
		
			
				[image: Cover for Flash Crash]
			

		

	
		
		
			
			Also by Liam Vaughan

			The Fix: How Bankers Lied, Cheated and Colluded to Rig the World’s Most Important Number

		

	
		
		
			
			
				
					[image: Book Title, Flash Crash, Subtitle, A Trading Savant, a Global Manhunt, and the Most Mysterious Market Crash in History, Author, Liam Vaughan, Imprint, Doubleday]
				

			

		

	
		
		
			
			
				
					[image: ]
				

			

			Copyright © 2020 by Liam Vaughan

			All rights reserved. Published in the United States by Doubleday, a division of Penguin Random House LLC, New York, and distributed in Canada by Penguin Random House Canada Limited, Toronto. Simultaneously published in hardcover by William Collins, an imprint of HarperCollins Publishers UK, London.

			www.doubleday.com

			DOUBLEDAY and the portrayal of an anchor with a dolphin are registered trademarks of Penguin Random House LLC.

			Cover image by Jun / iStock / Getty Images

			Cover design by Gray318

			Library of Congress Cataloging-in-Publication Data

			Names: Vaughan, Liam, 1979– author.

			Title: Flash crash : a trading savant, a global manhunt, and the most mysterious market crash in history / Liam Vaughan.

			Description: First edition. | New York : Doubleday, [2020]

			Identifiers: LCCN 2020005099 | ISBN 9780385543651 (hardcover) | ISBN 9780525562467 (trade paperback) | ISBN 9780385543668 (ebook)

			Subjects: LCSH: Stocks—United States—History—21st century. | Stocks—Prices—United States—History—21st century. | Stock exchanges—United States—History—21st century. | Financial crises—United States—History—21st century.

			Classification: LCC HG4910 .V38 2020 | DDC 332.64/2092 [B]—dc23

			LC record available at https://lccn.loc.gov/​2020005099

			Ebook ISBN 9780385543668

			ep_prh_5.5.0_c0_r1

		

	
		
		
			
			FOR SUZI AND RUFUS

		

	
		
			CONTENTS

			Cover

			Also by Liam Vaughan

			Title Page

			Copyright

			Dedication

			Prologue

			ACT ONE

			1. Work Well Under Pressure

			2. The Boy Plunger

			3. That’s a Fugazi

			4. The Trade I

			5. Rise of the Robots

			6. End of an Era

			7. The Trade II

			8. A Brief History of Spoofing

			9. Building the Machine

			10. The Crash

			ACT TWO

			11. The Aftermath

			12. Milking Markets

			13. The Dust Settles

			14. Thought Crime

			15. Pimp My Algo

			16. Jesus Enters

			17. Mr. X

			18. NAVSAR

			19. Cornbread and the CME

			20. MINDGames

			ACT THREE

			21. Where’s the Money, Nav?

			22. #freenav

			23. All Is Lost

			24. Come to Jesus

			25. Catch Me If You Can

			Epilogue

			Author’s Note

			Acknowledgments

			Notes

			About the Author

		

	
		
		
			
			PROLOGUE

			At 6 a.m. on a cold, dark Tuesday morning in April 2015, half a dozen plainclothes police officers, two FBI agents, and two prosecutors from the U.S. Department of Justice rendezvoused at a McDonald’s in Hounslow, on the outskirts of London. In a former life, the mock-Tudor building, nestled on a busy roundabout near Heathrow Airport, was a pub called the Traveller’s Friend. Now it was like any other McDonald’s: kindergarten colors, stark lighting, the smell of burning fat and disinfectant. The group exchanged bleary-eyed hellos and commandeered a quiet corner, where they ran through the plan one last time. Then, as the sun crept up to reveal another gray day in suburbia, the officers departed to carry out a mission two and a half years in the making: to capture one of the world’s most dangerous and prolific market manipulators.

			While the officers and agents edged out of the parking lot, the prosecutors, Brent Wible and Mike O’Neill, settled in and ordered breakfast. It was their investigation, their baby, but since they were on British soil, Scotland Yard was handling the arrest and they’d have to make do with receiving updates by phone.

			Their target was a thirty-six-year-old Londoner named Navinder Singh Sarao, who’d made $70 million from nothing in the U.S. futures markets using a variety of controversial methods and who, in the American government’s reckoning, had helped precipitate the most dramatic market collapse in recent history, the so-called “Flash Crash” of 2010.

			
			The Americans had been monitoring Sarao from afar for months, reading his emails, tracing his assets, interviewing his associates, and observing his comings and goings. Yet none of the investigators had met him, and he remained something of an enigma. They knew that Sarao traded alone from his parents’ house, and that he prided himself on being a stranger to Wall Street and the world of high-frequency trading, or HFT, which he derided as being full of “geeks.” But records showed that he routinely placed bigger bets than the world’s largest banks and hedge funds. They’d heard stories of Sarao terrorizing staff at the Chicago Mercantile Exchange, the electronic marketplace where he plied his trade. One employee was left shaken when Sarao, in an accent somewhere between cockney and London rudeboy, threatened to cut off his thumbs. Yet Sarao’s brokers described him as a pussycat who got lost on his way to their office.

			It took the officers five minutes to get to the address, a beige, two-story, semidetached house with a plastic porch and a satellite dish that was indistinguishable from those around it. Sarao’s parents had bought it in 1982, a few years after arriving from the Punjab in India. Hounslow has a large Sikh community, and, because it lies underneath Heathrow’s flight path, property in the area is cheap. Nav had watched planes roar overhead close enough he could count their windows since he was three years old. Growing up, he’d held running races with his two older brothers and the neighborhood kids where the police now parked their unmarked vehicles. These days, as the DOJ knew from tracking his IP address, Sarao led a more nocturnal existence, trading U.S. markets until around 10 p.m. and then staying up till 3 or 4 a.m. He rarely roused before noon, and when one of the phalanx of officers rang on the doorbell at 8 a.m., Sarao was fast asleep.

			
			Nav’s father, Nachhattar, a short man with a gray beard, answered the door. After gathering his composure, he shouted to his son to get out of bed and come downstairs. Nav emerged in the hallway in baggy tracksuit pants and a sweatshirt, strands of thick black hair pointing skyward. “Mr. Sarao, I am with the Metropolitan Police,” said the officer in charge of the operation. “We are here to arrest you for fraud and manipulating the market. You do not have to say anything, but it may harm your defense if you do not mention when questioned something which you later rely on in court. Anything you do say may be given in evidence. Do you understand?”

			By now the commotion had caught the attention of the neighbors. Nav’s mother, Daljit, who was babysitting across the street at her eldest son Rajvinder’s house, stumbled home in a daze. Residents peered out through net curtains. Police weren’t an uncommon sight in Hounslow, one of West London’s poorer neighborhoods, but they rarely arrived so mob-handed, and nobody could comprehend what they might want with the Saraos, a humble, respectable family who kept to themselves and attended the local gurdwara.

			Nav was told to shower and grab some clothes while his parents waited silently in the kitchen. When he was finished, the officers began searching the property. Nav’s upstairs bedroom was musty and unkempt. There was a single bed, a Labrador-size stuffed tiger, a large TV hooked up to a games console, and a cabinet that contained mail-order pomades and lotions to promote youthful complexion and stimulate hair growth. Against a wall was a framed pair of pink Adidas soccer shoes signed “To Nav, from Lionel Messi.” A full-size replica of the Jules Rimet World Cup trophy stood in a corner.

			The scene of the alleged crime was a small workstation at the end of the bed that housed Nav’s computer setup. There seemed to be nothing state-of-the-art or terribly unusual about it: a desktop with three screens connected to a standard broadband line; a couple of Samsung hard drives; and a slightly dated-looking camcorder. So this was where Sarao had amassed a fortune and brought the global financial system to its knees? It was difficult to fathom.

			
			Back at McDonald’s, the prosecutors waited for confirmation Sarao had been arrested, then called Jeff Le Riche, an attorney with the Commodity Futures Trading Commission, who was waiting in his house in Kansas City, where it was 3 a.m. The CFTC, the designated regulator for the futures industry, had begun investigating Sarao on a tip-off back in 2012. But as a civil body it has limited powers, so it referred the matter to the DOJ in 2014. Now they were working together. After getting the go-ahead, Le Riche, the head of the CFTC’s investigation, fired off a series of prewritten emails instructing Sarao’s brokers and offshore banks to freeze his accounts.

			Sometime before noon, Nav was handcuffed and led outside. As they were leaving, he said to one of the officers, “Wait a minute, bruv.” There was a football match on television that night, and Nav wanted to run upstairs and record it. “I’m not sure you’ll have time to watch that, son,” came the reply. The officer was right. Sarao wouldn’t set foot back in his home for another four months. By then he would be known around the world as the “Flash Crash Trader” and the “Hound of Hounslow”; the scourge of the markets or a modern-day folk hero, depending on whom you asked.

			That afternoon, both the DOJ and the CFTC sent out press releases announcing the arrest. They made for dramatic reading. “A futures trader was arrested in the United Kingdom today on U.S. wire fraud and commodities fraud and manipulation charges in connection with his alleged role in the May 2010 ‘Flash Crash,’ ” the DOJ statement said. Sarao “used an automated trading program to manipulate the market,” it went on, earning “significant profits” and contributing to a “major drop in the U.S. stock market.”

			For a multitude of reporters and finance professionals, the announcement was shocking and bizarre. For one thing, the Flash Crash—that apocalyptic half-hour spell when markets around the world collapsed before bouncing back again, and stocks temporarily changed hands at 0.0001 cents—had occurred almost five years ago. Senate hearings, academic papers, and countless articles had followed, but there was little consensus as to what had caused the meltdown. Now, seemingly out of the blue, the American government claimed to have solved the mystery: it was a lone-wolf day trader in London who learned his craft in an out-of-town arcade above a supermarket.

			
			The releases raised more questions than they answered. If what the government was claiming was true, why had it taken the authorities so long to take any action? Why was there no suggestion of market manipulation in their contemporaneous 104-page report on the crash? And what did it say about the stability of the modern global financial system if a solitary individual with a PC and an Internet connection could wreak such havoc? Sarao was accused of something called “spoofing,” whereby a trader places a bunch of buy or sell orders, enticing other participants to follow suit, then cancels them before they are executed, with the goal of nudging the market higher or lower. It was a brand-new offense—Sarao was only the second individual to be criminally charged with spoofing, and the first non–U.S. citizen—and a controversial one in financial circles because its victims were predominantly hugely profitable high-frequency trading firms whose modus operandi was to monitor other participants’ orders and try to jump ahead of them using lightning-fast computer systems. Some people argued spoofing actually made markets fairer by curbing the rising dominance of those entities Michael Lewis dubbed “Flash Boys” in his 2014 book of the same name. Regardless, since the first days when commodities were bought and sold using hand gestures in the open air, misdirection and gamesmanship had been considered part of the cut and thrust of financial markets. Now, with the backing of the HFT industry, spoofing had been declared illegal. It was as if bluffing had been outlawed in poker.

			The U.S. authorities were careful to assert that Sarao’s antics had only contributed to the crash, but that nuance was lost in the ensuing press coverage. “How One Man Crashed the Stock Market,” ran a typical headline. By late afternoon, journalists and TV crews had massed on Sarao’s cul-de-sac. Nav’s parents were unable to provide them with any answers. “I don’t know about computers,” Nachhattar told one reporter. “All this is news to me.”

			
			The tale that would eventually emerge was a wild one, and beneath it was a bigger story, about how the markets that determine the value of our companies, the cost of our food and fuel, and the size of our pensions had morphed in a few short years thanks to advances in technology that promised much but whose risks may not yet be fully understood. It is the story of the emergence of a new financial elite, whose intellect and superior understanding of the plumbing undergirding the financial system allowed them to cream billions of dollars from ordinary investors while regulators sat comatose at the wheel; and of the human cost when an industry is automated and robots replace people. Most of all, though, it is a story about what happens when one man refuses to accept the cards he is dealt and instead decides to fight back, to hell with the consequences.

		

	
		
		
			
			ACT ONE

		

	
		
		
			
			CHAPTER 1

			◼

			WORK WELL UNDER PRESSURE

			“Wanted. Trainee Futures Traders,” ran the small ad in the Tuesday edition of the Evening Standard newspaper. “Applications are invited from graduates who can demonstrate the following skills: highly motivated; analytical approach; disciplined; goal orientated; work well under pressure.”

			Nav was two years out of university when he sent his CV to Independent Derivatives Traders at the start of 2003. After graduating he’d spent a miserable slog doing telesales for Dial-a-Phone, then taken an admin job on the foreign exchange desk at Bank of America, where the closest he got to trading was booking trades for the posh folks on the floor. By the time IDT invited him to Weybridge in Surrey for an interview, he was unemployed and restless.

			Nav might not have known it yet, but he was uniquely well suited to the job. When he was three years old he learned his times tables after stumbling on a Little Professor electronic game. By the time he got to school he could multiply longer numbers in his head. It wasn’t that the answers appeared, fully formed, when he saw a question. The trick lay in his memory. Where other children scrawled their workings on a piece of paper, Nav could hold each step, naturally and easily, in his brain. In high school, the problems got harder but he found he still didn’t need a calculator. Math and science were his best subjects, but he picked up As and Bs across the board without much effort. Heston Community School was no place for teacher’s pets, and Nav made sure nobody mistook him for one. He played practical jokes, was cheeky, and rarely showed up to class on time. Beverley Fielder-Rowe, his form tutor, recalled “a very likeable young man, very intelligent” who was “full of fun.” A classmate described him as a “prankster” who “got away with things.”

			
			Schoolwork came easily to Nav, but his abiding love was soccer; he and his friends played constantly. In the summer, they cycled to the park in replica kits and kicked a ball until it got dark, stopping only to refuel at the fish-and-chip shop. Nav always insisted he play striker, the glory position, stalking the opposition goal and dispatching opportunities with icy precision. Later on, his attention turned to computer games, particularly the soccer game FIFA. Every time a new edition came out, he devoted hours to perfecting the new moves, eventually ranking in the top seven hundred out of three million players globally. Unusually, Nav didn’t support an English team. Being part of a community was less important to him than who was the best, and he followed Barcelona.

			In 1998, Nav had temporarily left home to attend Brunel, a mid-tier university a few miles from Hounslow, where he studied computer science and math. Like many students, Nav and his friends were broke. But one of their housemates always seemed to have cash. One day, Nav asked him how he could afford such expensive clothes. “Trading,” came the response. At the time, the dotcom bubble was in full swing, and Nav’s friend had deposited his student loan into a brokerage account and was now funding his studies by buying and selling tech stocks. How hard could it be, thought Nav. He started devouring anything trading-related he could, scouring the Internet for stock tips and plowing through textbooks on financial theory then opening an account of his own and placing some tentative trades.

			
			IDT was based above a Waitrose supermarket. To gain entry, visitors had to walk around the back of the store and up a staircase. Inside were two main rooms, the larger of which, the “trading floor,” had around a dozen desks containing computers with connections to the world’s major commodities exchanges. On first glance, it didn’t scream high finance: the décor was drab, the equipment was dated, and it overlooked a car park. Weybridge, a well-heeled, sleepy town surrounded by golf courses and car showrooms, was also an odd location for a trading firm. Forty-five minutes by train from the skyscrapers of the City of London, the capital’s historic financial district, it was literally and figuratively miles from the action.

			IDT was one of a burgeoning number of arcades or “prop shops” sprouting up in Britain and the United States. The business model was straightforward and, for a while at least, highly lucrative. IDT would take on a bunch of wannabe traders and teach them the skills they needed to succeed in the markets. Those who thrived were backed with steadily larger sums, while those who failed were cut. Any profits the recruits made after paying a monthly desk fee of around $1,700 were split, with newbies retaining 50 percent and the most successful as much as 90 percent. IDT also creamed off a small sum on each trade, or “round-trip,” its traders placed, which quickly added up. The arrangement meant it didn’t matter if everyone in the stable was making money as long as they were all buying and selling and there were at least some big winners. As the owner of a rival arcade put it: “During the gold rush, it was usually the ones selling the spades who got rich.”

			For a generation of ambitious graduates brought up watching Wall Street and Trading Places but lacking the grades or connections to land a job at JPMorgan, the opportunity was irresistible. The best day traders, they were told by IDT in a rousing speech on arrival, could make their own hours, wear flip-flops to work, and still pull in footballer money. All they had to do was correctly predict whether the market would go up or down more often than they were wrong, and they would be rich and free. The reality, of course, was that it was very difficult to consistently beat the market after costs, particularly when you were so far from the flow of information.

			
			The selection process for Nav and his fellow interviewees was in three parts. First, candidates were given the McQuaig Mental Agility Test, a multiple-choice psychometric exam testing pattern recognition and verbal reasoning. This was followed by a one-on-one session in which they were asked to quickly multiply two- and three-digit numbers in their heads. Those who made it through were invited back a few days later for a two-hour interview, where they were questioned on how they would react to various hypothetical scenarios. IDT was looking for candidates who demonstrated high levels of dominance, analytical ability, sociability, and risk taking, as well as a passion for the markets.

			The panel consisted of IDT’s founder, Paolo Rossi, his brother Marco, their junior partner, Dan Goldberg, plus whoever ran the firm’s training at the time. They were like a dysfunctional family unit. Paolo, the patriarch, was a short, taciturn alpha male who’d made a fortune in London’s do-or-die futures pits in the eighties and nineties. At thirty-seven, he owned a mansion in Weybridge on the same gated estate as Elton John. He wore tailored jackets over turtlenecks and drove a new Ferrari to the office, a walking advertisement for what his recruits could hope to achieve. Below him, managing the business day to day, was Marco, who was two years younger, several pounds heavier, and did whatever he was told. He wore sweater vests and drove a family car, and the traders called him Homer Simpson behind his back. A rumor went around IDT that the Rossi brothers, whose parents were Scottish, were actually born Paul and Mark Ross but had changed their names to inject a bit of glamour. It was only half true: the Rossi name did come from an Italian grandparent, but the o had been tacked onto their first names in the pits. Goldberg, who was in his mid-twenties, was the surly adolescent of the family. After working as a runner for Paolo, he was brought over to Weybridge to oversee the traders, a responsibility he carried out with an air of barely disguised disdain. He wore a Mr. Grumpy T-shirt around the office and cursed like a cockney sailor.

			
			Nav sailed through the tests, impressing the Rossi brothers by answering the mental arithmetic questions faster than they could finish looking them up on a calculator. But he failed to make much of an impression during the interview. Stick-thin and shifty, he arrived late wearing a suit that looked suspiciously like it belonged to somebody else. He refused to make eye contact and started sentences with “mate” and “bruv” and “the thing is, yeah.” Sarao may have been unpolished, but there were signs of potential. His interest in gaming denoted focus and hand-eye coordination. And he was confident to an almost comical degree. When the panelists asked him what he hoped to achieve in his career, he replied, straight-faced, that he wanted to be as rich as Warren Buffett and start his own charity. In the end, Nav made the cut and was offered a slot on IDT’s second-ever batch of intakes.

			

			—

			IDT’S ROOTS, like those of most of the British futures arcades, can be traced back to 1982 and the opening of the London International Financial Futures and Options Exchange, or Liffe (pronounced “life”). Futures are financial contracts in which one party agrees to sell an asset, say one hundred bushels of wheat, to another for delivery at some future date. Their original purpose was to allow businesses to hedge potential risks. A pig farmer, for instance, who knows she will need to feed her livestock in six months’ time may agree to buy some wheat for a set amount today, eliminating the risk that the price soars between now and then. Of course, it’s possible that the price will go down and she’ll miss out on some potential savings, but the stability and predictability she gains by fixing the cost now make the deal worthwhile. Before long, a second class of investor, the speculator, started turning up at the pits. Speculators buy and sell futures using their own funds with the sole aim of turning a profit. If, for example, a speculator believes the price of wheat will go down because he’s heard there will be a bumper harvest, he’ll sell some wheat futures now in the hope of buying them back at a later date for less. He has no interest in ever actually taking ownership of any wheat; it’s just another type of asset on which to place a wager, no different from buying gold or General Motors stock.

			
			For more than a century, futures were principally traded at the Chicago Board of Trade and the Chicago Mercantile Exchange, but in 1979 Margaret Thatcher was elected prime minister of Britain, ushering in an era of buccaneering capitalism and deregulation. Three years later, a European market focused solely on financial futures—instruments tied to the future value of bonds, equities, foreign exchange, and interest rates as opposed to commodities like wheat or copper—was born. Liffe started out at the Royal Exchange, a grand, cavernous, rectangular coliseum directly opposite the Bank of England. When it was built as a venue for merchants to congregate, in 1571, financial traders were banned because of their “rude manners.” Four hundred years later, they had taken over.

			The first participants through Liffe’s doors were given the honorific “Day One Traders.” They included David Morgan, a serial entrepreneur who owned a boutique on Carnaby Street and, according to the legend, made a fortune selling dried fish to Nigeria in the 1970s. Morgan was a small, regimented man with a suave bearing and a tightly clipped mustache that earned him the nickname Colonel. Traders saluted him as they passed. Morgan wasn’t the greatest trader himself, but he could recognize potential in others and started backing new recruits, many of them high school graduates from working-class backgrounds. They adored him, happily sacrificing a share of their profits for the opportunity to make a fortune.

			Paolo was among them. Brought up with his brother in south London by their mother, a housewife, and father, a police detective, Paolo found school easy and took his math exam early, but he was restless, and when his friends went off to university, he landed a junior role at the Bank of England. After a couple of fusty years behind a desk learning about interest rates and yield curves, he got a position at a merchant bank, where he worked in a department that used futures to hedge its portfolios. One day a broker invited him on a tour of Liffe. They met by the Royal Exchange’s towering stone columns at 1:25 p.m., five minutes before a big economic announcement was due to be made.

			
			“Even now, thinking about it, the hairs on the back of my neck stand up,” Rossi recalls. “You walk in there and the first thing that hits you is the electricity. And then the noise. Everyone is shouting at each other. All arms and hands in the air, people trying to get people’s attention, girls in booths screaming. It was like going from total silence straight into Wembley Arena for the FA Cup final. I instantly knew I wanted to be there.”

			Inside, business was organized around a dozen or so crammed, sweaty, lightly sloping pits where the buying and selling took place. For eight frantic hours a day, traders carried out a relentless stream of orders relayed to them in hand signals from booths running around the edges of the room. Then, when the market closed, the place would empty out and the pubs would fill up. Liffe’s ecosystem was made up of three broad species: brokers from firms like JPMorgan and Goldman Sachs, who wore multicolored jackets and acted as intermediaries, executing orders that came in by phone from customers including global corporations and pension funds; runners, who sported yellow and ferried around messages while trying to avoid projectiles and abuse; and, at the top of the food chain, the red-jacketed “locals,” speculators who carved out a profit buying and selling for their own accounts. They had a reputation for being ruthless, but in always standing ready to take one side of a trade or the other, they provided that essential quality to any market known as “liquidity.”

			Rossi quit his job and took a pay cut to take up as a runner with David Morgan Futures. Within two years he was trading and by the age of twenty-six he was a local, buying and selling German government bond futures in the “bund” pit, the biggest and most aggressive of them all. Before long he started his own firm, backing a new generation. Recognizing the stars of the future wasn’t easy. The atmosphere could be confrontational—according to myth, a Chicago trader was once left sprawled on the floor after having a heart attack while business carried on around him—and owners often hired beefy individuals or former athletes who could hold their own in a crowd. But some of the most successful, like Rossi, were soft-spoken and physically unimposing. A grasp of economic theory was less important than mental acuity, decisiveness, stamina, a thick skin, and the power to influence others. It helped, too, to have a healthy disregard for the value of money.

			
			Rossi’s approach was to trade constantly in an effort to pick up information and build a holistic picture. “Sometimes you don’t have a view, but if you take a position, even it’s just one lot [a ‘lot’ is a single contract], you can learn something. Don’t just stand there. Buy or sell it, how does it feel? You’d be amazed how many times you buy a one-lot and think, ‘I hope it goes up,’ and then you see it’s never going up and you end up selling ten lots. So that one lot helped you make a decision and you go from there.”

			Relationships were crucial. Brokers with big orders to fill went to preferred traders first, and some eagle-eyed participants sought to jump ahead of incoming orders—an illegal but inescapable practice known as “front-running.” The ultimate goal, though, was to become so big you could bully the market simply by taking a position and watching the minnows line up behind you on the assumption that you knew something they didn’t. The risk of ruin was ever-present, but the rewards for those who reached the highest echelons were great. “I remember when I made my first million,” says Rossi. “I was twenty-six and I said to one of my mates: ‘The next hundred grand I make I’m treating myself,’ and I did. I bought a Ferrari.”

			The next decade was all fast cars and fast living for Rossi and the other traders, who were christened “Maggie’s Boys” owing to their affiliation with Thatcher. The press called them yuppies, but in another life many of them would have been plasterers or carpet fitters. For a while, they seemed invincible. In 1997, a statue was erected outside Liffe’s new premises immortalizing the futures trader in all his pomp: a man (even in 2018, only an estimated one in eight traders were women), mobile phone in one hand, tie loosened, the hint of a smirk on his lips. Today it sits in a museum, a fitting metaphor for the pit trader’s fate.

			
			Most historians of financial markets agree that the first time a security was bought using a computer was December 1969. However, New York technology company Instinet’s primitive share-dealing system was so far ahead of its time it would struggle to gain traction for the next two decades. Computers could line up buyers and sellers more quickly and cheaply than men in bright jackets, but they were also susceptible to malfunctioning and were less adaptable to the kind of freak occurrences that markets tended to throw up. With so much money at stake, entrusting multimillion-dollar orders to a machine wasn’t worth the risk—at least not according to the vested interests at the banks and brokerage firms that were happy with the status quo.

			It took the crash of October 19, 1987, to force a shift. On what came to be known as Black Monday, the Dow Jones Industrial Average dropped 23 percent, wiping a trillion dollars off the wealth of ordinary Americans. The postmortem revealed that many brokers, desperate to contain their losses, had stopped answering their phones when clients called. The industry’s reputation took another battering a couple of years later when the FBI indicted forty-six brokers and traders from the Chicago futures exchanges for fraud and front-running. The trusty market makers had floundered, and before the decade was out new systems proliferated allowing dealers to transact with each other electronically. For a long time, “open outcry,” with its runners and hand signals, existed concurrently with electronic systems. In the end, though, the spread of home computing and the Internet brought the plucky pit trader to his knees, eradicating the need for buyers and sellers to gather under one roof and opening markets to a new breed of stay-at-home investor. At Liffe, the end came slowly and then all at once.

			The first shot of what came to be known as the “Battle of the Bund” was fired in 1990 when Frankfurt-based Deutsche Terminbörse launched an electronic trading platform for futures. At first, Liffe ignored the threat. Then, when volumes started sliding, it dug in, extolling the virtues of open outcry and overhauling its fee structure. But when DTB announced it would let traders use its platform for free, there was an exodus. Liffe’s share of the all-important bund market went from 70 percent in 1996 to 40 percent a year later to less than 10 percent a year after that. Every morning fewer and fewer traders showed up until finally, in August 1998, the bund pit was closed for good. Other markets quickly followed.

			
			Rossi tried to offer a home to some of the diaspora, but few successfully made the transition, and an army of former pit employees found themselves displaced. Buying and selling futures on a screen should theoretically have been no different from doing it face-to-face. In reality, they were completely different jobs with different skill sets. For one thing, trading online was anonymous, which eradicated the importance of social dynamics and democratized the playing field. Brute force was no longer an asset when nobody could tell who they were dealing with. And the speed of transacting rocketed, rewarding fast reaction times and nimble fingers. Rossi cut his old stable loose, took a year off, and then started again.

			

			—

			NAV AND the rest of IDT’s new recruits gathered in Weybridge for the first time in May 2003. Combined with the first intake, there were around a dozen traders on the roster. Looking around the room, it was clear they were a diverse and well-educated bunch, albeit entirely male. There was Vikash Rughani, a plummy-voiced cricket fanatic with a master’s from Henley Business School; Shiraz Hussain, a quiet, industrious type; Chris Morris, a tall, well-mannered Brit who probably should have been working at a high-end bank in the City; Petros Josephides, a grinning, barrel-chested Cypriot with a booming voice; and IDT’s golden boy, Bradley Young, a gregarious Aussie who could walk into a bar knowing no one and leave with a girl on his arm and ten new best mates for life.

			
			“Nav was from a very different background to the rest of us,” recalls one of the recruits. “We were all middle-class, educated, pretty international, and then there’s this kid from a very working-class background. He wasn’t professional. He couldn’t hold a conversation and come off like a normal person. When he spoke he made these weird comments. We used to call him ‘The Chav.’ ”

			For eight weeks, Nav’s group was taken through the theoretical underpinnings of trading in IDT’s pokey classroom. A former Liffe trader led classes on economics, markets, financial products, and risk management, and set homework assignments reading classic texts like Market Wizards, Reminiscences of a Stock Operator, and Steidlmayer on Markets. Goldberg gruffly explained the nuts and bolts of placing and canceling trades using the trading software. Paolo regaled the group with war stories. They learned how to read charts and gauge market profile, and discussed the importance of psychology by examining the crowd effect, the history of various market crashes, and seventeenth-century Holland’s tulip mania. During the training period, the rookies were paid £500 (around $800 at the time) a month, a large chunk of which was taken up just making their way to the hinterland of Weybridge. To make ends meet, they waited for sandwiches to be discounted in the Waitrose downstairs and ate them in the vacant office next door. Still mostly in their early twenties, the recruits had few responsibilities outside IDT, and they became close quickly. “It was like the army,” says one member of the group. “We were all in it together with no money and these big dreams.” But while Nav would joke around in class, he split off from the rest of the group at the end of the day when they went to the pub to unwind.

			After a couple of months, the new intake was let loose on a simulator, buying and selling futures at live prices. Each morning they were given a new challenge: one day they could place only one trade; the next they were given unlimited transactions; sometimes they traded futures tied to stock indices; other times, they practiced on the bund. It was amazing how easy it was to make money when they had no skin in the game, and before long they were desperate to test their skills with real cash. Only Nav seemed content to keep watching the market and its eternal possibilities.

			
			In his group, Josephides showed the best results on the demo and was the first to be unleashed with real money. With a big smile plastered across his face, he began taking positions using the interface. But this time, unlike over the past few weeks, every time he placed a trade the market seemed to move against him. His classmates watched as Josephides’s account fell below zero, then sunk lower and lower. By 4:30 p.m., when the market closed, he was in the hole for £2,000—money he would have to pay back to IDT before he could realize any profits. It was a painful lesson in hubris, and one they would all learn many times over.

		

	
		
		
			
			CHAPTER 2

			◼

			THE BOY PLUNGER

			Everyone knew not to disturb Nav when he was trading. For eight hours a day he sat at a lone desk at the far end of the trading floor, his face inches from his screens, in what appeared to be a catatonic state. To block out the world, he wore a pair of red, heavy-duty ear defenders of the type favored by road workers. He didn’t communicate with anyone. Only his fingers moved. Nothing existed beyond him and the market.

			Professor Mihaly Csikszentmihalyi from the University of Chicago coined the term “flow” for the kind of transcendental experience that takes hold when an individual is completely immersed in a task. It arises when we use skill to tackle something challenging, like chess or yoga, and is characterized by a sense of deep concentration, mastery, and contentment. Time distorts, hunger and tiredness dissipate, and any sense of the self dissolves into the ether. For a few blessed moments we forget who we are and simply react. Performance coaches strive to cultivate flow, but for some—those Csikszentmihalyi describes as “autotelic personalities”—it comes naturally and isn’t tied to any yearning for money, status, or validation. The doing is its own reward.

			Before Nav joined IDT, he found he was able to play computer games for longer and with greater concentration than other people. He would wager hundreds of pounds a match on FIFA online, beating players in the top one hundred globally. That single-mindedness had some drawbacks. Nav was absentminded to the point of hazardousness. He regularly fell off the small, 125cc motorcycle he’d bought to drive to work, and was known to sit down and start trading with his helmet still on his head. But when it came to trading futures, Nav’s hyperfocus was a gift.

			
			Three years into his time at IDT, the distractions had increased. In 2005, after outgrowing its Weybridge digs, the firm had relocated to Woking, a less salubrious commuter town a few miles to the northwest. Paolo and Marco changed the company’s name to Futex and rented an entire floor of the Cornerstone, a hulking 1980s concrete-and-brick box on the same block as a public toilet and a boarded-up pub called the Rat & Parrot. They ramped up hiring, taking on two classes of ten people a year, and lowered the entry requirements for new recruits. The training program was also condensed. Within a couple of years there were forty or so traders of wildly varying abilities and backgrounds panning for gold and racking up commissions from first thing in the morning until late at night.

			The office had a reception area, a breakout room, a kitchen, and a classroom with a poster of Muhammad Ali. Paolo and Marco had their own offices. Everyone else sat on the trading floor, which was made up of a dozen or so rows of desks, divided down the middle by a walkway whose principal feature was a slightly sad-looking houseplant. The atmosphere ebbed and flowed with movements in the markets and news relayed through loudspeakers known as squawk boxes. It grew particularly febrile ahead of key economic announcements, such as employment figures, when Goldberg patrolled the floor shushing the trainees like an angry librarian. When the figure hit, the room exploded. The most experienced traders set the tone. Young, who by now wore flip-flops and board shorts to the office, had a habit of barking strings of Aussie-tinged expletives when things weren’t going his way. “I’ve done my fucking arse!” was a particular favorite. One trader was evicted after punching a wall.

			
			Nav found all this negativity and posturing counterproductive. “You’d hear people say stuff like ‘I don’t want to be trading,’ ” he later told a friend. “Those things make you demoralized. If you don’t stop them going in then they’ll have an effect on you.” Nav believed his emotional state was critical to his success, and he guarded it fiercely. “You’ve got to make your mind strong,” he explained. “A lot of people subconsciously take out their self-loathing in the markets. Make your self-esteem high. Make yourself feel like you’re deserving of the money!” Nav’s solution was to extricate himself entirely, taking a desk by the toilets at the far end of the floor, three rows from anyone else.

			At Futex, the number of screens you had was a mark of honor. It was common for traders to have eight or ten, crammed with charts, news reports, and flashing prices, as though they were guiding a spaceship. The thinking was that, by having a comprehensive view of the world, you would be able to make better decisions. Plus, it looked cool. As with so much else, Nav took the opposite approach. He stripped back his setup to just two screens, enough to fit the limited tools he needed to make money.

			By now Nav predominantly traded the S&P 500 “e-mini,” a futures contract that tracks the Standard & Poor’s 500, the bellwether index comprising five hundred or so of the largest companies on the New York Stock Exchange and NASDAQ. As the share prices of U.S. businesses rise and fall, so does the S&P 500, distilling the fortunes of corporate America into a single figure. To coincide with U.S. opening hours, Nav arrived at the office just before 2 p.m., when most people were returning from their lunch break, and logged off after 9 p.m., when it had cleared out. More than $200 billion of e-minis are bought and sold on the Chicago Mercantile Exchange’s (CME) electronic platform every day, and trading volumes in the contract far exceed the amount of buying and selling that goes on in the underlying stocks. It is among the most liquid markets in the world, used by banks, companies, hedge funds, and asset managers to speculate on the prospects of the U.S. economy or hedge other investments.

			
			Nav, like most traders at Futex, had very little interest in the outlook for corporate America, per se. He’d never visited the country, and he preferred reading soccer websites to the Wall Street Journal. He wasn’t an investor like Warren Buffett, seeking out undervalued companies by scouring financial reports and sales figures; and he wasn’t an economics expert, hypothesizing over what the complex interplay of geopolitical events and interest rates might mean for the markets. His horizons were much shorter. Nav was what’s commonly referred to as a “scalper,” a trader who hops in and out of the market throughout the day, notching up small wins and positioning himself to clean up should there be a big swing one way or the other. At the end of almost every session, he made sure he had no outstanding positions—that he was “flat,” in the idiom of the trader. The next day he started afresh.

			The value of a single e-mini contract—the minimum one can wager—is calculated by taking the current value of the S&P 500 and multiplying it by $50. In mid-2007, when the S&P 500 was trading at around 1,500, a single contract, or “lot,” was worth $75,000. The market moves in increments of 0.25, known as “ticks,” and, regardless of the current price, every 0.25 move is worth $12.50 per contract (0.25 x $50). So if a trader buys 100 lots at 1,500 (at a cost of $7.5 million), waits for the price to notch up a tick, and then sells, she will walk away with $1,250. Of course, not everyone has $7.5 million sitting
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