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On their way toward modern science human beings have discarded meaning. The concept is replaced by the formula, the cause by rules and probability.


—Max Horkheimer and Theodor W. Adorno, Dialectic of Enlightenment, 1947 (trans. Edmund Jephcott)















Introduction



THE GENERATION SHIP


WHENEVER OUR FUTURE on this planet looks bleak, we can’t help but think about other planets. We’ve spilled over our place in nature, and we can’t seem to get along well enough to agree on our shared salvation. Let’s go somewhere else and start over. How far away is the next habitable planet, anyway?


Interplanetary scientists despise the notion of translating light-years to a speed that you and I can grok as a number, the way we put a number to the speed of our own cars, so it always falls to journalists like me to thumbnail a best guess as to just how long it might take to carry us that same distance. Bear with me, please.


Our current rocket technology can propel a ship through space at speeds of roughly 20,000 miles per hour. By the standards you and I are used to, that’s incredibly fast. In our own atmosphere the friction against the surrounding air at that speed would melt through any material we’ve invented and would incinerate you and me before we could even strike up a conversation about where we were going and what we wanted to build when we got there. But let’s use that speed as a benchmark, because in space that speed is a terribly slow rate to cross the enormous distances between planets.


Mars, whose orbit is directly adjacent to our own, is the most survivable other planet in our solar system. But that’s not saying much. Sure, other planets are more horrible. Piercing the thirty-mile layer of clouds that surrounds Jupiter, our rocket’s engines would begin to either choke or over-fire in its flammable nightmare of hydrogen and helium, and then would die completely as they hit the liquid form of the same stuff roughly 13,000 miles past the cloud cover that keeps us from knowing anything about what’s beneath that poisonous ocean. That crew would drown (or maybe drown and burn, unheard of on Earth) without ever making it out of the ship.


Mars is comparatively pleasant. For one thing, there’s stable footing. And a nice day on Mars might actually feel nice. With the sun high in the sky, you’d enjoy temperatures as high as 68° F, a clear August afternoon in San Francisco or Johannesburg. But if you happened to exit the ship at one of the poles, at night, the temperature could be less than −200° F, cold enough to not only instantly kill you, but also almost instantly freeze your limbs into brittle branches that would shatter under a hammer blow. And let’s not forget that even in the balmiest regions of the planet, there’s nothing to breathe, so you’re not getting far on even the most pleasant day. You’d bound perhaps fifty yards in the low gravity before you could no longer hold your breath, then hypoxia would disorient you, and you couldn’t make it back to the oxygen of the ship. You’d wind up unconscious and twitching, your heart would stop, and the red dust would slowly settle around your corpse.


That’s why scientists and journalists alike are so excited about exoplanets, the term for planets beyond our solar system that seem to offer the possibility of a livable atmosphere and surface. Humanity has been treated in the last few years to a steady stream of optimistic fantasy destinations emanating from the now-defunct Kepler space telescope. Kepler essentially squinted out into deep space to see how light from distant stars bent around intervening planets too far away to image in any detail. Depending on how the light goes around a planet on its way to us, astrophysicists can calculate not only the size of that planet, but how far it is from the source of light, meaning we can determine whether the relation between the planet’s size and the distance to its star possibly indicates that planet might host some sort of atmosphere.


The Kepler mission measured the light from roughly 150,000 stars and found several hundred planets whose ratio of size and star-distance makes them candidates—just candidates, but a real possibility—for human respiration and occupancy. Land, walk around, build a cabin out of whatever materials exist, just imagine! And when we consider the vast distances of space, the closest exoplanets are, in fact, relatively close.


But before we pop the champagne and pour our savings into SpaceX, let’s think about what it takes to get to another planet. A trip to Mars, for instance, is comparatively brief. Depending on where it and Earth are in their orbits, the journey could be made in between three hundred and four hundred days. But humans have never traversed open space for that amount of time. The journey to the moon currently takes about seventy-two hours, and astrophysicists and medical experts quietly point out in private conversation that it’s a miracle none of the two dozen people who went to the moon died during the trip. A trip to Mars would involve exposing the crew to the dangers of deep space for roughly a full year. And those dangers go on and on. Deadly amounts of radiation permeate everything in the deep blackness between planets. Space is full of dirt and grit that could disable the ship. (A whole field of astrophysics studies the interstellar medium and has shown that if you held a gloved white hand out the window of the ship as one does on the highway, it would come back blackened by, well, whatever it is that’s out there.) Also consider that if a mishap killed the ship and the crew, the event would be torturously broadcast, on time delay, to the whole of Earth, presumably killing off our species’ desire to travel to Mars in the process.


And even if all goes well for the crew, that’s a long time confined together in a space no bigger than a vacation rental, as all of us who spent the pandemic year locked in with family, roommates, or alone know too well. In fact, before the coronavirus made test cases of us all, psychologists and logisticians who worried about a Martian crew driving each other nuts spent time observing actual astronauts confined in these sorts of tiny spaces for the duration, either of a simulated trip to Mars or a stay on the planet. And it hasn’t gone well. On almost every sardine-style simulation someone has suffered serious injury or illness. A simulated Martian habitat on a military base on the island of Hawaii has seen a half-dozen such missions over the years, including one where a crew member had to withdraw for medical reasons (the mission’s organizers haven’t publicly revealed what it was). Seeking to learn from the experience, the crew pretended to treat their missing member as dead and enacted setting a fake body out on the simulated Martian tundra, where it would be perfectly preserved for a journey back to Earth for burial. In the final Hawaiian mission, the simulation was compromised when one of the crew was electrified by live wiring, and earthly paramedics had to come inside and drive the crew member away in an ambulance. But putting aside the physical danger of living isolated on Mars, the missions have revealed that… people get weird. “You can select a crew all you want, get the right fit and mix, but there’s too many variables when it comes to human beings,” a psychologist for the mission told the Atlantic. “It’s just really hard to predict how we’re going to perform in all situations.”


That’s just Mars. It’s next door to us, cosmically speaking. Now imagine how weird we’d become trying to reach the nearest exoplanet.


Let’s imagine we’re standing together on the launch pad at NASA’s Cape Canaveral facility near Orlando, and staring up at the stars together. As I write this, the last constellation above the horizon is Centaurus. The centaur’s front hoof is a bright star. In fact, it’s three stars—a pair called Alpha Centauri A and B, and, dimmest of the trio, Proxima Centauri. Here, look through this telescope. See? You can tell them apart. But what we can’t see is that there is, in fact, a planet circling the faint light of Proxima Centauri. Man, I wish we could see it. Because that planet, Proxima Centauri b, is the nearest known exoplanet to Earth.


We have no idea what life would be like on Proxima Centauri b, or what the place even looks like. There may be many reasons that it just won’t work for human habitation. It’s possible that stellar winds may push so much radiation across its surface that we’d all be poisoned before we got the first shelter built, and those same winds may have stripped away any breathable atmosphere, meaning we’d have to live underground. It’s also possible that the planet’s orbit of Proxima Centauri happens at such a cadence that one side of the planet permanently faces the sun, meaning half of the planet is always daylit, and the other is always in darkness.


But let’s stay hopeful. Let’s imagine that it’s a perfectly habitable place, with warm winds and a liquid ocean and strange, vivid landscapes of rock and vegetation and alien snow. Let’s go there!


First, the good news. Proxima Centauri b is only 4.2 light-years away. That means that light, the fastest thing we know of, at roughly 186,000 miles per second, would take only 4.2 years to streak from our planet to Proxima Centauri b’s weird, wild shores. For photons, that’s a very short trip.


The bad news is that for humans, it’s a very long trip. We don’t travel at that speed. Not even close. We’ll need much more time to get there. In fact, it’s so much time that no one who has ever set foot on Earth will ever set foot on Proxima Centauri b.


If we were to board a spacecraft and ride it from the outer edge of our atmosphere all the way to Proxima Centauri b, you and I, who boarded the ship fit and trim, chosen as we were from billions of applicants, would die before the voyage reached even 1/100th of the intervening distance. It’s such an outrageously long journey that a human life span is just a tiny fraction of the time it will take.


Here’s the napkin math. At a speed of 20,000 miles per hour—the speed of our top-performing modern rockets—4.2 light-years translates to more than 130,000 years of space travel.


One hundred thirty thousand years. This means that the time involved to reach our closest exoplanet neighbor would crush us, and our children, and their children into dust a thousand times over before anyone had a chance to breathe alien air.


Could we put ourselves in some sort of coma for the journey, as the characters in 2001, Alien, and Interstellar do? Trauma surgeons, experimenting with the same concept that inspired Ted Williams’s family to freeze his head for possible transplant in the future, are currently experimenting with procedures that can revive a semi-frozen patient after two hours without a pulse. But we’re a long way from freezing ourselves for as long as this might take. Using current technology, anywhere from 900 to 1,300 human generations would pass on the way to Proxima Centauri b before the ship arrives. Generations. So how will we ever get there? A generation ship.


First proposed in varying forms by early rocket pioneers, science fiction writers, and astrophysicists with a few beers in them, the general notion is this: get enough human beings onto a ship, with adequate genetic diversity among us, that we and our fellow passengers cohabitate as a village, reproducing and raising families who go on to mourn you and me and raise new children of their own, until, thousands of years after our ship leaves Earth’s gravity, the distant descendants of the crew that left Earth finally break through the atmosphere of our new home.


I once had dinner with an evolutionary biologist, and I asked him what it is about Darwin’s theory that the human mind has most trouble seeing clearly. “It’s the outrageously long periods of time involved,” he said without hesitation. “We’re just not equipped to be able to imagine the amount of time evolution takes.”


That inability to see evolution’s progress on the vast plain of time also means that planning for ongoing communal life aboard a single spaceship is largely beyond our natural gifts. I pat myself on the back when I get out ahead of birthday presents for my children. The ability to plan an environment that will keep my great-grandchildren alive and happy enough to reproduce with the great-grandchildren of my colleagues is an entirely separate matter.


Think of the logistics: How will we create new clothes a thousand years after the first boxes of cloth have collapsed and moldered away? Think of nutrition: What crop lasts even 100 years, much less 100,000 years? And relationships: Will assortative mating, the natural tendency to band together with people that most resemble us, continue onboard, cutting into the genetic diversity of offspring and wiping out that bloodline after a few succeeding generations? (Speaking of factions, I have half a screenplay written about the tribal nightmare that such a ship might become. Movie producers: I’m easy to find online. Hit me up. You only need to build one set!)


Consider this: humans only spread across the planet roughly 140,000 years ago. That’s when our species stood up, looked around, and accessed some higher form of ambition and curiosity in deciding that it was worth risking everything to leave what is now the African continent and look for game and water elsewhere. Every human accomplishment you’ve ever read about—language, religion, the Egyptian, Greek, and Roman empires—has happened since then. We’ve only been “modern humans” for that long. And that means that a generation ship isn’t just about finding and training the right one hundred people to seed a thousand-generation journey. It’s about literally bottling the equivalent of our entire history as a species for a repeat performance in captivity.


A generation ship is every sociological and psychological challenge of modern life squashed into a microcosmic tube of survival and amplified—generation after generation. Will the final generation be able to function well enough to even set the ancient ship, rebuilt in flight over and over, down on the surface of humanity’s new home? How do we possibly plan for this sort of time scale?


The idea of a generation ship felt like a pointless fantasy when I first encountered it. But as I’ve spent the last few years speaking with technologists, academics, and policy makers about the hidden dangers of building systems that could reprogram our behavior now and for generations to come, I realized that the generation ship is real. We’re on board it right now.


On this planet, our own generation ship, we were once passengers. But now, without any training, we’re at the helm. We have built lives for ourselves on this planet that extend far beyond our natural place in this world. And now we are on the verge of reprogramming not only the planet, but one another, for efficiency and profit. We are turning systems loose on the decks of the ship that will fundamentally reshape the behavior of everyone on board, such that they will pass those behaviors on to their progeny, and they might not even realize what they’ve done. This pattern will repeat itself, and play out over generations in a behavioral and technological cycle. That’s what this book is about.


I call this book The Loop, but there are, in fact, three loops I want to describe. Think of a small loop nested inside a second, and the second loop nested inside a third. Seeing each one clearly requires examining the others. And I’m going to begin with the smallest loop, the one at the center of everything we do, one that’s been spinning for tens of thousands of years, maybe even millions.


The innermost loop is human behavior as we inherited it, the natural tendencies and autopilot functions that evolution gave us. That loop includes everything from racial bias to our inability to accurately perceive risk. That’s the first section of this book, because understanding the other loops requires understanding how they rest on this one.


Once we understand that, we can look at the second loop. The second loop is the way that modern forces—consumer technology, capitalism, marketing, politics—have sampled the innermost loop of behavior and reflected those patterns back at us, resulting in everything from our addiction to cigarettes and gambling to systemic racism in real estate and machine learning.


The outermost loop is the one for which this book is named. It’s what I worry is coming, a future in which our ancient and modern tendencies have been studied, sampled, fed into automated pattern-recognition systems, and sold back to us in servings we will be doubly conditioned to consume without a second thought. It’s the loop that has already erased our conscious musical tastes and replaced them with weekly suggestions from Spotify, based on what was served last week. It’s the loop that samples our political tendencies and social appetites and puts us together on Facebook with people whose patterns complement our own, such that we become attached to a powerful and all-consuming group identity, and have no patience for people outside of it. It’s the loop that looks across all available job applicants and highlights only the ones that match the characteristics of others who’ve done the job well, so that you, the recruiter, begin to assume hiring can happen in a day or two, rather than weeks, without ever leaving your home. The Loop is a downward tailspin of shrinking choices, supercharged by capitalist efficiency, in which human agency is under threat from irresistible systems packaged for our unconscious acceptance.


It’s happening already, but the real threat is what will happen over time. The most powerful and lasting effects will take at least a generation to play out. Think of it this way: we’re guided by unconscious tendencies, but we rarely detect it when they are analyzed and played upon. Now throw pattern-recognition technologies and decision-guidance strategies at us. And do it all in a society that doesn’t have the long-term sensibilities in our policies and in our programming to recognize and regulate something that will determine the future of the species. That’s what this book is about.


I hope to describe here the challenge facing us as we build technology that will alter coming generations of human behavior. Our behavior may be made more efficient, more rewarding, more controlled in the current generation. We may reap immediate economic benefits, and we may be able to do away with difficult and sometimes terrible work in the short term. For every dangerous example I describe here, there will be complex benefits connected to it. But can we look with Darwin’s eyes ahead at the long-term possibilities of generation after generation experiencing a collapsing cycle of choices, and changing for the worse along the way? Can we somehow predict it, and act to correct it, even when the rewards of doing so won’t be felt until you and I and our children are not just long dead, but long forgotten? If we can’t, I worry that in a generation or two we’ll be an entirely different species—distracted, obedient, helpless to resist the technologies we use to make our choices for us, even when they’re the wrong choices.


But I think we can fight The Loop. We just have to stand back, sketch out its shape, recognize the ancient preconditions in all of us that make it possible, spot the modern paths it takes into our lives, and then break its influence on our future.


Jacob Ward


Oakland, California


August 2021















Chapter 1



THE REALITY GAP


JUST AFTER WORLD War I, an Austrian neurologist and psychiatrist named Otto Pötzl began experimenting on a man who’d been shot through the head.


Pötzl, the son of a Viennese journalist, had a journalist’s interest in telling big stories through representative characters. This was before the days of evidence-based medicine, back when theories could be based on a single case. And the injured soldier who entered his office was quite a case. This soldier, named Obszut, came through the maelstrom of WWI, in which over a million of his countrymen died in combat, with a single, dramatic injury. His brain was not damaged, nor were his eyes. But a bullet had torn through the connection between the two, and Obszut was blind.


Medical reports from the time show that the shattered men passing through the clinics of Vienna had all sorts of cognitive and perceptual difficulties, and Pötzl undoubtedly knew that many of them were reporting unusual sensory experiences. They were seeing and hearing and feeling things out of order and out of balance. The incoming information that for most of us is generally invisible and incidental—what we glimpse out of the corner of our eyes or what melds into the background of a scene—often overpowered these poor survivors, while the central objects of a room were often invisible to them.


While many of these patients had sprawling, interconnected injuries that made them difficult to study, Obszut’s injury was a rare opportunity to experiment on perception in a more formal way. His undamaged eyes could, in theory, take in the light that forms an image. But with the connection to the brain severed, Pötzl wanted to know, would any image find its way into Obszut’s consciousness? Doctors at that time were able to enroll their patients in research without clearance from an ethics board, and Pötzl put the remarkably obliging soldier through all sorts of tests.


In a 1917 paper based on their time together, Pötzl wrote that Obszut described having highly sensitive peripheral vision, and at the same time had largely lost the center of his sight. Obszut could, from time to time, even describe the shape of his blind spot, a sort of black orb floating between him and the world. And in the tiny amount of peripheral vision available to him, Obszut also described constant double vision. But the malady on which Pötzl focused was the way images would float into Obszut’s consciousness out of sync. Although the soldier often couldn’t consciously see something placed in front of him, when that thing was removed details of it would appear in his memory, or even appear in his vision while he was looking at something else. When Pötzl put in front of Obszut a bouquet of flowers with a single piece of asparagus among them, for instance, the poor man couldn’t see the asparagus. But when the bouquet was replaced with a second picture, and Obszut worked to catch it in his remaining peripheral vision, he reported a few details of the picture, but with a stalk of asparagus floating in front of it.1 Somehow the visual information was entering Obszut’s eyes, and then, because a bullet had severed the main highway, it was somehow making its way into his brain by another, mysterious road, and arriving at its destination after so much time had passed that the experience felt hallucinatory.


Pötzl wound up describing this concept as “delayed piecemeal delivery into consciousness”—images and sounds and other stimuli somehow appearing in the brain out of order. It was as if the information of the world was arriving in Obszut’s head in fragments, like trains full of commuters arriving at a busy train station throughout the morning.


But perhaps this staggered arrival wasn’t a flaw unique to this one injured man. The damage to his brain hadn’t caused these trains to arrive at different times, Pötzl theorized. He surmised that we all receive information like this, it’s just that those of us with whole, healthy perceptual systems don’t have to consciously watch the commuters arrive in our consciousness. We only see the result when they have already finished their haphazard journey to work and are seated at their desks. Our brain doesn’t feed us the chaos of the operation as it takes place, Pötzl came to believe. It summarizes everything for us when it’s over.


So he began working on the idea that some system in our brains holds back all that stimuli, orders it for us, keeps us from becoming overwhelmed. He called it an abstracting process, and it set him on the idea that there is a world of input we receive and compute but do not consciously experience.


Soon he needed more than just the rare survivors of bullets to the brain. He needed healthy patients, and he wanted to find the moments when most of us, with our undamaged brains, might manifest stimuli we had received unconsciously. He was after what he called “revealing phenomena.” And so he began working on dreams. He figured those were places you and I re-experience stimuli we never consciously perceive in our waking lives. So he began flashing images at his patients for less than 10 milliseconds at a time, and asking them to return the next day and tell him about their dreams. And sure enough, over time, the patients came back and reported dreams that happened to include bits and pieces of the stuff he’d flashed at them. Today, researchers still call this the Pötzl phenomenon. He presented the idea to the Vienna Psychoanalytic Society in 1917, and even Sigmund Freud, who famously detested laboratory experiments, was impressed. “The questions raised by Pötzl’s experiment,” Freud wrote, “go far beyond the sphere of dream interpretation.”2


Yes, they do.


Before I go pinning too much more on this work, it’s important to mention that Pötzl seems to have paid dues as a member of the Nazi Party between 1930 and 1933, officially joined the Nazi Party a second time in Austria sometime between 1941 and 1944, and in 1945, when the war had ended, left his position at the University of Vienna under accusations that he hadn’t spoken out publicly against the murder of roughly 14,000 patients at the Steinhof mental hospital. Freud went on to describe Pötzl as an “ambiguous character,” not least because Pötzl may have participated in the forced sterilization of thousands of people.3


At least one Jewish colleague came to Pötzl’s defense. His protégé, the psychiatrist and pioneering neurologist Viktor Frankl, a survivor of brief periods at several work and death camps during the Holocaust, later wrote that he considered Pötzl to have been more or less on the right side of history. “Dr. Poetzl, as a party member, wore a swastika on his lapel but he was far from being anti-Semitic,” Frankl declared in his autobiography. “But more than that, he actually helped us sabotage the Nazi orders for euthanasia for the mentally ill.”4


And so Pötzl is confusing at best, someone who did groundbreaking work and then participated to an unclear extent in the horrors the Nazis perpetrated across Europe. He lived out his days in Vienna and died on April 3, 1962. But his experimental work had a profound effect on generations of researchers.


The reason this book begins with a much-admired if ethically dubious scientist is that in the strange relationship between Pötzl and his unfortunate patient Obszut, I see a formative moment: a first, unsteady step toward what would go on to become a broad understanding today, assembled from thousands of experiments, that reality is the simplest story our brains can cobble together from an overwhelming flood of raw sensory information. And there’s something about that finding arising from an era of horror and persecution that is also an appropriate reminder that our ethical footing is usually unsteady. Scientific and technological breakthroughs are often made by people with little or no system for evaluating whether they arrived at their discovery by a moral path, or what dangers their work may pose in the future. As I imagine Pötzl frantically writing down what Obszut was telling him—images the soldier’s eye had somehow captured and fed into the brain without any understood pathway between them, discoveries the researcher had made without any of the ethical review a university would demand today, in a nation whose most privileged citizens would go on to commit atrocities on a vast scale—I see the start of a world of research and ethical complication that continues to shape our society.


Today, the science Pötzl helped create has many practitioners, and the discipline has been called everything from decision science to heuristics. But its fundamental finding is this: we believe the story our mind is telling us because we believe that’s the only story there is. And in this book, I’m hoping to explain that as we build machines and systems that organize, simplify, and mutate our stories for us, we are just as vulnerable to believing those new tales as well.


SINCE THE 1950S, when scientists began to revisit Pötzl’s ideas, researchers have been trying to sort out just how much of reality we actually experience. And they’ve found that the endless phenomena we observe through our senses—the sweating beer and the job application on the table and the moon rotating across the window and the distant sound of lovers quarreling and the warm breeze through the curtains—are smashed and reordered and rewritten as our brain makes the most efficient sense it can of each scene. Here are just a few examples from a vast canon of these findings.


Let’s begin with vision. The study of sight has revealed that what we think we’re witnessing—the unfiltered stream of objects and people and events we see—is actually a wild variety of stuff, some of it perceived, some of it remembered, all of it felt in a way we haven’t fully defined yet.


In 1992, a pair of cognitive neuroscientists, Mel Goodale and David Milner, wrote a groundbreaking paper that sought to define this notion. It suggested that we have two different ways of seeing an object in front of us: one way involves consciously perceiving the object and making decisions about it, another instantaneously guides the moves we make in relation to that object. They put it more succinctly: “vision for perception and vision for action.” Writing in a British psychology journal, they admitted that this “two-streams hypothesis” often made them unpopular at parties: “The most difficult aspect of our ideas for many people to accept has been the notion that what we are consciously seeing is not what is in direct control of our visually guided actions,” they wrote. “The idea seems to fly in the face of common sense.”5 Our actions feel voluntary, and therefore must be under the direct control of our will, right?


Well, no. Goodale and Milner found, in carefully crafted lab experiments, that our perception is not under direct control of our will. When they put an illusion in front of their subjects, what the subjects reported seeing and what their hands did were often dramatically disconnected. For instance, remember that fun-house illusion in which a face is carved into the wall but looks as if it’s protruding out from it? The one where you walk past and the face seems to follow you? Well, when they showed people that illusion, called a “hollow face,” the conscious mind was usually fooled, and thought a sculpture was turning its head to track them as they crossed in front of it. (I remember this very thing scaring the bejesus out of me at a haunted house as a child.) But when they asked the same person to flick a small bug-like target off that face, their hands reached inside the hollow space that had fooled the eye, past the boundary of the face the conscious mind had seen, and flicked the bug at exactly the right spot. As the researchers describe it, these were “two parallel visual systems—each constructing its own version of reality.”


Other senses also seem to be unconsciously received and assembled in the mind as well. The human talent known as stereognosis—the ability to identify an object by touch alone—helps give us incredible manual dexterity. But the processing of texture, weight, and the rest of it seems to take place in the parietal lobe of the brain, a long way from the portion that controls our hands. That may be why stereognosis begins to crumble in patients suffering from Alzheimer’s—a disease that affects the parietal lobe—whereas patients with other forms of dementia retain that ability. Your fingertip doesn’t experience reality. The brain assembles the things you’ve touched into its own imaginary rendition of them.


And hearing isn’t just a means of identifying a sound and triangulating its position—it also seems to be bound up in other mental tasks, like your brain’s ability to remember things in the proper order. Researchers call the idea “auditory scaffolding”: that hearing supports the acquisition and retention of things like long lists of words or numbers. Studies of children who are deaf have found that although all their other senses are intact and developmentally they’re otherwise on track, they tend to do worse than hearing children do on certain tests of sequential abilities, even ones as simple as tapping their fingers together in a prescribed order. We aren’t consciously hearing the raw sounds of the world. The brain is using certain aspects of our hearing to put together its own soundtrack.


So if perception isn’t a matter of simply seeing, touching, or hearing reality, what is doing the postproduction work right before it’s all shown to us? Maybe memory is involved. The neuroscientist David Eagleman spent a decade experimenting with the mental perception of time. One of Eagleman’s experiments would have made even Pötzl spit out his tea.


Eagleman and his graduate student Chess Stetson were looking for a way to test the common report that time “slows down” during brief, dangerous events. In my twenties I was headed downhill on my bike when the car next to me suddenly nosed across the road into a parking space. My bike stopped dead against the car’s turned front tire, and I flew into the air across the hood. I distinctly remember having an entire conversation with myself as I traveled through space. “You don’t have health insurance! You didn’t mail in that COBRA application after leaving that job!”


“Yes, I did, actually. I remember stamping it and mailing it last week.”


“Oh yes, you’re correct, and that’s great news, because it looks like you’re about to be pretty badly injured.” And then I slammed into the asphalt and slid a few feet, breaking my wrist. I remember sitting up, dazed and bloody, looking at my bent bike. It all felt as if my brain had affected the flow of time for my benefit.


Eagleman and Stetson worked to find out whether the brain does, in fact, slow things down. Neuroscientists had already determined that when the average brain receives two images within one hundred milliseconds of each other, it fuses them together, and we see one image. So Eagleman and Stetson built an enormous wristwatch that displayed random numbers just fast enough—less than one hundred milliseconds apart—that subjects couldn’t consciously see them. First, the subjects were shown the numbers in a laboratory setting. They reported that the numbers were just a blur. Then Eagleman and Stetson dropped these people off a crane.


No, really, they marched their subjects to the top of a carnival ride, equipped with a helmet and the big wristwatch, dangled them from a cable, and dropped them fifteen stories into a net.


Here is how Eagleman summed up his findings in a 2009 essay:6


The result? Participants weren’t able to read the numbers in free fall any better than in the laboratory. This was not because they closed their eyes or didn’t pay attention (we monitored for that) but because they could not, after all, see time in slow motion (or in “bullet time,” like Neo in The Matrix). Nonetheless, their perception of the elapsed duration itself was greatly affected. We asked them to retrospectively reproduce the duration of their fall using a stopwatch. (“Re-create your free-fall in your mind. Press the stopwatch when you are released, then press it again when you feel yourself hit the net.”) Here, consistent with the anecdotal reports, their duration estimates of their own fall were a third greater, on average, than their recreations of the fall of others.


How do we make sense of the fact that participants in free fall reported a duration expansion yet gained no increased discrimination capacities in the time domain during the fall? The answer is that time and memory are tightly linked.


It seems that the shorthand our brains—specifically our memories—normally use in describing an experience to us becomes longhand in an emergency, as the amygdala engages and helps to write out richer, more complete memories of the moment. “In a dire situation, your brain may lay down memories in a way that makes them ‘stick’ better,” Eagleman wrote. “Upon replay, the higher density of data would make the event appear to last longer.” This may be why time seems to speed up as we grow older, he theorized. As a child, every bus ride is a new experience, and so the memories are intricately crafted. As we get older, the brain says “yeah, yeah, a bus, I know how this one goes,” and the memory is recorded in a more slapdash way.


Our experience of the world, from car accidents to optical illusions to the grip of a stranger’s handshake, feels real to us, in such a consistent way among humans that we can describe the events to one another and agree we’ve arrived at an accurate retelling of the moment. But the primary thing we have in common is an onboard perception system that curates reality for us. And that mediating layer is fertile soil for the forces we’re going to be describing in this book. Why? Because as we’ve already seen, and will continue to see in the next few chapters, the human brain is built to accept what it’s told, especially if what it’s told conforms to our expectations and saves us tedious mental work.


NOW LET’S THINK back to the lab where Pötzl put asparagus in front of Obszut. At that time, it was clear to Pötzl only that some sort of mediating layer was doing the work of organizing the soldier’s inbound perceptions. But now, more than a century later, researchers are working with similar patients and injuries, and they’re finding that our brains are not closed systems. They don’t just unconsciously assemble the sights and sounds around us, they also absorb emotions—and transmit them—without our conscious awareness.


I met Beatrice de Gelder in New York City while filming a documentary series. She splits her time between the United States and the Netherlands, where she runs a lab at Tilburg University as a professor of cognitive neuroscience. De Gelder built a second career studying the brain after a prior one in philosophy. She also edits the respected journal Frontiers in Emotion Science. And yet she says her work, which centers on the idea that vast unconscious mechanisms move visual information into our brains without our realizing it’s happening, has always been considered fringe.


Since the late 1990s, when she first began working on the idea that sight is much more than just what we consciously see, she has encountered passionate resistance to it. “There is a bias in human visual studies to focus on the visual route that is associated with consciousness,” she explained in accented, perfect English. “I mean, that’s what people have always been working on. And only a minority of people have looked at something else.”


De Gelder knew that in the early twentieth century, researchers like Pötzl had their choice of ideal patients in which to study what’s now known as cortical blindness. After World War I, she told me, “those gun wounds yielded very clean cases of young people that had a specific loss of function.” In the modern world, when researchers have been eager to study sight by looking at those robbed of it, their subjects are often compromised in other ways, because when something like a car accident or a stroke severs the visual cortex it also inflicts all sorts of secondary damage on the body that muddies the waters for researchers.


De Gelder’s work is possible because she has found her own category of people blinded in a very specific and measurable way: people in whom lesions have formed on the visual cortex, severing them the way a bullet might. These are often people who have experienced a relatively minor stroke that left them blind. But like Obszut, their eyes and brains were intact. The connection is the only missing piece.


In a 1999 paper,7 de Gelder described working with one patient, codenamed GY to protect his privacy, with whom she attempted several experiments having to do with ventriloquism. Nothing had produced results, and so she and her lab assistants, eager to make the most of the day—“such patients are precious, and by the way, you pay them well for their time”—began playing with putting joyful and fearful faces directly into his blind spot, and asking him to guess which emotion was on display. GY managed to guess the correct answer roughly 75 percent of the time, far better than chance, and de Gelder wondered whether he was in fact seeing the emotion in some unconscious way, the information traveling from eyes to brain via a route other than the disconnected visual cortex, the way Obszut’s asparagus did.


That experience set de Gelder on a search for other people experiencing what she came to refer to as “blindsight”—functional eyes and functional brain, disconnected from one another—and eventually she found herself with another patient, codenamed TN, and with more time to kill. As a day of experiments wound down, she and her graduate students decided to assemble a sort of obstacle course in the hallway of their department, and asked TN to hand them his walking stick and make his way straight down it, without telling him that all sorts of objects—trash cans, stools—were in the way. He hesitated, perhaps sensing that they weren’t telling him something, and asked for reassurance that they wouldn’t let him hurt himself. They told him he’d be fine, and before they knew it, he turned and traversed the jumbled passage without touching anything. It was uncanny, de Gelder told me. As he reached the first obstacle, TN stopped and picked his way around it, and then another, turning this way and that to avoid the items in his path.


He never faltered, and he arrived at the far end of the hall easily, as everyone gasped in amazement. Everyone except his wife. Turning calmly to de Gelder, she told her that this was normal. He makes his way around the house without any trouble, she explained.


The researchers crowded around the man, asking him how he had done it. “Done what?” he asked them. He had no idea he’d avoided anything. As far as he was concerned, he’d taken a straight walk down a hallway.


What’s so amazing about this is that it not only suggests TN was somehow getting visual information about the obstacles into his brain without the benefit of his visual cortex—which means the information was moving via some other, undiscovered pathway—but there was also likely some unconscious process that was absorbing the information, and issuing instructions to the man’s motor functions, causing him to pick his way around the obstacles without realizing it. “We were very, very excited,” de Gelder recalls. “We actually made him do it again”—this time on video—“and we never thought it would work, or I would have made sure the recording was a bit better.”


The video is a wonder to watch: a researcher holds TN by the shoulders to point him in the right direction, and then, when TN is released, he walks up to the jumble of wastebaskets and chairs and makes his way through it all just as I might have. He stops and edges around things, he slides sideways when he needs to. He acts like a man who is seeing what’s in front of him.


Soon de Gelder was working on determining what other things blindsighted people like TN can see without realizing it, and she returned to emotions. In one experiment, the subjects were shown pictures of emotionally charged faces—people who are obviously angry, or sad, or smiling. And although the subjects told de Gelder and her students—probably with some irritation—that they only saw a blank screen (“because hello, I’m blind!”), electrodes attached to their faces detected tiny, micro-muscular activity: electrical signals of facial expressions indicative of the same emotion. In other words, their faces unconsciously mirrored the expression they could not consciously see. Smiles inspired smiles. Frowns inspired frowns. Evolution, it seems, may have given us a second, unconscious pathway for seeing emotions. And not only that, it somehow gave us the gift of automatically passing them on to our fellow humans.


De Gelder’s findings are still controversial. As she describes it, “People in mainstream visual science don’t work on emotions.” But she has seen greater acceptance since her 1999 paper documenting GY’s emotion-guessing abilities. “Things are rapidly changing, especially the last 10 years,” she said. “But emotion is still not an entirely respectable topic.”


Nonetheless, de Gelder says she believes there’s an entire language of gestures, facial expressions, and movements that you and I unconsciously use to communicate visually. “Sensitivity to the direction of the gaze is a big one,” she says. In her tests, humans have been shown to unconsciously and instantaneously register the moment someone breaks eye contact, and in which direction. Even five degrees of shift, and our brain knows it. Why do we have such a talent for following the gaze of others? “Deviation from direct gaze tells you where to look,” she says. “And if you compare the speed of reading someone else’s gaze to how long it takes for them to instruct you with their voice where to look? Well, it’s a great method for saving time.”


For de Gelder, the evolutionary logic is clear. “The brain is in charge of pretty much everything we do, right? Finding food, staying warm, finding shelter, staying away from harm, and all that stuff takes resources,” she told me. And if it can save time and effort by taking unconscious clues from others and acting on them without having to bother your conscious mind, all the better. “It gets you reliable information at a lesser price than having to figure it all out yourself,” she said. “If you can trust the expression of fear on somebody else’s face, you can gain a lot of time and reliability for your actions.”


Between her work and that of many others, there is growing evidence of our unconscious ability to absorb, act on, and transmit logistical and emotional information. The result is a constructed, and perhaps even shared, story our brains tell about reality. In effect, our conscious minds are experiencing our lives secondhand.


Whole fields of research are now devoted to this phenomenon, the mental gap between our perception of what’s going on and what’s actually going on. Experts have learned to measure that gap. They’ve begun to discover the patterns we follow as we make decisions inside it. And in the process, they’re also finding that our modern world is powerfully shaped by unconscious habits that follow us through our lives.


The efficiency and economy of our mind, the ways it packages the world up for us, the ways it seemingly communicates with other human minds, increasingly suggest there is a grand pattern of invisible guidance we follow through our lives, while believing we are in fact making our own decisions. And if science is only just beginning to decode these systems, systems that have presumably been steering us from place to place for as long as our species has been in its modern form, that also suggests we have no real conscious sense at all of just how easy it is for us to fall into patterns beyond our control, or which outside influences may be exerting irresistible control over us. If you and I were asked to rank the forces that have the greatest unconscious influence on what we choose to do in life, we’d have no idea where to begin. And yet as research like de Gelder’s shows, there is a whole apparatus inside us that is receiving, ranking, and acting on those influences throughout our lives. All of that creates an enormous opportunity for taking advantage of—and even directing—human behavior.


Why directing? Because discoveries like de Gelder’s aren’t just being used in a medical or academic sense to try to close the reality gap. Unconscious choice is still very much in its infancy as a scientific field, but that hasn’t held back efforts to turn its findings against us. People outside the sciences—specifically in the world of business and politics—have been catching on to the idea that humans have an unconscious “code” by which they make choices. More and more, companies and political operatives have sought to use that code to shift our behavior. And while the first wave of that sort of research was fairly primitive, there are now whole courses taught at top universities around the world about how to use these findings to persuade customers and sway voters, as we’ll examine in the coming chapters.


Now that we’ve seen how powerfully our unconscious brains shape our lives, let’s look more deeply at how they tell us what to do. Because if we don’t familiarize ourselves with the mechanisms of our brains, we’ll not only be vulnerable to those who prey on us, we’ll be blind to the effects. We’ll be caught in an endless, cluttered hallway like the one TN traversed, turning this way and that in the thrall of unconscious processes we don’t realize are guiding us.
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Chapter 2



ILLUSIONS


IT MAY SEEM as if a book about the influence of cutting-edge technology should spend most of its pages on that technology: who makes it, where it’s headed. That’s all coming, but to really see the threats here, we need to fully grasp the implications of the science underpinning them. What persuaded me to write this book wasn’t the technology. It was the breakthrough science that has revealed our most automatic habits. Our unconscious tendencies are the control surfaces by which technology will shape our lives. And for me, the threat comes into sharpest focus the more I learn about our psychological aversion to seeing these tendencies in ourselves, and about the business and cultural forces working to convince us we’re making independent choices when we’re doing the opposite.


Seeing ourselves clearly is the first step in understanding the threat that The Loop poses. It’s the first loop that supports the second and third. And so the next few chapters of this book are going to lay out a series of unconscious tendencies—internal mechanisms that click along in the background, outside of our awareness—and the scientific efforts that have slowly identified and measured them. Then, and only then, can we understand the scale and power of what’s coming.


THE CURRENCY OF science is the published paper. A scientist or group of scientists writes out a hypothesis and its supporting evidence, other scientists critique the work as part of “peer review,” and a journal releases the revised result to the world. Then, if all goes well, other scientists try to do the same sort of experiments and publish the same conclusions to confirm the findings. A scientific career is often evaluated, fairly or not, by the sum total of this published work. And the pace of science remains very slow as a result, even as the world speeds up around it. Scientists can often remain at odds with one another for years over a finding that in the meantime becomes the functional basis for whole industries.


Scientists today publish roughly 2.5 million papers each year. Presumably they all hope each paper will make an impact. But only a tiny percentage ever do.


The psychologists Daniel Kahneman and Amos Tversky wrote seven papers together between 1971 and 1979. They blew a gaping hole in their field with each one, and while their work is still being tested and replicated at the pace of science, their findings are already a tent pole of a whole industry of behavioral guidance. Working together in an extraordinarily tight and symbiotic professional partnership, they identified a series of commonly held biases—unconscious human preferences that manifest themselves under pressure and in moments of uncertainty, preferences that often produce bizarre and irrational decisions. And they went a very long way toward demonstrating that what they’d discovered afflicts us all.


By putting various logic puzzles, gambling propositions, and guessing games in front of unwitting subjects, they worked out the boundaries of common heuristics, or the rules people use to make decisions. The papers they authored together upended decades of psychological and economic theory. In a single paper, “Judgment Under Uncertainty: Heuristics and Biases,” they laid out a dozen systematic biases and a trio of heuristics—calling them representativeness, availability, and anchoring—that form a trinity of human weirdness. That one paper set off a decades-long inquiry that is still reshaping our understanding of who we are.


The three heuristics in the 1974 paper might seem obvious, behaviors so familiar to you that it feels silly to hear them named and analyzed. But with a little squinting we can see just how well defined and powerful they are. The first, representativeness, is the tendency of human beings to assume that if something has the qualities they associate with a certain category, it must belong to that category. It’s a simple concept, but its implications were and are explosive. Kahneman and Tversky tricked their subjects into revealing their assumptions about certain categories of people, objects, and occurrences. For instance, they asked students to rate the likelihood that Steve, a shy and tidy man, was either a farmer, salesman, airline pilot, librarian, or physician. Librarian regularly topped the list.


“This approach to the judgment of probability leads to serious errors,” they wrote, “because similarity, or representativeness is not influenced by several factors that should affect judgments of probability.” People simply weren’t going about the task of ranking Steve’s likely occupations in a rational way. There are vastly more farmers than librarians, and yet the fact that his personal qualities reminded them of librarians (and mistakenly, as librarians spend most of their time dealing with the public) caused the subjects to make wild assumptions about how Steve spends his days.


Kahneman and Tversky went on in the paper to describe how our vulnerability to representativeness also means we often make mistakes about the nature of chance, the effects of sample size, whether we have reliable information, and whether something can be predicted at all. They fundamentally destabilized our self-image as a rational species. And that was just the fourth page of the paper.


Next, they turned to the availability heuristic, in which “people assess the frequency of a class or the probability of an event by the ease with which instances of occurrences can be brought to mind.” Our ability to remember something alters how common we consider that thing to be. Why is that a problem? “Availability”—our ability to think of an example—“is affected by factors other than frequency and probability,” they wrote. This was another seemingly simple observation, again explosively important. For one, just because an event stands out in the mind doesn’t mean it’s a common occurrence. Let’s say I’m planning a vacation, but I just witnessed a hotel fire in the city where I live. I might decide that hotels are too prone to fire, and that I won’t be staying in one this trip. We make this sort of decision based on perceived probability all the time, especially when the risk is something vividly terrible, like fire. But we’re misreading the odds, it turns out. Seeing a fire makes people think fires are more likely than does reading about a fire in the paper, Kahneman and Tversky pointed out, but the emotional impact of watching the flames spread from the smashed windows to the roof doesn’t actually change how often fires take place. It just plants it in the mind, and shapes the choices we make about it. What else makes a memory stick in this way? Some things are simply easier to memorize, like familiar destination names, as opposed to unfamiliar names you can’t instinctively spell. We fixate on hypothetical scenarios that are easy to imagine (missing the plane, forgetting a jacket). And we connect things that are entirely unrelated, but feel linked, like forgetting an umbrella and winding up in a long weekend of endless rain. All of this seems to us like a series of reasonable assumptions about probability and risk and reward. But a lot of it is illusion. The availability of certain events and factors in our memory makes them leap to mind, and feel as if they’re more likely than they are.


Finally, the paper describes the anchoring heuristic. This one is largely mechanical—a misaligned carpet on which we consistently trip—and as a result, at least to my mind, it’s the hardest to accept as being true. Maybe I just don’t like being told I have a tic I wasn’t aware of. And yet here it is: anchoring is the simple tendency to “make estimates by starting from an initial value that is adjusted to yield the final answer.” We lock on to an early idea, often at random, and then adjust it as we go. Trouble is, once we’ve locked on, we don’t adequately adjust, even in the face of overwhelming evidence that we’re wrong.


The experiments Kahneman and Tversky used to establish the anchoring heuristic were like little bar bets where the right answers win you a free round of drinks. One of them asked subjects to estimate what percentage of the United Nations were located in Africa, presumably on the assumption that very few Western participants in 1974 would know the answer. (It was roughly 25 percent at the time.) But first, the idea was to see if the experiment could prime the subjects to latch on to a random number, so they were shown a random number between 0 and 100, Wheel of Fortune style, on a spinning disc. It’s ridiculous—they were asked to guess a number they didn’t know, after viewing a number they knew to be random. And yet their minds anchored to the random number: people shown a larger number tended to estimate a greater number of African nations, and subjects shown a smaller number estimated a lesser number. Even when the participants were paid for accuracy—Take your time! Really think about it!—the anchoring bias didn’t go away.
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