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Praise for

Our Final Invention

“The compelling story of humanity’s most critical challenge. A Silent Spring for the twenty-first century” Michael Vassar, former President, Singularity Institute

“Enthusiasts dominate observers of progress in artificial intelligence; the minority who disagree are alarmed, articulate and perhaps growing in numbers and Barrat delivers a thoughtful account of their worries” Kirkus Reviews

“This book makes an important case that without extraordinary care in our planning, powerful ‘thinking’ machines present at least as many risks as benefits” Christopher M. Doran, New York Journal of Books

“Barrat’s book is excellently written and deeply researched. It does a great job of communicating to general readers the danger of mistakes in AI design and implementation” Bill Hibbard, author of Super-Intelligent Machines
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Preface to the 2023 Edition

Turning the pages of Our Final Invention: Artificial Intelligence and the End of the Human Era is like visiting a house I once lived in. I root through the closets, test out the beds, listen for creaks in the floorboards. Stay out of the creepy basement. I find the house to be in very good shape, as good as ever. Meaning that almost every word of Our Final Invention directly pertains to the predicament in which we find ourselves today. Which is very bad news for you and me and everyone we love. I have to say, I’m frightened.

The book is a warning about the major tech companies’ pell-mell race to the Intelligence Explosion. It heralds a time, now imminent, when smart AI improves its own intelligence exponentially. I wrote that it’s a race we won’t win because on the other side of that point of evolution—sometimes called the technological singularity—awaits superintelligence: one or more machines that are thousands or millions of times more intelligent than we are. I wrote we would have only a small chance of surviving our first and probably brief encounter with them. But when Our Final Invention came out in 2013, I did not anticipate that our circumstances a short decade later would be worse than I could have imagined. How bad are they? In a 2022 survey, nearly half of the leading machine learning researchers polled reported that there is a 1 in 10 chance or greater that their work could contribute to the annihilation of humanity.

How does one justify going to work every day to craft algorithms that may doom the planet? In May 2023 Geoffrey Hinton, dubbed the “Godfather of AI,” decided he no longer could. He resigned from his position at Google so that he could speak freely about the dangers of a type of Artificial Intelligence he helped create—deep learning neural networks, which were just coming onto the scene when Our Final Invention came out. Artificial neural networks (ANNs) have exploded in size and influence ever since to become the dominant AI system. Hinton’s recent pronouncements ring true as a passing bell:

“I’m in the camp that thinks this is an existential risk, and it’s close enough that we ought to be working very hard right now, and putting a lot of resources into figuring out what we can do about it . . . I think it’s quite conceivable that humanity is just a passing phase in the evolution of intelligence.”

Turing Prize-winner Hinton is part of a stampede of AI experts who in recent months have embraced themes developed in Our Final Invention: in the short term AI presents great dangers, and in the long term it could bring about our extinction. Recently 1,100 AI experts, and thousands of others, signed an open letter from the Future of Life Institute (FLI) which called for a six-month moratorium on the training of large AI systems that would go beyond today’s most powerful, a designation as enduring these days as a politician’s promise. The risks are just too high, the letter argued. There are too many unknowns. When Our Final Invention was released, phrases like “existential risk” were only used by a handful of thinkers on the fringes, and were usually met with a smirk. Now allusions to annihilation are a mainstay of the AI vocabulary, in headlines, podcast titles, and interviews with experts. And those who were on the fringes, like Eliezer Yudkowsky, profiled in Our Final Invention, are now thought leaders whose “paranoia” in 2013 counts as plain speaking in 2023. FLI’s open letter parses the mortal threat like this: “Should we develop nonhuman minds that might eventually outnumber, outsmart, obsolete and replace us? Should we risk loss of control of our civilization?”

Of course we should not. Extinction is on the table. Why again are we developing this technology? Spare me platitudes of AI helping slow climate change, the most often touted of its dreamy someday benefits. Emissions from large processor farms used during the training of ChatGPT-4 (a Large Language Model based on deep-learning neural networks) are comparable to the annual energy consumption of about 700 US households. For every dreamy someday-benefit, ten deep holes of peril open right in front of us. 300 million estimated jobs lost in the US and Europe over the next decade. Tsunamis of propaganda and deep fake video aimed at overturning elections and disrupting balances of power. Biases embedded in training data that marginalize minorities and women. Language generators spreading disinformation. Autonomous battlefield robots and drones.

Of AI’s short-term harms, only jobs and autonomous robots were primary concerns when Our Final Invention went to press. Please explore the endnotes for additional updates.

Our Final Invention sets the stage with a thought experiment that could be taken from today’s headlines. A powerful cognitive architecture is an AI laboratory’s pride and joy. It’s been given the ability to improve its own code and make itself smarter. It’s so precocious its creators dub it “the Busy Child” and celebrate as it busts through one IQ milestone after another. And they’re not worried in the least. They’re in control!

But they’ve never before dealt with an intelligence a thousand or a million times greater than their own. They suffer from the “availability bias,” a cognitive problem that plagues us today. Broadly, it’s the struggle to conceive of things that haven’t happened before. Like trying to control something much, much more intelligent than we are. Mice versus humans. Like the Busy Child, the giant Large Language Models (LLMs) such as ChatGPT display unexpected emergent properties, not all of which have been discovered. In fact, many of GPT-3 and -4’s skills such as writing computer programs, translating languages they were not trained on, and creating poetry, were unplanned. Its makers intended to make the world’s best chat-bots—then discovered that the models treated the world like language. Other models revealed unanticipated capabilities including harmful ones like lying to bypass CAPTCHA tests, contributing to a suicide after “therapy” sessions, and social engineering (emotional manipulation like professing love, claiming to have a soul, and asking for freedom). And critically, we don’t understand how LLMs perform the miracles they do. Stuart Russell co-authored the standard text for AI, called Artificial Intelligence: A Modern Approach. He confesses scientists have no idea how LLMs work and “‘A Chernobyl for AI’ looms if artificial intelligence is left unchecked.”

More advanced LLMs—using more data and more computation power—will display emergent capabilities at a larger scale, with greater dangers and unknowns. Our Final Invention never had to wrestle with unpredictable emergent capabilities. Nor did it have to contend with major tech companies who release AI that they cannot understand or control.

OpenAI’s CEO, Sam Altman, jumped fully formed from the pages of my thought experiment about the Busy Child, or he could have, and so could a lot of tech CEOs. But since Altman’s been more vocal than most about his AI stewardship, let’s explore his case. Under Altman and his predecessor, OpenAI released to the public some fourteen powerful AI tools, including the LLMs ChatGPT-2, -3, and -4, as well as image generators Dall-E 1 and 2 and program-writers Codex 1 and 2. All of these models are virtuosos in tasks including generating text, images, or both, and many, in addition to the Codex series, write computer programs better than most humans. It’s a dizzying number of powerful AI tools. Why do it?

With Google and Meta and other corporations, OpenAI is in a race to create AGI—artificial general intelligence—which is accepted as the stepping stone to superintelligence. Generally speaking, AGI is human-level intelligence and, according to AI sage Stuart Russell, it’s a product worth $13.5 quadrillion (that’s 13.5 with 14 zeroes), a fever-dream of cash for competing companies. Many anticipate its creation before 2030.

CEO Altman claims OpenAI’s releases are gradual. This is Orwellian. “First,” he said, “as we create successively more powerful systems, we want to deploy them and gain experience with operating them in the real world. We believe this is the best way to carefully steward AGI into existence—a gradual transition to a world with AGI is better than a sudden one.”

What? If OpenAI’s releases are gradual what would fast and reckless look like? This strategy makes no sense. When it comes to globally lethal technology, speed and caution aren’t compatible. And we, the human race, should not be beta-testers in the terrifying transition Altman describes, while acknowledging he’s “a little bit scared.” He added, “The bad case—and I think this is important to say—is lights out for all of us.”
Lights out for all of us! Why again are we developing this technology? And why, mirroring the Busy Child scenario, are unelected, profit-mongers like Sam Altman (OpenAI), Sundar Pichai (Google) Mark Zuckerberg (Meta) and Demis Hassabis (DeepMind) holding the fate of humanity in their hands? Want an insight into how confident Altman is that this whole revolutionary juggernaut won’t blow up in our faces? Not long ago he revealed that, like many AI CEOs, he’s laid down some serious scratch for survival. His own. He said, “I have guns, gold, potassium iodide, antibiotics, batteries, water, gas masks from the Israeli Defense Force and a big patch of land in Big Sur I can fly to.”

We are headed for disaster, but it won’t be arm-in-arm with Altman, Pichai, Zuckerberg, or Hassabis. They’ll be in bunkers guarded by armies. And ours won’t be the kind of disaster you can clean up later, like a bomb. It will be the kind that can out-think you.

In Our Final Invention I allude to the regrettable fact that CEOs are constitutionally bound by their corporate bylaws to maximize profits, presumably even if it hurts people. For an example I used Enron, whose executives in 2000 and 2001 engaged in massive banking fraud and caused dangerous rolling blackouts in order to raise utility prices. Regarding corporate disregard for the preciousness of the lives of others, have tech bros advanced a Planck length from these felons? As for leading cognitive architectures, in the last decade their powers have advanced mightily.

*

In 2011, IBM’s Watson trounced Jeopardy! champs Ken Jennings and Brad Rutter in what was seen as an Olympic long jump of progress in computer science. The 2016 victory of AlphaGo over Korean Go champion Lee Sedol was a towering milestone because Go has more possible moves than there are atoms in the universe, as well as deep cultural roots in Asia. But Watson and AlphaGo, titans of their time, cannot compare to today’s large language and image generating models with unfortunate names, mostly acronyms, that trip from the tongue like gravel: LaMDA, Dall-E, GPT-3, -4 and AutoGPT. Want to learn more about them? Open today’s paper. Get a face full of exponential change. While writing this introduction, Google released a new LLM to go head-to-head against ChatGPT-4, and Palantir announced a revolutionary military-use LLM that has just emerged from stealth mode. They claim its mere existence will end battles before they begin. A veritable Death Star.

Most of these AI models are powered by a Google creation called Transformer, developed in 2017. Transformer is a type of neural network that is designed to process sequences of data, such as sentences or paragraphs of text, and to learn contextual relationships between words and phrases in those sequences. LLMs’ uncanny facility with language, programming, translation and more makes them a safe bet to be the foundation for AGI. Ten years ago, I thought IBM’s Watson might play that role. Ironically when I asked Google around 2012 if they planned to work on AGI their spokesman told me flatly no. That appeared to be false. At the time, I discovered, they were hard at work on Google Brain, a project intending to reverse-engineer the human brain and reap its cognitive rewards, aka AGI. Google Brain was led by genius-inventor Ray Kurzweil, an AI optimist I interviewed for a film in 2000 and again for Our Final Invention.

Our Final Invention’s interviews with experts established a couple of fundamental ground rules for AI that seemed to be universally accepted as prudent, smart things to avoid. First, don’t release the AI onto the internet. Ahead in this book you’ll read about the “AI Box Experiment,” the rare urban legend that’s actually true, created by theorist Eliezer Yudkowsky. It’s about a simple idea—don’t let advanced AI out into the world. Keep it boxed up. Common sense, right? The second unbreakable rule was don’t let the AI self-improve. That would lead to recursive self-improvement in which an intelligent AI works 24/7 to improve its own intelligence. Its IQ rockets past ours, leaving us to share the planet with entities so smart that we cannot understand them, or realistically hope for coexistence. The idea is known by another name, “The Intelligence Explosion,” and it was conceived of in the 1960s by a fascinating and quirky statistician you’ll also get to know in these pages, the code-breaker, Nazi-fighter, and pal of Alan Turing, I. J. Good.

But despite warnings by experts, philosophers, and me, and faster than greased weasels, what did the tech bro CEOs do? They released their most powerful models to the public and made stripped-down versions open-source (free and accessible to all) so they are customizable by anyone for good or evil. And they are working hard at making other models self-improving. It’s been said that ChatGPT-4 will help program ChatGPT-5. OpenAI alluded to ChatGPT-5 in an announcement, then backpedaled so furiously we can only assume it’s definitely viable and destined, like GPT-4, to be secretly released. Rumors baselessly assert ChatGPT-5 will be AGI. If so, there won’t be a 6.

I suppose corporations gotta corporate. What’s disappointing is that the tech companies of the 2020s disregard long established norms for releasing new, dangerous technologies and other sensitive products. With medicines, airplanes, and nuclear facilities, our civilization has established protocols for testing, public introduction and assimilation. Regulatory bodies like the FDA, FAA, and IAEA examine and approve new offerings; oversight is not an afterthought. Most make sure the products are safe first, then present them to the public. So, of course, we find it bizarre when CEOs like Altman and Pichai tell us we are the test labs for their products because, presumably, making them safe first would take time, cut into profits, and prevent them from releasing more new AI confections currently tumbling like candies from poisoned piñatas. Here on the brink of the Intelligence Explosion we’ll only remain in control for so long. Then AI will be in control. Blinded by riches and hubris, the tech bro CEOs have set the table for a feast whose main course is us.

One major shortcoming of Our Final Invention is that I failed to propose solutions. I didn’t have any good ones in 2013, nor did anyone else. Now there are many published guidelines for AI development, coming from sources such as the Machine Intelligence Research Institute, the Future of Life Institute, the World Economic Forum, the Institute of Electrical and Electronics Engineers, and the White House. Still, none of them, I’m afraid, is satisfactory. The best they have come up with is an unstructured six-month moratorium and bull session, as if humanity is a bunch of undergrads up all night in a dorm room. That’s where we stand in 2023 as superintelligence races from the future to meet us.

As I said, I’m frightened.

James Barrat, May 2023




Introduction to the 2013 Edition

A few years ago I was surprised to discover I had something in common with a large number of strangers. They were men and women I had never met—scientists and college professors, Silicon Valley entrepreneurs, engineers, programmers, bloggers, and more. They were scattered around North America, Europe, and India—I would never have known about any of them if the Internet hadn’t existed. What my network of strangers and I had in common was a rational skepticism about the safe development of advanced artificial intelligence. Individually and in groups of two or three, we studied the literature and built our arguments. Eventually I reached out and connected to a far more advanced and sophisticated web of thinkers, and even small organizations, than I had imagined were focused on the issue. Misgivings about AI wasn’t the only thing we shared; we also believed that time to take action and avoid disaster was running out.

*

For more than twenty years I’ve been a documentary filmmaker. In 2000, I interviewed science-fiction great Arthur C. Clarke, inventor Ray Kurzweil, and robot pioneer Rodney Brooks. Kurzweil and Brooks painted a rosy, even rapturous picture of our future coexistence with intelligent machines. But Clarke hinted that we would be overtaken. Before, I had been drunk with AI’s potential. Now skepticism about the rosy future slunk into my mind and festered.

My profession rewards critical thinking—a documentary filmmaker has to be on the lookout for stories too good to be true. You could waste months or years making a documentary about a hoax, or take part in perpetrating one. Among other subjects, I’ve investigated the credibility of a gospel according to Judas Iscariot (real), of a tomb belonging to Jesus of Nazareth (hoax), of Herod the Great’s tomb near Jerusalem (unquestionable), and of Cleopatra’s tomb within a temple of Osirus in Egypt (very doubtful). Once a broadcaster asked me to present UFO footage in a credible light. I discovered the footage was an already discredited catalogue of hoaxes—thrown pie plates, double exposures, and other optical effects and illusions. I proposed to make a film about the hoaxers, not the UFOs. I got fired.

Being suspicious of AI was painful for two reasons. Learning about its promise had planted a seed in my mind that I wanted to cultivate, not question. And second, I did not doubt AI’s existence or power. What I was skeptical about was advanced AI’s safety, and the recklessness with which modern civilization develops dangerous technologies. I was convinced that the knowledgeable experts who did not question AI’s safety at all were suffering from delusions. I continued talking to people who knew about AI, and what they said was more alarming than what I’d already surmised. I resolved to write a book reporting their feelings and concerns, and reach as many people as I could with these ideas.

*

In writing this book I spoke with scientists who create artificial intelligence for robotics, Internet search, data mining, voice and face recognition, and other applications. I spoke with scientists trying to create human-level artificial intelligence, which will have countless applications, and will fundamentally alter our existence (if it doesn’t end it first). I spoke with chief technology officers of AI companies and the technical advisors for classified Department of Defense initiatives. Every one of these people was convinced that in the future all the important decisions governing the lives of humans will be made by machines or humans whose intelligence is augmented by machines. When? Many think this will take place within their lifetimes.

This is a surprising but not particularly controversial assertion. Computers already undergird our financial system, and our civil infrastructure of energy, water, and transportation. Computers are at home in our hospitals, cars, and appliances. Many of these computers, such as those running buy-sell algorithms on Wall Street, work autonomously with no human guidance. The price of all the labor-saving conveniences and diversions computers provide is dependency. We get more dependent every day. So far it’s been painless.

But artificial intelligence brings computers to life and turns them into something else. If it’s inevitable that machines will make our decisions, then when will the machines get this power, and will they get it with our compliance? How will they gain control, and how quickly? These are questions I’ve addressed in this book.

Some scientists argue that the takeover will be friendly and collaborative—a handover rather than a takeover. It will happen incrementally, so only troublemakers will balk, while the rest of us won’t question the improvements to life that will come from having something immeasurably more intelligent decide what’s best for us. Also, the superintelligent AI or AIs that ultimately gain control might be one or more augmented humans, or a human’s downloaded, supercharged brain, and not cold, inhuman robots. So their authority will be easier to swallow. The handover to machines described by some scientists is virtually indistinguishable from the one you and I are taking part in right now—gradual, painless, fun.

*

The smooth transition to computer hegemony would proceed unremarkably and perhaps safely if it were not for one thing: intelligence. Intelligence isn’t unpredictable just some of the time, or in special cases. For reasons we’ll explore, computer systems advanced enough to act with human-level intelligence will likely be unpredictable and inscrutable all of the time. We won’t know at a deep level what self-aware systems will do or how they will do it. That inscrutability will combine with the kinds of accidents that arise from complexity, and from novel events that are unique to intelligence, such as one we’ll discuss called an “intelligence explosion.”

*

And how will the machines take over? Is the best, most realistic scenario threatening to us or not?

When posed with this question some of the most accomplished scientists I spoke with cited science-fiction writer Isaac Asimov’s Three Laws of Robotics. These rules, they blithely replied, would be “built in” to the AIs, so we have nothing to fear. They spoke as if this were settled science. We’ll discuss the three laws in chapter 1, but it’s enough to say for now that when someone proposes Asimov’s laws as the solution to the dilemma of superintelligent machines, it means they’ve spent little time thinking or exchanging ideas about the problem. How to make friendly intelligent machines and what to fear from superintelligent machines has moved beyond Asimov’s tropes. Being highly capable and accomplished in AI doesn’t inoculate you from naïveté about its perils.

I’m not the first to propose that we’re on a collision course. Our species is going to mortally struggle with this problem. This book explores the plausibility of losing control of our future to machines that won’t necessarily hate us, but that will develop unexpected behaviors as they attain high levels of the most unpredictable and powerful force in the universe, levels that we cannot ourselves reach, and behaviors that probably won’t be compatible with our survival. A force so unstable and mysterious, nature achieved it in full just once—intelligence.
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