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MAPPING

If we had a keen vision and feeling of all ordinary human life, it would be like hearing the grass grow and the squirrel’s heart beat, and we should die of that roar which lies on the other side of silence. As it is, the quickest of us walk about well wadded with stupidity.

• GEORGE ELIOT, MIDDLEMARCH

 

Long before Brooklyn became one of the most densely populated urban regions in the country, back when it was a modest hamlet on a bluff overlooking the prosperous harbor town of New York, a long ridge of thick woods ran through the center of the borough’s current borders, stretching from present-day Greenwood Cemetery through Prospect Park all the way to Cypress Hill. Locals had given it a name straight out of Tolkien: the Heights of Gowan.

As geological formations go, the Heights of Gowan were hardly unusual. At their peak, they rose only two hundred feet over the glacier-flattened plains and tidal ponds of Long Island. Yet in the summer of 1776, the Heights found themselves at the center of world history. Just months before, the British had endured a humiliating retreat from Boston. Capturing New York, the trading center of the colonies and the gateway to the mighty Hudson (then called the North River), was the obvious countermove, given the British dominance in sea power.

Perched at the tip of an island facing a vast bay, New York presented an easy target for the king’s armada. The problem lay in holding on to the city. From the fortified bluffs of modern-day Brooklyn Heights on Long Island, downtown New York could be continuously bombarded. “For should the enemy take hold New York while we hold on to Long Island, they will find it almost impossible to subsist,” American general Charles Lee wrote. To hold on to the city without heavy casualties, British commander William Howe would ultimately need to capture Brooklyn. And Brooklyn was protected by the Heights of Gowan. It was not the topography that created the natural barricade but rather the dense canopy of eastern deciduous forest that covered the ridge, with its towering oaks and hickory trees and heavy thicket on the ground. An army could not hope to move a large mass of men and equipment through such an environment, and besides, if the battle turned into the forest, the Revolutionary forces would have the upper hand.

The Heights were not a perfect barricade, however. Four roads cut through the woods from south to north: Gowanus, Flatbush, Bedford, and a small gorge that went by the name Jamaica Pass. If the British chose not to make a direct assault on Brooklyn or Manhattan from the water, they would likely have to move their troops through these narrow conduits.

From the moment word spread in early June that the British ships had left Halifax, headed south, it was clear to everyone that the British would attempt to take New York. The question was how they would go about doing it. That was the crux of the decision that confronted George Washington in the long, quiet summer of 1776, as an imposing armada—the “four hundred ships in New York Harbor” that appear in the opening minutes of Hamilton—took anchor off the shores of Staten Island. Should he defend Manhattan or Brooklyn? Or, perhaps, should he concede that New York was beyond defending, a hopeless cause, and move the fight to more promising ground?

Washington was confronting a classic example of a full-spectrum decision, one that required him to think simultaneously on several different scales of experience. To make the right decision, Washington had to think about the topography of the land, those ridges and bluffs and beaches; he had to think about the notoriously unpredictable currents of the East River, which could wreak havoc on any attempt to rapidly move troops between New York and Brooklyn; he had to think about the physics of war—the cannons of those British warships, and the durability of the defenses he had built along the waterfront of the city; he had to think of the morale of his troops, and the Continental Congress back in Philadelphia, sending him directives demanding that he not surrender such a valuable city and harbor. The decision had an ethical dimension as well: Faced with such an imposing enemy, was it right for Washington to send so many young lives into a battle they were likely to lose?

Washington had no shortage of variables to consider, but he also had something else: time. From the moment the British abandoned Boston, Washington had been wrestling with the question of New York’s defense. He had arrived and established residence at 1 Broadway, at the very tip of the island, in early April. With the counsel of General Lee and the brilliant general Nathanael Greene, he had been surveying and directing the fortification of New York and Brooklyn for months before the British armada appeared. By the time General Howe had finally ordered his men to make their assault on New York in late August, Washington had had nearly half a year to decide on the best strategy for defending the city.

When Washington finally did make his decision, it would prove to be the most catastrophic of his entire career.

THE BLIND SPOT

Part of what the epic choices of literature and history have to teach us lies in the inverted wisdom of failed decisions, the mistakes we can learn from, either because they point to some nagging feature of the human mind that undermines us or some failing of our environment that sends our choices down the wrong path.

In the summer of 1776, Washington’s initial mistake was to even defend New York in the first place. It was, by every account, a hopeless cause. Outnumbered by the British two to one, and facing an impossible disadvantage in terms of sea power, the smart move would have been to surrender the city. “It is so encircled by deep, navigable water that whoever commands the sea must command the town,” Lee wrote to Washington. But Washington seemed incapable of contemplating giving up such a valuable asset so early in the fight.

After he had committed to defending the city, Washington made a series of crucial tactical errors in deploying his troops. Unwilling to bet decisively on whether Howe would attack Manhattan Island directly or attempt to take Long Island first, Washington spread his troops between the two locales. Even after word arrived in late August that British troops had landed at Gravesend Bay, near modern-day Coney Island, Washington clung to the idea that the landing on Long Island was a mere feint, and that a direct attack on Manhattan might still be Howe’s true plan.

Washington did, however, send additional regiments to guard the roads that led through the Heights of Gowan—at Bedford, Flatbush, and Gowanus. Each of those roads was so narrow and well protected that any attempt to thread the British forces through would result in heavy losses for Howe. But Howe did not have his eye on those more direct routes to Brooklyn. Instead he sent the vast majority of his troops all the way around to the farthest point of the Heights, to the Jamaica Pass, in one of the great flanking moves of military history. In doing so, he exploited to deadly effect the most egregious mistake of Washington’s entire career. While Washington had dispatched thousands of troops to guard the other three roads, only five sentries were planted near a lonely establishment named the Rising Sun Tavern at the entrance to the Jamaica Pass. The five men were captured without so much as a single shot fired.

Once Howe moved his men through the rocky gorge, he was able to make a surprise assault on the rebel troops from the rear. While the Battle of Brooklyn raged on for another seventy-two hours, it was effectively over the moment Howe made it through the Jamaica Pass. Within two weeks, New York belonged to the British, though Washington did distinguish himself by plotting an overnight evacuation of all his ground forces from Brooklyn—shielded by a dense fog that had settled over the harbor—a move that managed to keep most of his army intact for the subsequent battles of the Revolutionary War. This is the great irony of the Battle of Brooklyn: Washington’s most cunning decision came not in his defense of New York but in the quick confidence of his decision to give it up.

Washington’s decisions were ultimately so flawed that the American side never really recovered from them, in that New York remained under British control until the end of the war. But, of course, Washington’s side did ultimately win out over the British, and while Washington was never a brilliant military tactician, none of his subsequent decisions were as flawed as his botched attempt to hold on to the isle of Manhattan. Why did his decision-making powers fail him so miserably in the Battle of Brooklyn?

In his initial decision to defend the city, Washington appears to have suffered from a well-known psychological trait known as loss aversion. As countless studies have shown, humans are wired to resist losses more than to seek gains. There seems to be something in our innate mental toolbox that stubbornly refuses to give up something we possess, even if it’s in our long-term best interest to do so. That desire to keep Manhattan may have led Washington to make one of the most elemental mistakes in military tactics: by leaving a significant portion of his troops behind on Manhattan, he ensured that the British would encounter a greatly diminished force in Brooklyn. His only real hope would have been in doubling down on a Brooklyn defense, but instead, unable to countenance the idea of leaving the crown jewel undefended, Washington hedged his bets.

The real mystery is why he left the Jamaica Pass so woefully undefended. Why bother going to the trouble of fortifying the roads that led to Brooklyn but still leave one wide open? The answer, it turns out, begins with a virus: several weeks before the British attack, General Greene succumbed to the “camp fever” that had been ravaging the American troops, and by August 20, his condition had deteriorated to the point that he had to be evacuated to the countryside north of the city. It was Greene who had made the most impassioned arguments that the British would attempt an all-out attack on Long Island—and, most crucially, it was Greene who possessed the most thorough knowledge of Long Island’s geography. Had Greene been at Washington’s side once it became clear that Howe’s men were making their way toward Brooklyn, it seems impossible that the Jamaica Pass would have remained so vulnerable.

When Greene left Washington’s inner circle to take to his sickbed, Washington’s ability to perceive the conditions on the ground in Long Island was fundamentally compromised. This is a recurring theme in complex decisions: In trying to understand a problem with many interacting variables, it’s often impossible for us to perceive all the relevant elements directly. So our decision is built out of proxies and translators, other specialized minds that report back to us with their assessment of the situation. Part of making the right decision is learning how to make sense of all those different inputs. But it is just as important to recognize the holes that have opened up in your network, the unreliable translators. Washington’s army was blindsided by the British attack, but only because Washington himself seems to have been blind to the intelligence loss he suffered when Greene left his war council. It was not just that he couldn’t see the geography of Long Island as clearly; it was that he failed to recognize how faulty his vision had become.

MAPS, MODELS, AND INFLUENCE DIAGRAMS

No one makes a hard decision without some kind of mental map. Sometimes those maps are literal ones. In the months after the discovery of the mysterious compound in Abbottabad, the National Geospatial-Intelligence Agency began translating its satellite surveillance of the building and its grounds into a 3-D computer model. Eventually, based on that analysis, they built a physical model that was the size of a card table, with detailed representations of the walls, windows, and trees. (They even included a toy car representing al-Kuwaiti’s white jeep.) The model turned out to be a productive tool in wrestling with the question of who was living in the compound, and ultimately proved to be essential to the decision of how to infiltrate the space—though, as we will see, it failed to account for one key variable, an omission that almost doomed the operation.

Sometimes the maps are more metaphoric: In our minds, we build on a model of the situation that confronts us, and all its threadlike pressures. Often it is a bit of both. A jury decision at a murder trial might involve a physical map of the crime scene and a metaphoric map of all the other evidence to be considered. A decision to release a new product could include a map of all the regions where it might potentially sell, as well as a metaphoric map of the complexities involved in producing the product in the first place.

Mapping the terrain of a hard choice is usually the first step we take in making a decision. We chart the participants who will be involved in the decision and its aftermath—in Washington’s case, the rival military forces of the British and Revolutionary armies. We model the physical or situational forces that shape the interactions between the participants: the topography of Long Island and Manhattan, the weather, the range of the cannons at Fort Clinton. We take stock of the mental or emotional states that will likely shape the behavior of the key players: the fading morale of the underpaid and ill-prepared American troops, the willingness of General Howe to make a surprise attack. With hard choices, these maps almost by definition must be full spectrum in their scope. Washington’s choice required that he consider the individual psychology of Howe, the collective emotional state of his men, the technological prowess of the weapons under his possession, the growing physical threat from the camp fever that had felled Nathanael Greene, the mandate to protect New York delivered to him by the Continental Congress, the financial pressures of a military force with no sovereign power wealthy enough to fund it, and the broader historical currents of the conflict between the former colonies and England itself.

Washington’s choice at the Battle of Brooklyn had a magnitude that most group decisions rarely possess: There were thousands of lives at stake, not to mention the precarious life of a new nation. But the mental map he had to construct was not so different from the kind of map we build in our heads when confronting more mundane decisions. They are both trying to model multivariable systems across the full spectrum of experience, ranging from the inner emotional life of our colleagues to the geography of the community that surrounds us, and from our political worldview or religious beliefs to the mundane realities of financial limitations or opportunities. Like any form of navigation, the best way to start on the journey of a hard choice is to have a good map as your guide. But mapping is not the same as deciding. What the map should ultimately reveal is a set of potential paths, given the variables at play in the overall system. Figuring out which path to take requires other tools.

In this sense, mapping is the point in the decision process where divergence and diversity are key. You are not looking for consensus in this phase; you are looking to expand the range of possible factors (and, ultimately, decision paths). The challenge of mapping is getting outside our intuitive sense of the situation in front of us. Our minds naturally gravitate to narrowband interpretations, compressing the full spectrum down into one dominant slice. Cognitive scientists sometimes call this anchoring. When facing a decision that involves multiple, independent variables, people have a tendency to pick one “anchor” variable and make their decision based on that element. The anchors vary depending on the values you bring to the decision: in the aisles of a grocery store, some shoppers anchor on price, others on known brands, others on nutritional value, others on environmental impact. Compressing the spectrum turns out to be a perfectively adaptive strategy in a world characterized by an abundance of micro-choices. You don’t want to build a complex, full-spectrum map for every item you buy at the supermarket. But for decisions that may reverberate for years, it makes sense to expand our perspective.

Decision theorists have developed a tool for sketching out these kinds of full-spectrum choices: influence diagrams. Diagramming a complex decision using these visual tools can help elucidate the true complexity of the issue. Influence diagrams are widely used in environmental-impact studies, precisely the kind of analysis that was so sorely lacking in the decision to fill Collect Pond. They help us visualize the chain of effects—sometimes called impact pathways—that inevitably follow hard choices.

Imagine a group of time-traveling environmental planners had arrived in Manhattan circa 1800 and sketched out an influence diagram of the dilemma the city faced in its debate over the future of Collect Pond. A simple version would have probably looked something like this:
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Note how even a simple diagram like this shows the connections that link a wide range of factors: from biological micro-organisms to real estate markets, from disease outbreaks to the structural failure of buildings. Without a clear vision of the future effects that would ripple out from the decision to fill the pond, the decision might seem to be a clear choice between two competing value systems: pro-nature versus pro-economic development. You can have a lovely park with clean water and wildlife enjoying a natural oasis in the middle of the bustling city, or you can fill in the pond and create new housing stock to shelter the city’s growing population, making some money for the real estate developers along the way. But the impact pathways rarely run in straight lines. The destruction of Collect Pond might create a short-term economic boost with the construction of new housing, but long-term, the creation of a park might result in more economic benefit, as the price of an apartment on Central Park West will testify.

No one bothered to sketch out an influence diagram before the city filled in Collect Pond, because we simply didn’t have the conceptual tools to imagine the decision in those terms two centuries ago. But today we do, and those tools are used every day in planning decisions around the world, with material benefits that we rarely pause to appreciate.

Just a few miles northeast of Jamaica Pass, not far from the present-day neighborhood of Jamaica, Queens, the largest lake in all of New York City—known as Meadow Lake—lies between the parallel arteries of the Grand Central Parkway and the Van Wyck Expressway. Originally a salt marsh, the lake took its modern form during the construction of the 1939 World’s Fair, but in recent decades, during warm months of the year, a thick coating of yellow-green algae covered the lake, depleting oxygen levels and posing health risks to both fish and humans interacting with the water. In 2014, inspired by their success at revitalizing the rivers that surround Manhattan island, a group of city and state agencies decided to turn their focus to the city’s lakes. Restoring Meadow Lake to conditions that would be healthy for both wildlife and human recreation forced them to sketch out the impact pathways that had created the algae bloom in the first place and to contemplate the potential effects of making changes to those pathways. They discovered that a 1992 EPA regulation had compelled the city to add phosphate to the drinking water—some of which fed Meadow Lake—in an effort to reduce the lead levels in the city’s water supply. The phosphate functioned as a key nutrient supporting the algae superbloom on the lake’s surface. Storm-water runoff from nearby highways was also bringing nitrogen into the lake, accelerating the bloom. Even coal from nearby barbecues was finding its way into the water.

In the end, the city decided to filter out those algae-supporting nutrients by restoring part of the lake to its original form, with wetlands plants lining the eastern shore and serving as a natural filtration system that removes the phosphates and nitrogen before they can fuel the algae superbloom. (The city also built a landscaped “bioswale” that collects the highway runoff before it reaches the lake.) The result has been a transformed habitat for both human recreation and
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EPILOGUE

WE MIGHT AS WELL GET GOOD AT IT

I spent most of the first quarter century of my life in school, and I don’t remember one class over that entire stretch where decision-making itself was on the syllabus. My teachers taught me grammar, chemistry, algebra, European history, postmodern literary theory, film studies—but not once did a teacher stand at the lectern and explain how to make a farsighted choice. I’m not the sort of person who gripes about all the useless trivia I learned in school; I’ve made a career out of finding meaning in the obscure realms of different disciplines. But I wish at least some of that time in the classroom had been dedicated to the art of deciding.

It is true that the brain science and philosophical implications behind the way we decide will regularly appear on the syllabi of Cognitive Science or Psych 101, or in electives on, say, the utilitarians. And business schools regularly feature entire courses on the topic, most of them focused on administrative or executive decisions. But you will almost never find a required course dedicated to the subject in even the most progressive high school. Are there more important skills than the ability to make hard choices? I can think of a few rivals: creativity, empathy, resilience. But surely complex decision-making has to rank near the top of the list. It is at the very heart of what we mean when we use words like “wisdom.” So why isn’t it an anchor tenant in our schools?

The nice thing about a field like decision science or decision theory—or whatever name you want to give to it—is that the field is a sort of intellectual chameleon: it plays well in a highbrow context, and in a pragmatic one. There’s a deep well of philosophical literature and a growing body of neuroscience research that wrestle with the problem, but it’s also a problem with immediate practical utility for everyone. Who doesn’t want to make better choices?

There’s a pedagogical argument for this approach as well. Framing an entire course around the farsighted decision actually has the potential to light up interest in other fields that can sometimes seem dry when they are quarantined off in their traditional disciplinary silos. The default network, for instance, might come up as a sidebar in a sophomore biology survey, during the unit on neurology. In that context, it’s just another set of facts to memorize: today, it’s the default network; tomorrow, we’re covering neurotransmitters; next week, we move on to the amygdala. But put the default network in a class that’s explicitly designed to teach you how to make better decisions, and suddenly the whole idea of daydreaming as a cognitively rich activity takes on new relevance. You don’t have to be planning a career as a brain surgeon to find it useful to learn about this strange superpower that was only revealed by overactive PET scans.

What fields would such a syllabus incorporate? Certainly it would involve the study of history, moral philosophy, behavioral economics, probability, neurology, computer science, and literature. The course itself would be a case study in the power of diverse perspectives. But beyond the multidisciplinary sweep, students would learn a series of techniques that they could then apply to their own lives and careers: how to build a full-spectrum map of a complex decision; how to design a scenario plan and a premortem; how to build a values model and Bad Events Table. They’d learn the importance of sharing hidden profiles among diverse groups, and the value of measuring uncertainty. They’d learn to seek out undiscovered options and to avoid the tendency to fall back into narrowband assessments. They’d learn the importance of being other-minded, and how reading great literature can help enhance that faculty. No doubt there are a thousand electives out there—in high schools and college humanities programs, not to mention business schools—that dabble in some of these themes. But why not bring them into the core?

The other case for bringing decision-making into the classroom is that it provides a valuable bridge between the sciences and the humanities. When you read philosophy in the context of the promise and peril of superintelligent machines, you can see immediately how seemingly abstract ideas about logic and ethics can have material effects on our technological future. When you read literature as an exercise in improving our ability to make farsighted decisions, you can appreciate the way novels mirror the scientific insights that arise from randomized controlled studies and ensemble forecasts, in their shared reliance on the power of simulation to expand our perspectives, challenge our assumptions, and propose new possibilities. This is not a matter of “reducing” the humanities down to scientific data. For the most intimate decisions, novels endow us with wisdom that science cannot, by definition, provide. When my wife and I were contemplating our California move, we couldn’t somehow run a controlled experiment and send dozens of comparable couples off to the West Coast, then wait around for a few years crunching the data on their future happiness. You don’t get to run ensemble simulations on your own life. Storytelling is what we have as a substitute.

Of course, the reverse is also true: science gives us insights that novels cannot provide. When Joyce and Faulkner and Woolf invented stream of consciousness as a literary device, they helped us perceive the strange habits of mind wandering, but it was the PET and fMRI scans of the default network that allowed us to see, for the first time, just how powerful that kind of cognition really is. Behavioral psychology and mock juries and cognitive neuroscience have all helped us perceive the challenges posed by farsighted decisions more clearly, particularly on the scale of the small group. Novels just happen to shine a different kind of light. We see farther when both lights are on.
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