of an eye.

Created by Silicon Valley phenomena OpenAI, ChatGPT has been the most successful new consumer technology launch in history. As AI angel investor Allie K. Miller noted in a LinkedIn post, it took Netflix about three-and-a-half years to reach 1 million users, while ChatGPT got there in five days1 after its launch in December 2022. The service reached 100 million users in under two months.2 It seems likely they will hit the 1 billion-user mark by the time this book is in your hands.

Back to our impromptu meeting in January 2023. Some professors struggled with the implications of this AI tool. Test preparation company Chegg saw its stock price plummet 48 per cent in a single day when the CEO described the impact of ChatGPT on his forward projections. IBM announced a halt on new hiring and Samsung stated it would ‘ban’ the technology.3

The theory and practice of creating AI innovation, which is the substance of the ‘Imperial AI Ventures’ class, suddenly became very personal, as these disruptions began to roil higher education. My two faculty colleagues, Chris Tucci and Yves-Alexandre de Montjoye, and I had constructed a curriculum that provides carefully wrought scaffolding to help our mix of business and computing students to architect a new enterprise in the AI domain. A series of written assignments prompted students to assemble components of their business plans, which they would then present at the end of the module.

Normally this sort of work entails a reasonable amount of time to think through, research competition and market, and articulate a cogent set of activities around launching the new venture. Now, thanks to ChatGPT, students can complete the assignment in five minutes instead of five weeks. We had to come up with a new approach, since it appeared inevitable that students would avail themselves of ChatGPT in completing their assignments.

Dean Veloso suggested to me that we try the critical thinking approach to how we design our assessments, and off we went: retooling an entire curriculum in a week.

What we came out with at the end of this condensed process was a decision to explicitly require the students to partner with their large language model buddy, and tell it to write portions of the business plan. The students then engage in critical thinking, examining the output from the LLM (usually ChatGPT, but we suggested a dozen alternatives), highlighting what it did well, and explaining what they could do differently in order to make the output usable in their final presentation. Tempted though we were, we did not make use of the generative AI tools for university professors that we uncovered in our research, which can make lesson plans, design assessments and conduct an array of other tedious, time-consuming tasks associated with creating a detailed curriculum.

We were lucky enough to get an OpenAI executive to come speak to our eighty highly engaged students. While the contents of the discussion are off the record, I can share that it was exciting to be able to expose the class to history as it was being created, a behind-the-scenes look at a new industry being shaped in real time. I couldn’t have asked for a better case study. It reminded me of the heady days a few years ago when MIT Professor Alex (Sandy) Pentland, Joost Bonsen and I created the first graduate fintech class at MIT, bringing in the CEOs who were shaping the headlines and allowing our students direct Q&A about the new world that was opening before them.

Something interesting happened through our learn-by-doing exploration of generative artificial intelligence (a topic we will define further in Chapter 2). While one student did unearth an important gap in their business strategy using ChatGPT, our students discovered that it has significant limitations. It isn’t creative. It tends to repeat itself. It is not, yet, a complete substitute for a human entrepreneur.

Innovation economist Erik Brynjolfsson at Stanford’s Graduate School of Business has argued that the AI revolution will not lead to wholesale jobs displacement, but rather jobs substitution or jobs evolution.4 In 1965 (or 1865) we didn’t have a concept of an ‘IT Help Desk Specialist’ or a ‘Machine Learning Developer’. In this new age of AI new job specialisations are emerging. Five years ago, we didn’t have a job called ‘Prompt Engineer’ (someone who knows how to write queries for LLM systems like ChatGPT). Today, there are dozens of postings on employment websites. The revolution is at hand.

Erik further argues that true economic expansion will occur when AI systems augment or enhance humans, rather than replace human tasks. We investigate this idea of Human+AI hybrid systems in Chapters 6 and 7.

WHEN BOTS ATTACK

Let me not paint an unduly rosy picture of the AI present and future. We’ve already seen the adverse impact of unregulated AI on society.

Artificial intelligence in concert with human beings has changed the face of the political landscape. But first let’s review recent history.

Robotic automation has been reshaping manufacturing for years. The late 1970s brought some of the first large-scale deployments of robots to the factory floor. It contributed to the shift of the British and American manufacturing economies into service economies. What’s interesting here is how waves of AI and robotic automation created fundamental changes in each country’s society.

First, the machines took jobs away, permanently. Whether in Yorkshire or in the US Rust Belt, in places like Sheffield and Detroit, a generation of workers was displaced by technology and by globalisation. These people were, to all intents and purposes, made permanently unemployed, as their skills weren’t transferrable and their employers, and society, failed to provide sufficient retraining. For every robot, there is a robot repair person, but those jobs need to be created and workers need to be trained in those new skillsets. During the Brexit vote of 2016, Sheffield, originally expected to vote Remain, shifted to Leave. How did this happen?

Brexiteers might tell you it’s because Nigel Farage convincingly campaigned in the region.5 And without a doubt, he had some influence on the outcome. But something else was going on as well, which helped propel the momentum that he, Boris Johnson and others pushed.

More than a hundred and fifty thousand social media accounts engaged in Brexit-related activity were linked to Russian intelligence and affiliated entities,6 which together with Iranian agents generated millions of tweets in support of Leave. It is believed one-third of all Leave tweets in the month immediately prior to the election were generated by bots exhibiting characteristics common of Russian troll-farm activity.7 Cyber firm F-Secure has tracked continued activity years later in support of Brexit, identifying as many as 18 million suspect tweets in less than two months in 2019.8 The Russia Report on the attacks, finally released in July 2020 more than a year and a half after it was completed, outlined indisputable evidence of Russian meddling in UK politics, including specifically around the Brexit vote.9 AI, albeit under the firm control of human hands, was directly responsible for promoting messages that encouraged fear and xenophobia.

Would people have listened as intently if they hadn’t for decades felt ‘left behind’? The anger expressed at the polls was genuine, and came, in part, from people fed up with having no discernible future, many of whom were unemployed and disenfranchised.

The bots would not have been able to swing the elections if it were not for a disaffected, alienated electorate that made both the Brexit vote and the 2016 US Presidential election exceedingly close. Without a sense of participation in the economic growth that followed the 2008 recession, without the chance to enjoy wealth creation of the fruits of the European Union, why would these left-behinders feel optimistic about the future and positive about the promise of more of the same? Because more of the same was, essentially, the core political platform of both the Remainers and the Hillary Clinton campaign.

By themselves, these disaffected voters were statistically a minority of the voting-age population. But what happened when they were combined with outside influence that suppressed the mildly positive majority and encouraged extremists in the minority? We have witnessed the results, amplified perhaps by the COVID-19 crisis but apparent even without it.

Brexit has sometimes been referred to as the ‘dress rehearsal’ by Russian intelligence for the US Presidential election. And indeed, we see proportionate results: in the 2016 US Presidential election, more than 40 million ‘fake news’ tweets propagated on Twitter.10 A ‘significant portion’ of users were deemed to actually be bots, responsible for between 20 and 25 per cent of all of the content.11 Imagine if one out of every four or five people you talked to was a robot. Imagine if you couldn’t tell the difference.

Researchers from the National Bureau of Economic Research estimated that the Leave vote in the UK during the Brexit referendum was increased 1.76 per cent through the actions taken by bots, and Donald Trump’s votes in the US Presidential election in 2016 were boosted 3.23 per cent. Leave won 51.9 per cent to 48.11 per cent. Trump actually lost the popular vote in the United States, but due to a quirk of how the US Presidential system works, his wins in strategic locales meant he was able to take the White House. The bot swing was within the margin of error of the estimation techniques of the researchers.12 University of California Berkeley’s Yuriy Gorodnichenko and Swansea University’s Tho Pham and Oleksandr Talavera stated: ‘Our results suggest that, given narrow margins of victories in each vote, bots’ effect was likely marginal but possibly large enough to affect the outcomes.’

You’re not paranoid if they are actually out to get you. The bots attacked, and they continue to do so.

AI HEAD-MEDDLING

How could we have arrived at a point where millions of people may have had their votes swayed in national elections? It’s enough to make you depressed. Let’s consult a psychiatrist.

‘I’ll be your therapist today.’

‘I feel sad.’

‘Tell me more about such feelings.’

‘My children never call me.’

‘What does that suggest to you?’

By now, you have probably figured out that this is a primitive AI. In the mid-1960s, however, when MIT researcher Joseph Weizenbaum first put the DOCTOR script into the ELIZA expert system, it was a revolutionary moment in computer science. This was the first chatbot that successfully impersonated a real person, passing what’s known as the ‘Turing Test’. If you’re curious, you can play with ELIZA yourself at websites like this one: https://web.njit.edu/~ronkowit/eliza.html.

Mathematician and pioneer of computing Alan Turing, who cracked the Enigma code at Bletchley Park to help the Allied forces win the Second World War and who was deemed the father of artificial intelligence,13 posed a benchmark for the development of AI. He said that if a computer program could be written that could interact in such a manner that someone couldn’t tell if they were interacting with a machine or a person, it would pass the first threshold of demonstrating that it’s a machine that thinks like a human being. It would, definitionally, be classified as ‘artificial intelligence’. We’ll investigate more about the different types of artificial intelligences in the next chapter, but it’s worth considering the point that the dawn of AI began with a chatbot.

In modern times, we see chatbots providing customer service on websites, tirelessly, benignly, without ever getting annoyed at dumb questions. We also see them invading dating apps, fronted by repurposed pictures of models or simply stolen images of attractive people, luring us into subscribing to adult websites or, more malignly, conning lonely hearts out of hundreds of thousands in savings. The invasion is so prolific it has prompted numerous articles with titles like ‘How to Tell If You’re Talking to a Bot: The Complete Guide to Chatbots’ and ‘Spot the Bot: Keep Bots from Taking Over on Dating Sites’, and even a
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