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Introduction

What does it say about the brain that three of the first five American presidents died on the Fourth of July?

What do schizophrenia, poetry, and corny jokes tell us about how we all learn?

What discussion about the nature of thought might logically tie together topics as diverse as financial trading, Middle East politics, and avian intelligence operatives?

How can we know something and not know it at the same time?

Welcome to the wonderful world of the brain.

And welcome to Maximum Brainpower: Challenging the Brain for Health and Wisdom, a book that seeks to answer all of these questions, and many more besides. Brainpower is our ability to gather the many aspects of our intelligence and apply them in practical ways. By maximizing our brainpower, we can keep our brains sharp and cognitively fit, especially—but not only—as we age. This is not about doing better on brain teasers or brain exercises. Nor is it about being able to do crossword puzzles in ink instead of pencil or solving logic problems or puzzles. It’s about becoming more capable in our daily lives: being able to accurately assess and navigate the world, knowing what to pay attention to and what not to, thinking and planning ahead, and making the right decisions. It is about changing the inherent way we perceive and respond to the world.

Most of us recognize that a fit brain is probably the most important contributor to a long, healthy, and active life. And, as a result, most of us fear Alzheimer’s disease, stroke, and other ailments that might break down or damage our brains. Many adults have borne witness to the failing mental health of their parents, and Baby Boomers are beginning to stumble through their own “senior moments.” Yet relatively little in-depth, scientifically accurate, and easy-to-understand information on cognitive fitness is available to the general reader. This book intends to provide it.

Because our minds are the core of our existence, understanding the brain may be the most important and fundamental task before us. I have spent my professional career as a psychologist and professor studying many aspects of thought and behavior. And for a decade I have researched cognitive fitness; work that culminated in my founding of CogniFit, a company devoted to improving cognitive vitality in a substantive way. After many years, the concept of improving and protecting our mental capabilities has begun to enter into the mainstream—though sometimes it has been explained or promoted superficially. Maximum Brainpower brings to the thoughtful person the most up-to-date knowledge of the brain and its functions. It shows us how we can all achieve the cognitive vitality to improve our personal and professional lives.

Filled with pragmatic examples and scenarios, Maximum Brainpower addresses the major issues that we face in our daily lives: problems of personal growth, family relationships, and important social and cultural matters. This book also exposes the inherent dangers of a brain that at times is too quick to change its mind and at other times cannot seem to change at all.

Maximum Brainpower is divided into five major sections.

Part I: Maximum Brainpower in the Real World uses many examples from the real world to show how cognitive fitness is important in unexpected, subtle, and critical ways. We focus on the role that experience plays in learning, and how it can set us up for cognitive failure. The very mental abilities that provide our creativity can also lead to rigidity of thought and cognitive stagnation.

Part II: The Case for Heavy Mental Lifting demonstrates the importance of challenging our brains. Doing so helps us develop and maintain cognitive fitness, with benefits accruing biologically and psychologically. Included are strategies for building cognitive reserves at any age and how these reserves can benefit us.

Part III: Change as a Pathogen addresses the basic quandary of mental fitness. We need change to stimulate the brain; but change causes stress, which brings its own kinds of harm. Stress can damage our mental and physical health, but a lack of stress will lead us into cognitive rigidity and decline. These chapters describe the complex interactions of stress on our psyches and our bodies and methods for reducing the negative impact.

Part IV: What to Do explores the ways in which we can develop our cognitive reserves without being overwhelmed by stress. Spanning our careers, education, and personal lives, the chapters in this section show the need for new approaches to get us outside the comfort zone of routine life: new ways to view the world, new approaches to thinking, and a consistent regimen to build the brain.

Part V: Thinking Ahead envisions the way the world will look if we all fully develop cognitive fitness. The chapters in this section also examine how we can ensure that cognitively fit people develop the personal and social connections necessary to stay grounded in an increasingly chaotic society.

Maximum Brainpower is for anyone who is genuinely curious about the world in which we live, who enjoys introspection, and who longs for a greater understanding of their own interior world. And cognitive health is important to all audiences of any age. Young people can improve their studying skills, driving skills, and their ability to handle risky situations. The elderly can recover mental capacity. People who have survived physical brain trauma can substantively recover their mental and physical abilities. Businesses can improve their employees’ performance by developing an understanding of how the brain learns and adapts—and how business routines literally map the mind into uncreative patterns.

Who we are, after all, is a manifestation of our brain activity. We are our cognitive life: our perceptions, our thoughts and memories, our personalities. Maximum Brainpower undertakes an exploration of the private mental world that is, in poetic terms, the seat of our hearts and souls. This book explores the place where our humanness and our humanity both reside.



[image: ]




ONE

Why Experts Know Nothing

John Smith is a tall, lanky Londoner with a flair for silk ties. He works in an office amid piles of coffee cups and soft-drink cans—anything with caffeine. He stares all day long at a wall of computer screens. John makes millions of dollars a day, and he has no idea how.

John’s story is the story of the expert—the person who has so much ability and experience that he or she finds quick solutions to complicated problems that vex the rest of us. We all know experts. The auto mechanic who in ten minutes fixes an engine that stumps everyone else in the garage. The cook who with a single sip identifies the one missing ingredient that will make a good soup great. The engineer who draws by hand an airfoil design as efficient as that produced by a computer. The doctor who plucks the correct diagnosis out of thin air, unsupported by tests and scans (think television’s Dr. House, only with nicer bedside manners).

Experts process a problem through the vast amounts of knowledge and experience they have accumulated, and out pops an answer—usually the correct one, sometimes an unexpected one. I met John, a currency trader, before the introduction of the euro, at a time when every European country still had its own currency. Most large companies hold and trade different currencies in order to pay bills in local currencies and to avoid being caught with excessive holdings in case one currency’s value declines. Financial institutions actively trade in currency as they would in any stock or commodity, in the hopes of making money by determining whether a particular currency will go up or down.

John was one of those institutional mavericks who was exceedingly good at what he did. His specialty was buying and selling U.S. dollars against the German mark. Known as “the money factory,” he brought in millions of dollars in profits every month. The large international financial institution where he worked feared that competitors would steal him away, or that he’d simply retire. He had made so much money for himself and for the company over the years that he no longer needed to work.

How did this trader do it? How did he regularly bet on the right currency? The company leaders decided that perhaps a smart psychologist might be able to tell them, which is where I came in. By gaining insights into John’s intellectual methods and analytical processes, they hoped to protect themselves against his possible departure and to learn how they might train others to achieve similar results.

For days I sat next to John on the trading floor amid his computers and clutter. There were other traders in the middle of the floor, calling out offers to buy or sell. It was very, very busy, and very, very dull. Hour after hour, we watched the screens as the dollar and mark went up and down against each other. I saw every uptick and downtick that he did. I heard the same announcements. We watched news on economic and political activity all over the world on the “tickers” streaming by on the screens. Over the course of several days, he made modest trades, but nothing spectacular. Very boring stuff. A currency trader must be well paid to sit through this kind of tedium all of his life.

Then, one day, he was suddenly electrified. He held up his hand, flashing his fingers to signal “five,” then “three.” I scanned the screens. I zoned in on every word the sellers on the floor were saying. Nothing obvious had happened, and yet—within a few seconds—John had bought eight million marks! Before long, the value of the mark began to rise. By the close of trading, this gentleman and his company had made a very tidy profit.

By then, John and I had become friendly. Over a few pints of Guinness after work, I asked him why he had bought marks at that particular moment. I expected a technical analysis relating to economic news or monetary policy. Or perhaps, like an experienced chess player who has seen about every gambit imaginable, John had detected a series of clever moves by other traders and was able to exploit them for his own gain. His answer?

“I suddenly felt,” he said, “The mark wants to go up.”

Say again?

“It was a feeling. ‘It feels like the mark wants to go up.’ ”

We talked for quite a while. I don’t believe he was putting me on, or putting me off. He genuinely could not explain his instinct to buy marks at that particular moment. It was a feeling. He could not say how or where he could “feel” it. He just could. He was influenced by something he couldn’t verbalize. Perhaps tension crept into the voices of the brokers on the trading floor. Perhaps there was some pattern in the movements of rates that he picked up unconsciously. Perhaps, at some unconscious level, he recalled a similar pattern from a few weeks or months before. Perhaps his own large purchase, coming out of nowhere, created a mini-stampede that drove the price of the mark higher. But people bought and sold marks all day, often in large volumes. How did he know when the time was right to make his move? He didn’t know. The effort to understand his process was a total waste of time.

My shadowing project ended a short time later when the bank was sold, but I do not believe I would have learned anything more if I had remained by John’s side for a year, or even ten. I would have experienced a great deal of boredom for nothing. He was right about when to trade currency. That is all there was to say.

John’s inability to explain his strategy is no isolated example. Gerd Gigerenzer, in his book Gut Feelings, writes about police officers who can instantly spot a drug carrier in a crowd on the basis of nothing more than a “hunch.” Malcolm Gladwell, in his book Blink, describes art experts who can, at a glance, tell whether a statue is an authentic work or a forgery. They cannot explain how they know. Gigerenzer speaks of a gut feeling—an unconscious, immediate “fast and frugal” aspect of cognition that is strong enough to act upon even though we are not fully aware of why. Gladwell calls this ability “thin slicing,” describing it as an automated, accelerated ability to find patterns in a small amount of information. Experts are able to reduce a complex situation to a simple one very fast through some process of unconscious inference.

This chapter explores the cognitive processes of experts such as John to figure out how their expertise emerges. It is the beginning of our story about how the brain works, how it is shaped by experience, and how experience can be good or bad depending on our response.

OF SOLDIERS AND ROADSIDE BOMBS

People who work in harm’s way learn to rely on the indefinable instincts that mark the expert, the “feelings” that do not come from the conscious verbal pathways that we commonly identify with “thinking.” These instincts probably stem from the more primitive pathways of the brain, the parts of the limbic system—the “old brain”—that kept our ancient forebears alive when there was no time to evaluate situations in a calm and reflective manner. Police officers and soldiers in particular learn to “trust their gut” on dangerous streets and roadways.

In Iraq and Afghanistan, improvised explosive devices (IEDs, or roadside bombs) have caused more than half of all of the deaths of American and coalition soldiers plus untold numbers of civilians. Several hundred other IED attacks occur every month elsewhere in the world. The United States alone has been spending more than two billion dollars a year trying to counter IEDs, using heavier armor, spy aircraft, ground robots, and a variety of electronic devices to discover and disable them. Yet there have only been two consistently reliable approaches to finding roadside bombs, neither of which is sophisticated. The first is getting information from locals about where the IEDs are planted. The second is relying on soldiers who spot the devices from moving vehicles.

It turns out that a small number of combat veterans have an uncanny knack for detecting these bombs. Some of the signs of an IED require nothing more than close observation. A normally busy street is deserted. A pile of debris appears along a road that was recently cleared. Vehicles are left in unusual places for no apparent reason. At times, however, a “bomb-sniffing” soldier simply has a “feeling”—like our currency trader—that something has changed. Once a bomb is discovered it is possible to speculate on what small clue the observer might have spotted, but at the crucial moment, it is usually only a single soldier—often the same one—who is able to detect something that’s amiss. Why?

One clue may come from experiments involving pigeons.

OF PIGEONS, PAINTINGS, AND PHOTOS

Birds as a whole, and pigeons in particular, have great perceptual skills. Pigeons can distinguish differences in geometric shapes, colors, and patterns, and between classes of items such as cats, chairs, cars, and flowers. They can recognize themselves in mirrors, as only a few other species can. In one study, pigeons learned to discriminate between paintings by Picasso and Monet. After training, the birds were able to identify the painters’ work, correctly categorizing paintings that they had never seen before. Eventually, they even learned to pick out paintings that were either cubist (Picasso’s style) or impressionist (Monet’s). Their success was identical to that of college students who were given the same amount of instruction. Not bad for bird brains.

Humans have recognized the military value of these birds for some time. First employed as battlefield messengers, pigeons were used for aerial surveillance in World War I. (These efforts proved problematic because the heavy cameras strapped to the birds often forced them to walk home.) Aided by an extra set of color-sensing cones in their retinas (which mammals lack), pigeons have keen eyesight, and it was this ability that first turned them into intelligence operatives.

Even in an age of high-tech wizardry and high-resolution imaging, one of the most difficult intelligence challenges is identifying military equipment or personnel in photographs. Targets of interest are often hidden. Among dozens or hundreds of photographs covering many square miles of territory, where does an analyst begin to look? Knowing that pigeons had been trained to distinguish “tree” from “not tree,” some intelligence agents decided to go one step further and determine whether pigeons could differentiate between “natural” and “manmade.”

The birds were shown two sets of photographs, one containing one class of objects, and the other containing a different class of objects. There were all natural objects in one set of photos and manmade objects interspersed with natural objects in the other set. Simply put: natural versus manmade. If the photo was natural and the birds pecked on the left lever, they received a reward of food. If the photo included manmade objects and the birds pecked on the right lever, they received a reward of food. Any other choice left them without a treat.

Before long, the pigeons were able to correctly identify “natural” versus “manmade.” They continued to be able to distinguish the difference, even as the manmade objects became less and less obvious. Eventually, with their keen eyesight, the pigeons were able to detect manmade objects that were as inconspicuous in the photographs they were shown as deliberately hidden military hardware would be in a desert or forest. The point, though, is not that these birds have impressive eyesight. It’s that they can learn to generalize—to identify new examples within one class or to distinguish members of different classes. The pigeon brain is twenty grams in size, one-seventieth the size of a human brain. Yet lo and behold this tiny little brain can learn a very subtle rule, even though that rule is never explicitly defined! What is the definition of “manmade” that a bird can understand? Are manmade patterns, even irregular ones, far more symmetrical to a pigeon brain than natural patterns? Can it discern differences in texture or reflectivity? We do not know. We know only that brains far less sophisticated than ours can see, conceptualize, and react to things that are virtually imperceptible.

The pigeon’s impressive perception lies below the level of verbalizing thought. It may be that humans have similar abilities buried deep within the brain. This would explain why some soldiers can see things in their mind’s eye that others cannot. Like pigeons, certain people may be able to recognize “danger” among all the clutter of a ramshackle street or a rural setting. Soldiers who are the best at spotting IEDs usually grew up in either perilous urban neighborhoods or in rural areas where they hunted. In other words, they were raised in environments in which they needed to be constantly vigilant. One soldier, a deer hunter from Michigan, detected a three-inch clothes pin at thirty yards and recognized it as a bomb trigger.

The question this raises, oddly enough, is whether the military should try to teach bomb-finding skills to soldiers who lack this natural ability. Like most other experts, the soldiers who are good at finding bombs may not be able to articulate why. More important, the other soldiers could potentially be better off learning to develop their own “sixth sense” than to learn four or five particular things to look for. The very lack of training may open the mind to new stimuli. By engaging their conscious minds with a memorized list of possible signs of IEDs, the soldiers could be disengaging their unconscious minds, reducing the level of visual and mental alertness that might best serve them.

This point is supported by an experiment devised by Donald Spence. Subjects were told that the study was nothing more than a test of memory. In reality, it was a test of the brain’s ability to make unconscious connections. Subjects were presented with a list of words and asked to recount the ones they remembered. Spence arranged the words in such a way that about half of them had a common but undeclared denominator. The common denominator was the word “cheese,” which was itself on the list along with other associated words—“ripe,” “smell,” “blue,” and so on. The list also contained words not normally associated with cheese.

Spence found an intriguing dichotomy. If the subject recalled the actual word “cheese,” he or she recalled fewer related words. And he or she recalled fewer related words after identifying the word “cheese” than before. But if the subject did not recall the word “cheese,” he or she remembered more cheese-related words. The result seems counterintuitive. Wouldn’t we recall more related words after hitting upon the central idea? No—because after finding the solution, the brain stops searching.

Like the pigeons, these humans were able to sense that, within the seemingly random list of words, there was an undefined central concept (“cheesiness”). Once a subject identified the central idea consciously, the problem was closed, the brain stopped searching for connections, and fewer related concepts registered. But if a subject could not detect the central idea—could not “solve” the problem—the brain kept working and more things connected to cheese surfaced in awareness. The less that surfaced consciously, the more the brain kept plugging away. This led to the recall of many more related words. On the topic of the restricting effect of awareness, Spence’s study sparked a series of research that all supported the same basic point: Sometimes we are better off not knowing the rule, because then we are more open to all related possibilities. These studies indicate that mental processes of which we are not even aware are in some ways much deeper and more interesting than the ones of which we are aware.

OF BRAINS, COMPUTERS, AND LEARNING

Enormous effort is being poured into the development of pattern recognition software by all kinds of organizations for all kinds of needs. In addition to the problem of detecting hidden military equipment, law enforcement agencies want facial recognition software to help them pick criminals and terrorists out of a crowd. Businesses want to understand facial expressions to gauge consumer reactions to sales promotions. High-tech companies want to develop computers that react to both gestures and expressions. Despite impressive advancements in gesture recognition, progress in this field has overall been slow. Some computer systems can recognize users’ faces well enough to be used at security checkpoints, but their effectiveness is limited. They compare a person’s face to either a small database of users or an image in the microchip of the person’s passport or security card.

Larger scale systems, in which a computer is tasked with picking a specific face out of thousands of faces that are at different angles and in different lighting conditions, have generally failed. Yet humans can recognize one person among thousands at a football stadium, sometimes with only a brief or partial glance. The reason is that the brain and the computer function in fundamentally different ways. The brain can fill in missing information and use partial cues to recognize a face or solve a problem. Computer programs, on the other hand, require a high degree of precision in how they are programmed. The computer must know exactly what it is looking for, and that problem brings in a huge number of variables. How can a human being tell a computer to fill in certain kinds of data when he or she does not know what kind of data to insert, or how? The brain does this for us, without conscious thought. All of us are experts at pattern recognition. We are particularly adept at finding a complete pattern despite missing data. This skill can be seen in something as simple as the phrase “C n Y u Und rst nd Th se W rds?” or in the abbreviated phraseology of texting. We suffer from the limitations of the expert, though: We lack the ability to explain how we achieve our ends.

Inherent differences between the computer and the brain involve not just perception but calculation. Computers are rule based. The rules must be precise or the computer spits out nonsense, as every beginning programmer quickly learns. Since Descartes, many philosophers have assumed that human thought follows the same kind of rule-based logic. In the Age of Reason, the brain was viewed as little more than an information processing system. And it’s true that we are quite good at rule-based thinking. We follow a series of logical steps when we begin from a premise and, on the basis of rules, work logically up from the specific to the general; or when we begin with a general set of facts and, on the basis of rules, work logically down from the general to the specific. Our ability with this type of thought has led to the development of fields such as mathematics, geometry, physics, and, of course, computer science. Our languages are rule-based as well. We are born with a brain that appears compelled to construct language.

However, there is another way in which we acquire knowledge. Case learning, which may actually be the primary way in which we learn, is likely the key to why experts have trouble explaining what they do. This “illogical” manner of learning on a case-by-case basis instead of by rules has frustrated logicians for as long as they have written books. Socrates spoke to the experts in ancient Athens to try to understand the rules they used to master their fields. He asked the priest Euthyphro to explain how we can recognize piety. Rather than state any rules, Euthyphro gave examples from history and mythology as instances of pious acts. Socrates had the same problem elucidating answers from craftsmen, poets, and politicians. They could all give instances but not rules. He concluded sardonically that experts knew nothing, and neither did he. Plato followed with a gentler interpretation, that experts had learned their skills in a previous life, now forgotten.

Philosopher Hubert L. Dreyfus uses this anecdote as a launching point for the theme developed here, that experts use something other than logic to achieve their ends. Dreyfus says that people master a skill initially by following a set of rules and later by using knowledge acquired situationally, through a number of particular instances—through experience. By the time we become an expert—at chess, at driving a car—we no longer follow rules. We establish the goal we want to achieve (“win the match,” “drive to New York”), and then canvass the instances stored in our head to determine the ideal strategy. Whereas the proficient performer makes conscious decisions, the expert pulls from among thousands of special cases in order to act quickly and intuitively.

Gigerenzer, in his book on hunches, shows the difference between the logical consciousness of the neophyte and the non-logical non-consciousness of the expert by citing studies of golfers. A poor golfer who takes more time to think about a shot will generally do better, but an expert golfer who takes more time will generally do worse. The reason is that the expert’s unconscious already knows what to do (thanks to what golf instructors call “muscle memory”). Thinking too much interferes with an ability that is already developed.

Because we have already compared the brain to a computer, let us return to software programming for a clarifying example. A software engineer stuck with code that is too large or slow can prune unused logical constructs to wring small amounts of improvement here and there. (Such compression can be done automatically by computer programs in a process known as optimization.) To achieve dramatic performance gains, however, the software engineer must devise an entirely new approach, one that solves the problem in a totally different way. Such solutions, where twenty lines of code might replace two hundred, and performance improves geometrically, are considered “elegant.” An intuitive leap to a new solution is far more likely to come from case learning than from the application of rules—unless the rule is “think of something else.” We have no way to formulate a way, rule-based or otherwise, to tell a computer when to seek such a leap, or how to achieve it.

This brings us to two conclusions. First, we should not use experts to set up an expert system, especially computerized ones, because experts have no idea how they do what they do. Except for their specific answers (which are usually quite valuable), we do not learn any larger lessons that can help us tackle other questions. It’s as though we’ve received the answers to a math test without understanding how they were derived. The correct person to set up an expert system is someone who is highly proficient but not quite expert, for that person can still articulate his or her principles and methodologies.

Second, expert systems are themselves problematic if the goal is to match human thinking and behavior. Web search engines, text-analysis systems, and software that recommends medical treatments are examples of useful expert systems. In general, these tools canvass far more information than people can, and much more rapidly. But when it comes to emulating actual thought, expert systems—in the form of artificial intelligence (AI)—remain in the infant stage. It has taken decades and hundreds of millions of dollars for a computer to occasionally beat a human world champion at chess, or the top human contestants at the game Jeopardy! In the latter case, IBM’s Watson—with 2,800 processors, two hundred million pages of content, and six million rules—won at Jeopardy!, not because it got more answers right but primarily because its electronic reaction time was faster than the human reaction time. It usually hit the answer buzzer first.

Research has shown that challenges involving vision and language cannot be solved with “neat,” scientifically provable, rule-based logic. New approaches to AI programming have been dubbed “scruffy,” because they must be built not on logic but painfully, case by case. The now derogatory term “hacking” was originally used to define the software changes that AI programmers had to make in order to obtain intelligent behavior from software when logic broke down. With computers doubling in power every two years, they will have more connections than the human brain within two decades. Things will get interesting then. For now, though, AI systems cannot distinguish between an apple and a tomato. And by mentally mapping obstacles and pathways faster and more accurately, a four-year-old child can still outmaneuver the best-engineered robots in a race around the living room.

We will know that artificial intelligence has come of age when computers master the art of commonsense behavior in the real world. “Common sense” is the brain’s unique ability to make sense of confusing patterns by filling in missing information, using partial cues and pulling together relevant data from a large set of individual cases. Whether the subjects are pigeons, soldiers, or ordinary people, our brains sometimes develop an organizing principle without us knowing what it is. This ability to find solutions buried in our experience is a hallmark of human creativity. And it is the expert’s greatest strength.

As adults, everyone becomes an expert in life. We all regularly have unconscious, instantaneous inferences about people and situations. We simply know things without being able to account for that knowledge. Our ability to “know more than we can tell” has been examined in psychology for more than four decades. Richard Nisbett and Timothy Wilson discovered something even more curious: We also “tell more than we can know.” That is, when we describe what we think, we often say things that are provably wrong and thus “more” than we could possibly know. What we think, and what we think we think, are often at odds. In several different clinical tests, subjects were given a stimulus to see whether it changed their behavior, whether they were aware of the change, and whether they could correctly identify the stimulus causing the change. As it turns out, they were pretty much clueless about all of these things. They often changed their behavior without being aware of it and without knowing the cause! For example, writing an essay on a topic opposite to their personal point of view often shifted subjects’ attitudes toward the other side. Despite post-essay follow-ups showing a distinct shift, most people denied any change at all.

Test subjects were also usually unaware of the stimulus causing the change in their behavior. Insomniacs, for example, took longer to fall asleep when given a pill they thought would relax them, and fell asleep faster when given a pill they thought would stimulate them. Neither pill had any actual medical effect. After taking a “relaxation” pill that did nothing, subjects unconsciously credited their still-alert state to hyperactivity, making it harder for them to drift off. Having taken an “arousal” pill, subjects unconsciously ascribed their continued alertness to the pill, relaxed, and went to sleep faster.

Until they were told, none of the insomniac subjects realized that their sleep patterns had changed. Then they attributed the wrong reasons for it—bringing up everything except for the pills. None of them could believe that the pills, which were said to have one effect, would have had the opposite effect, all because of an unconscious rationalization process inside of their heads. These studies indicate that after we experience a change of mind or behavior we look back, analyze the change, and generate a plausible reason, which may or may not be correct.

Cognition is a much deeper and subtler process than we might suppose. The remarkably fast and inexplicable manner in which experts reach their conclusions can illuminate the untapped potential in all of us. Another lesson is that we may be at our most creative when we do not understand what is going on! Yet humanity’s cognitive strengths can also be our biggest weaknesses. Our ability to find similarity in things, to find hidden patterns, and to “fill in the blanks” can lead us into mental traps. Experts do not, in fact, maximize brainpower. They do very much the opposite. They become brilliant in a narrow range of mental activity. (The joke is that experts are people who know more and more about less and less until eventually they know everything about nothing.) At the peak of their abilities, they lack mental challenge. Reliance on what they already know causes them to run the risk of rapid cognitive deterioration. The next chapters show how quickly the piercing insight of the expert can become trapped in the tomb of experience.
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• Experts cannot explain what they do, because they do not make their decisions based on rule-based logic.

• Though much of human learning and knowledge is based on rules, the primary method by which humans learn is through the accumulation of experience.

• The difference between human thought and computer calculation is that humans can comprehend a situation by filling in the blanks when information is missing—as it usually is in the real world.

• Our conscious minds often have no idea what we are learning unconsciously.






TWO

The False Lessons of False Alarms

Surrounded by hostile neighbors, Israel is one of the most vigilant nations in the world. It has sophisticated and aggressive intelligence services to detect serious threats and an advanced air force and highly trained and well-equipped army to respond to them. In 1973, as the country was preparing for its holiest day—Yom Kippur—it believed it was too strong to be attacked. Yet when the Israelis awoke on the morning of October 6, they found that Egyptian troops had breached the country’s southern border and Syrian troops were advancing from the north. Thus began a bloody three-week conflict in which Israel’s very existence hung in the balance.

How could a country, embattled since its creation, not notice that its biggest military antagonists were preparing for a major war? The story of the Yom Kippur War is not a story of carelessness or ineptitude on the part of the Israelis. It is a story of the dangers of experience. Israel could not believe that war was imminent because of one of the most insidious forms of experience: false alarms. The Yom Kippur War is not so much a military history as a psychological history. It is an example of what happens when our amazing brains fill in the blanks with the wrong data and detect the wrong pattern in the mix of information.

Experience befuddled Israel because Egypt’s President Anwar Sadat had threatened war numerous times since the Arab debacle in the Six-Day War of 1967, yet nothing had come of his saber rattling. In May and August of 1973, major Egyptian maneuvers caused Israel to mobilize its military, but no war came. Just before Yom Kippur, Egypt conducted exercises near the border again, then demobilized the troops that had been involved. All of these actions, along with an Egyptian misinformation campaign that indicated a lack of general military readiness, caused the Israeli intelligence service to discount other significant evidence of an imminent war. Even when King Hussein, fearful that Jordan would be drawn into the conflict, secretly flew to Tel Aviv to warn Prime Minister Golda Meir of the threat, the Israeli government did not act! The country failed to mobilize its troops until a few hours before the invasion. By then it was too late to repulse the initial attacks.

This one set of false experiences, now considered a classic example of military deception, was sufficient to fool an entire intelligence system and all of a country’s senior decision makers. Yet the problem is not unique to one society or culture or to one moment in time. “The Boy Who Cried Wolf” is the famous cautionary tale of the little shepherd boy who falsely warns of a wolf so many times that the villagers ignore him when a real wolf comes along and feasts on him for dinner. The danger is so endemic that this fable exists in many forms around the world. In the real world, the problem is not that people create false alarms for their own amusement but that experience with a past false alarm distorts their view of reality.

People wonder why multiple government agencies and local residents failed to prepare for Hurricane Katrina in 2005. Why did the full-scale evacuation begin so late that more than 1,800 people died when the massive hurricane slammed into Louisiana and Mississippi? The reason is that the region has experienced a hurricane about once every three years for as long as anyone can remember. Six had hit the area in the decade leading up to Katrina. Almost every resident remembered these hurricanes, which had come and gone, once in a while causing damage, but never creating wholesale devastation. There was almost a perverse pride in ignoring the warnings … until it was too late.

My laboratory studies show that a single false alarm—in which “experience” teaches us to ignore danger signs—reduces the fear reaction to a subsequent similar threat significantly, by close to 50 percent. It is difficult to retain watchfulness when warnings prove wrong. Even after the brutal terrorist attacks of recent years—including 9/11 in the United States and later attacks in London, Madrid, Indonesia, and elsewhere—it is a demanding task to maintain vigilance against terrorist threats because of the number of false alarms that occur in between real ones. The biggest danger of the repeated warnings of potential flu pandemics is that we will be lulled into inaction—until after the disease has ravaged the world.

As individuals, we have trouble paying attention to personal matters—an unhappy boss, a child having problems in school, unsettling medical symptoms—if earlier, similar circumstances turned out okay. Many friends of mine had false alarms with one or two biopsies. They procrastinated on later checkups and eventually paid a heavy price. The problem with false alarms is inherent in the pattern recognition systems in our brain, which make it difficult for us to unlearn something, especially if what needs to be unlearned gives us false comfort.

CHANGING THE SHEPHERD’S SITUATION

Our traditional “cry wolf” story is about a boy who wanted to make fun of people by fooling them. In some forms of the story, the danger is not always a wolf. Sometimes it is another creature or another kind of threat. But structurally the story stays the same. Someone sets off a deliberate false alarm and eventually suffers dearly for it. The lesson—not to scream “danger!” unless we really mean it—has developed independently everywhere.

Variations of this story are even more frightening because they show just how diabolical this false alarm problem is. Consider the following scenario: One day the shepherd boy spots a wolf sneaking up on the village’s sheep. The boy immediately shouts, “Come, come, there is a wolf!” The villagers race to defend the flock, causing the wolf to flee before they can get there. To the shepherd, who was frightened by the wolf, and to the wolf, who was frightened by the villagers, it was no false alarm.

But from the villagers’ point of view, the lack of a verifiable wolf creates the perception of a false alarm. It does not matter that the shepherd argues desperately that the wolf ran away before the villagers arrived. In terms of a loss of credibility, the next time the shepherd cries wolf, only half the village will come. The very precautions that are taken against danger may be so effective that the danger disappears and the incident registers as a false alarm.

There is a distinction here between two types of danger. The first is naïve danger, which moves forward regardless of how the endangered responds. Naïve danger would include a natural disaster such as a hurricane, flood, earthquake, or a plague or other biological pestilence that has no personal motivation with regard to the target. In fact, there is no target; there are merely those who happen to get in the way. The second type of danger is adaptive danger, in which defensive measures by the endangered party might reduce the danger … or cause the agent of the danger to adopt a new strategy. Our wolf had designs on the flock but chose to flee once the villagers responded to his attack. Similarly, a would-be thief who sees a beware-of-dog sign in front of a house might skip it in favor of an unprotected home.

Obviously, Hurricane Katrina was a naïve danger. It proceeded according to the laws of nature, with no regard for human peril or response. With the Yom Kippur War, it is not known whether the original Arab mobilizations in May were the start of a long-term strategy of deception or whether Israel’s counter-mobilization deterred war the first time around by making it too costly for the attackers. Israel’s quick response in May made it impossible for anyone to distinguish between a true alarm and a false one. Absent any independent information about the situation, Israel recorded the incident as a false alarm—as each of our brains is programmed to do in similar circumstances. This situation, in which adaptive danger wisely avoids confrontation, happens much more frequently than does the deliberate false alarm set off by stupidity or malice. Because security precautions tied to alert systems may cause the wolf, thief, or army to stop, the very success of the system may undermine its future effectiveness.

A third version of the “cry wolf” story is the most disturbing. Here, the wolf emerges from the forest but does not approach the flock. Instead, the wolf trots along the edge of the trees before disappearing back into the forest. The wolf’s brief appearance does not cause the shepherd to sound the alarm. The next day, at the same time, the same wolf appears. He comes a little closer but again returns to the forest without doing any mischief. The shepherd remains alert. He decides that he will call out the village only if the wolf crosses the brook that is about halfway between the forest and his sheep. Day after day, the wolf comes and goes, slowly getting closer but never crossing the “red line.” By now, our shepherd has become habituated to the wolf’s behavior and “knows” that the wolf will always turn back into the forest.

Eventually, the wolf will be able to cross the brook and approach within striking distance of the sheep without causing the shepherd to call for help. The shepherd’s perception of the threat is diminished by repeated mild exposure. The problem is the gradualism of the threat. Gradualism explains why people take up habits they know are bad for them. If we smoke a single cigarette, for example, nothing really bad happens. If we smoke another, nothing really bad happens. The consequences aren’t likely to kick in for twenty to thirty years, when we develop lung cancer, emphysema, or another horrid disease. If danger is slow and gradual, the brain becomes used to it and begins to disregard it. To connect danger to the act of smoking, some parents, when they catch their kids in the act, immediately force them to smoke an entire pack. They know that smoking twenty cigarettes will make them sick. Suffering immediate painful (and temporary) consequences, the kids are more likely to put a stop to the behavior.

This disconnect between the act and the consequences is why the most dangerous types of drugs are the seemingly harmless ones. Few people start drug use by injecting heroin into their veins. People take milder drugs without suffering serious side effects. After a while, they move on to more serious drugs and begin to take them in more dangerous ways. Step by step, they become habituated to the act even as the wolf circles ever closer. Similar examples occur routinely. In the 1980s and 1990s, Americans lived with a mounting national debt and nothing bad seemed to happen. Some commentators even claimed that prosperous times proved that deficit spending meant little. The debt built, compounded by interest. Eventually, it created serious harm, worsening the impact of the great recession and greatly complicating efforts to end it. Repetitive but mild exposure to all kinds of danger disarms the precautions that sensible people would normally take.

FALSE PROMISES AND THREATS

Other forms of false alarms include false promises and false labels. In the heat of the moment, a parent might threaten a child with some dire consequence if the child ever repeats his or her current misbehavior. In many cases, the parent cannot or will not carry out the threat. The threatened punishment was too severe, it would spoil the upcoming weekend, or the other parent disagrees—who knows what. But this false alarm results in a major loss of credibility, undermining the parent’s ability to control the child. Other promise-givers have similar problems. After failing to carry out a campaign pledge, a politician will have to offer up a great deal more before the next election, or nobody will listen.

Anyone in a position of power, whether it’s
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