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We keep passing unseen through little moments of other people’s lives.

Robert M. Pirsig,
 Zen and the Art of Motorcycle Maintenance





Authors’ Note

We decided that it was too confusing for us both to use ‘I’ in recounting stories in our lives. As Greg is far more modest than Richard, he used ‘I’ less. We therefore decided that ‘I’ would mean Richard. Where there is a story involving Greg, he is introduced by Richard.




Preface


This book should never have happened. If it wasn’t for the most bizarre and twisted sequence of events involving a diverse array of people it wouldn’t have. Let us explain. If someone we, the authors, had wanted to impress - a publisher, say, or a book reviewer - had asked us how it had emerged, we could have come up with all kinds of things to establish our credentials for writing it. But they would have been only a small part of the story of how it came about, and not the interesting bit either. The truth is much more human and fascinating - and it also gets to the heart of the book and shows how networks really work.

Greg has always been fascinated by ‘network theory’ - the findings of sociologists, mathematicians and physicists, which seemed to translate to the real world of links between people. Early in his professional life at Auto Trader magazine in Canada he got to see an extraordinary network of buyers and sellers in operation. Later, when he became a venture capitalist - someone who invests in new or young companies, hoping that some of them will become very valuable - he applied what he’d learned. He invested in businesses that could benefit from the way networks behave, and this approach yielded some notable successes.

Richard came from a different slant. For twenty years, he was a ‘strategy consultant’, using economic analysis to help firms become more profitable than their rivals. He ended up co-founding LEK, the fastest-growing ‘strategy boutique’ of the  1980s, with offices in the US, Europe and Asia. He also wrote books on business strategy, and in particular championed the ‘star business’ idea, which stated that the most valuable venture was nearly always a ‘star’, defined as the biggest firm in a high-growth market. In the 1990s and 2000s, Richard successfully invested the money he had made as a management consultant in a series of star ventures. He also read everything available about networks, feeling intuitively that they were another reason for business success, and might also help explain why some people’s careers took off while equally intelligent and qualified people often languished.

So, there were good reasons why Greg and Richard might want to write a book together about networks. But the problem with all such ‘formal’ explanations is that they ignore the human events and coincidences that took place before that book could ever see the light of day. The most obvious of these is that, prior to 2001, Richard and Greg were not aware of each other’s existence. And it is absolutely certain that this book would not have been written if we had not met.

When asked how that happened, we can give a one-word answer, but behind it lie a large number of unlikely events which together add up to extreme implausibility. That one-word reason is ‘Betfair’. This venture was founded in 2000 on a shoestring and has since become the world’s largest ‘betting exchange’, worth around two billion dollars.

Now for the more complete answer. On Richard’s side, he was contacted one day in 2000 by a friend of a friend of someone called Robert Markwick. Robert and Richard did not know each other. But Robert knew Jeremy Black, whose brother Andrew was trying to raise money to get his invention - an online betting exchange which linked gamblers to other gamblers so that they could make and take opposite sides of a bet - off the ground. So Richard heard of this fledgling company, Betfair, at four removes from its founders, and did not know the  three closest links to the company at all. In deciding to invest in Betfair, Richard relied heavily on advice from Patrick Weaver, a racing journalist, whom he had met by chance at a party near Santa Anita racecourse in California. If Richard had not met Patrick, and if Patrick had not given a favourable verdict on Betfair, Richard might not have invested in the company.

Meanwhile, Greg heard about another investment opportunity, in a similar betting exchange called Flutter, also launched in 2000, this time by two former management consultants from California. One of them, Josh, had met a guy called Tim Levene while working in Sydney, Australia, who much later joined him in the Flutter start-up in London. Tim told the story of this start-up to Jason Katz, a long-time buddy in the banking world. Jason knew Greg, and that Greg was interested in investing in online businesses, so he told him about Flutter. Greg suspected that Flutter could be a business benefiting from a network, like  Auto Trader all those years before. So he invested.

By early 2001, therefore, Richard and Greg had become shareholders in similar businesses, both based in London. But they still didn’t know each other. However, they had unwittingly taken a step closer to meeting when they agreed to go on the boards of directors of Betfair and Flutter respectively. But the ventures were rivals, and didn’t talk to each other. Then, to cut a long story short, a merger between Flutter and Betfair was mooted. And after protracted negotiations - which nearly broke down at several points - the two firms joined forces. Greg joined Richard on the enlarged Betfair board.

That is how, one muggy day in spring 2001, in a tiny, crowded space in Parsons Green, south-west London, which Betfair humorously called its ‘boardroom’, we eventually got acquainted. We also came to see that the firm’s success stemmed largely from the network of gamblers it assembled. As Betfair’s network became much stronger than that of any rival exchange - particularly once Flutter had joined forces - serious  gamblers gravitated to it. The chances of getting their bet ‘matched’ by someone taking the opposite view was much better on a larger exchange than a smaller one. As more and more gamblers joined the Betfair site, it grew to become twenty or thirty times bigger than any other exchange. It became what we have come to term a superconnector.

So how did Superconnect the book arise? It came about because Greg suggested the idea to Richard. Richard had put him on an email list consisting of a diverse set of friends and acquaintances he used to test out his new book ideas, and Greg spontaneously replied, ‘These are all OK, but there’s something interesting to be written around six degrees of separation and network effects.’ Richard loved the suggestion and asked Greg to collaborate on the book.

Again, it took a combination of experience to tackle it with confidence. Greg was sure of the subject matter, and Richard was the author of a string of successful books about business, ideas and careers. But even then, this book would not have reached its current form but for a book agent in Oxford called Sally Holloway, who forced Richard and Greg to write a decent proposal that led to an auction in which three leading New York publishers participated. Richard had only come across Sally because a former colleague had suggested they meet.

So the way the authors met and the way the book originated each comprised a series of human contacts, long chains of personal links that became fully apparent only in retrospect. If any one of the links had not existed, we would not have worked at Betfair, we would not have met, we would not have written this book. In the pages that follow, we will present dozens of stories - and a lot of scientific evidence - that indicate that our experience, while unique, is also routine. In other words, the improbable is the rule! If you look backwards at any key event in your life, the chances are that it shouldn’t have happened how it did.
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This was an unusual book to write. Sometimes it felt that as we wrote it we were exploring the truly unusual - cutting-edge insights into the way the human world works. As one of those involved puts it, ‘Network science is the science of the twenty-first century.’ At other times it was as if we were merely distilling the wisdom of grandmothers, dispensed for free at every kitchen table. The territory is so familiar to everyone - the relationships we have and the groups we belong to - that anyone can have an opinion on it. And grandmothers have lived a long time and generally learned a thing or two. But grandmothers are not usually adept at science, and there is a true subtlety about the material we uncovered - those things we live with every day and think we know, yet may know the least - that no grandmother of our acquaintance has been able to put into words.

For instance, it wasn’t immediately evident how one of the core findings of the book - that the friendly acquaintances and distant contacts we often forget about lead to knowledge, opportunity and innovation that make life much more exciting and fulfilling - came into play. Nor that our strong relationships with people and groups - those we depend on the most - can actually hold us back. But we found that putting these things together unlocked a powerful new perspective on social and career mobility.

Coming as even more of a surprise to us was the realisation that the network of relationships between people and groups that makes up society is shaped mostly by superconnectors - a rare group of people and businesses who are disproportionately connected. These people and businesses are the bridges to distant and different parts of society that make our world smaller, and its vast richness accessible. And in the business world they are the increasingly dominant crossroads that hold far-reaching implications for market structure, strategy and industrial policy.

An array of scientists - including sociologists, psychologists, physicists, mathematicians and computer experts - have recently  made some dramatic advances in understanding how networks behave. As authors we see our job as explaining their discoveries, and placing them in a human, social and practical context that will help you to understand how to shape your own networks, and decide which ones to play in and which to avoid.

However, the more we thought about the science of networks, the more we found it describes and informs a variety of important but disparate aspects of our world - innovation, poverty, the interrelationship of ideas and the nature of society itself. And as our world becomes increasingly connected through technology, these network effects grow ever more pronounced.

So, this book covers a lot of scientific ground, yet it also relates directly to people’s personal lives. Have you ever asked yourself how anything important in your life happens? If you look back on any turning-point, you’ll uncover a chain of human contacts - as we did - who played a critical role in what happened to you. This book is about how those contacts operate, and how to increase the chances of happy outcomes in our personal life, career or business.

But, of course, all of our lives have to consist of key events. The world may not be predictable, but its unpredictability is, and this is shaped by networks. Once you grasp this point, and the fact that the world is unpredictable in a beautiful and ordered way, you can begin to shift the odds against opportunity and even happiness in your favour.

Networks behave in predictable and characteristic ways that we humans are not programmed to understand or appreciate. And they typically create few winners. So if we want to lead lives full of opportunity, we had better learn how to play by their rules.




CHAPTER ONE

AUTHORS OF OUR OWN SUCCESS?

Charlie Chaplin, Marlon Brando, James Dean, and the unsettling discovery that outside forces may determine success


 



 


Maximise the serendipity around you.

Nassim Nicholas Taleb

 



 



Hollywood, 1936

 




If you wanted to protest against the dehumanising effects of the Industrial Revolution by projecting a single striking picture of its oppression, how would you do it? In the movie Modern Times, Charlie Chaplin came up with a timeless image - he placed himself within a great revolving cog, as if inside a giant clock, part of a great mechanised factory, and showed himself buffeted by the wheel’s endless revolutions.

Although it was a new and powerful portrayal, Chaplin stood - or rather, lay - in a great tradition of the ‘romantic’ railing against industry and its enslaving machines, stretching back to William Blake’s ‘dark Satanic mills’. Writers such as Blake contrasted the smelly, sordid slums of Manchester with the contented cows and  peasants painted a few years earlier by Thomas Gainsborough against a bucolic background of haystacks, green fields and gently rippling rivers.

But the romantics were better at poetry and painting than they were at history. The truth was that very few British agricultural workers in the eighteenth century enjoyed much freedom or what we would today call ‘job satisfaction’; theirs was a hard life in which they did what they were told, rarely had enough to eat, and faced famine and starvation at regular intervals. That was why so many people fled their rural slums to find work in the cities. Nobody forced them to go. They went in droves because, however awful life was in the mill towns, it was a great deal better than in the countryside. Karl Marx knew this - he said that industrialisation rescued workers from ‘the idiocy of rural life’.

Even so, Chaplin’s fate in 1936 was essentially the same as that of a mill worker in 1836, or a peasant in 1736, or at any earlier time in human history. The ordinary person - a category which includes the huge majority of humans since time began - had a horrid, tedious, unsatisfying existence, with precious little say in how to run his or her life.

This is very different from our experience today - so when did the big change occur? Some say the Beatles reflected this change in society, but the landscape had actually shifted a decade before they arrived on the scene, with Hollywood marking and magnifying the upheaval. In 1953 Marlon Brando played motorbike rebel Johnny Strabler in The Wild One, and throughout America movie audiences were electrified by the young star’s raw charisma and assertiveness. Mothers, intoxicated and paralysed by Brando’s animal magnetism, let their small children run up and down the aisles, shouting, ‘Vroom-vroom!’ Two years later, Rebel without a Cause introduced James Dean as high school gang leader Jim Stark, portraying a teenage world of knife fights, drag racing, stolen cars and death by speeding. The picture  indelibly presented young people at the centre of their own universe, existentially responsible for their own destiny, heroically deciding how to live . . . and how to die.

This really was something novel - individualistic youth culture. And it happened not just in America, but in Britain and Europe; and it cropped up in music, plays and books as well as films. The Beats of the 1950s - with their poetry, long hair and propensity to drop out, go on the road and experiment with drugs - prefigured the hippies and punks of later decades. John Osborne’s ferocious 1956 play Look Back in Anger transformed English and American theatre, introducing the foul-mouthed working-class antihero, the ‘angry young man’. Colin Wilson’s book The Outsider came out in the same year, highlighting the impact on society of many influential outsiders, including Albert Camus, Ernest Hemingway, Franz Kafka and Jean-Paul Sartre.

The golden age of youthful individualism came to full fruition in the sixties, with psychedelic drugs, music and lifestyles, student revolts, and rejection of authority in every part of life. That spirit of personal liberation was eventually transmuted by baby boomers not just into new creative spheres but into business, which became much more radical, decentralised, individualised and personally rewarding. The grey-suited, white-shirted, conformist ‘organisation man’ gave way to colourful semi-hippy entrepreneurs, doing their own thing, running their own show. Steve Jobs and Steve Wozniak founded Apple Computer and launched the Macintosh during a famous advertising slot in the 1984 Baseball World Series, in which the new computer was touted as the rebel alternative to Big Brother IBM. This was an explicit reference to George Orwell’s 1984, in which Big Brother, the dictator modelled on Stalin, crushed the spirit of Winston Smith, the ordinary citizen whose sole crime was to explore his individuality. Steve Wozniak later used the fortune he made from Apple to subsidise his favourite rock bands, before starting another high-tech venture.

Individualism - painful and pointless as it could often be - replaced the image of the hapless victim crushed by the heartless organisation. Since then the view that everyone can take charge of their life, realising their own success and happiness, has had a good run, becoming pretty universal. Don’t you feel that you have a self, that you have inner depths, in almost the same way that you have arms and legs? Don’t you feel that your personality can be developed in any way that you choose, that you can rise above whatever your parents achieved or strike out on new, personal paths? In our society, ‘I did it my way’ is not just a line from a song but the title of endless autobiographies, because we feel an automatic identification with the individualist, the maverick, the rebel. Everything has become personalised - we have personal computers, personal trainers, personal iPods. This is a universe away from Chaplin’s revolving wheel, and the fate of humanity generally down the ages.

But here’s the thing. Just as control by society was replaced by control by the self, another huge change is coming - indeed, it is already here, but we are only beginning to appreciate it. Consider this for a moment - when youth culture catapulted around the world, often in highly subversive ways and without the help of official media, how did the same dirty jokes and sexual lore suddenly turn up everywhere, decades before the Internet had been invented? How, in 1968, did identikit student revolts spread from California to Paris to Tokyo and, in paler imitations, to thousands of other campuses within a matter of days? The following year, how was it that several hundred thousand young people suddenly converged on the muddy fields of Woodstock, in the middle of nowhere, when there was no advertising, no promotion, no television coverage? What is the paradox of identical individualism, of feeling pressured to do your own thing, of ‘groupthink’ masquerading as personal discovery? How do fads - from hula-hoops to hoodies - explode and then fade away?

The search for individual expression is genuine enough, but it takes place within groups and it is spread by networks. And, in many ways, networks are the antithesis of the lone individual. Even when they are spontaneous and anarchic in origin, networks favour big concentrations and bind people together in ways that no individual intended or can control. The World Wide Web may be democratic and open to all, but a few websites get the lion’s share of its traffic, and a very small number of people get most of the financial rewards, usually to their immense surprise. Nobody intended that to happen; and nobody can prevent it. It’s just the strange way of networks.

So it’s pretty clear that complete individualism is something of a delusion. It’s important, it’s valid, it’s liberating and it’s changed the world - mainly, in our opinion, for the better. But it’s not the full picture. It’s not a reliable guide to how the world works. To understand our world, we need a new way of thinking - which is what this book aims to provide.

This time the academics - a new type of scientist - have already done the heavy lifting for us. Now we should follow them into a world where our individual efforts are only part of the picture, a place where our success and happiness are determined by far more than our own talents and achievements. This is still a world of individuals, but it’s also a world of networks - the hidden background that shapes our lives. It’s a strange land, puzzling and confounding, but it’s also very exciting. Whereas the heroic individualism of Dean and Brando gives us the illusion of determining our fate, the new territory we’re about to explore shows the strings that are tugging us this way and that. By understanding the real nature of our world, by cooperating with the network forces around us and harnessing them to our ends, we can swap the delusion that we can control the world as individuals for the reality of creation, in collaboration with other people. When we understand our century’s network society properly, we can run our lives slightly differently and benefit  enormously. For example, we’ll see that maintaining a large circle of casual acquaintances who come from different backgrounds with contrasting attitudes and lifestyles, or who live a long way from us, can provide knowledge and insights that have the potential to change our lives. We’ll also see how vital it is to choose the people we collaborate with much more carefully than most of us do. And once we understand the insidious way that groups can operate, we’ll be much more cautious about thinking in the same way as our colleagues, or about staying in an organisation (or a relationship) that makes us unhappy.

So the new perspective comes from thinking about networks. But what does ‘network’ mean?

A network is a set of interconnected people or things that can communicate with each other, share information and achieve results that would not be possible if the network did not exist. Networks confer benefits - as well as costs and obligations - on members; meanwhile, non-members are excluded. Every part (or member) of the network is connected to all the other parts.

It helps to visualise a transport network that you know - the New York Subway, the London Tube, the Paris Metro, a train network, or an airline network. The stations or airports are the ‘members’, the fixed parts of the system, and they are all connected to each other by railway lines and trains, or flight paths and aircraft. On all underground systems, you can travel from any station to any other station - unless the destination is closed and therefore isolated from the links.

In network language, the people or things - such as stations - that are connected are called ‘nodes’, and the network consists of the nodes and the connections (or ‘links’) between them. Picture a necklace of precious stones - the jewels are the nodes and the string comprises the links. Or a telephone network - the individual phones are the nodes and the telephone lines or fibre-optic cables are the links.

The links between nodes in the system can be communications  technology or social connections. Think, for example, of a group of friends who all know one another - they constitute a network, and they all share certain values or a common identity. Now imagine that these friends are all together, perhaps at a classical music concert, in a much bigger crowd. A stranger in the crowd has no barrier of technology or physical distance stopping her from talking to one or all of the group, but another type of barrier - a social barrier - is likely to prevent her from doing so because she is not a member of the network of friends. She cannot presume that she will share the champagne and smoked salmon, or the conversation.

Now consider any type of organisation - a corner shop, a hairdressing salon, a new venture, a medium-sized corporation, a gang of drug traffickers, a football team, the United Nations, Google, or the place where you work. They are all networks, with their own rules and values and ways of communicating. If you are inside the network, you give and receive in ways that those outside the network do not. If you are an employee of Exxon, for example, you can call up a fellow employee on the other side of the planet and expect some degree of cooperation, even if you have never met the person, because you are members of the same network.

The links between non-human networks are mainly technological, but those between human networks are mainly psychic or social. Yet, one of the fascinating things about networks, as we will see, is that they behave in their own characteristic ways, which are similar whether the network is human, man-made or natural, and whatever the nature of the connections linking the nodes.

When people are linked together in networks, it can make a big difference - a transcendent, sometimes bizarre difference - to them as individuals, and to their happiness and opportunities. Participation in networks has to change each one of us, because the network gives power to (or removes it from) the individual;  and the network has its own logic and rules, its own ways of operating, that have nothing whatsoever to do with the individual attributes of the people trapped within or liberated by it.

We recognise this easily in romantic and other two-person relationships. A successful relationship enriches our life in wonderful and often unpredictable ways: we find and define ourselves by the relationship and are transformed by it; we become positive and creative. A destructive relationship operates in a similar but opposite way: we become embittered, constrained, limited, negative, fearful. A two-person relationship is nothing more or less than a miniature network. Unless we’re hermits, we live our lives in a large number of different networks, and the more people there are in a network the less likely we are to understand what is really going on, or appreciate the subtle but potent ways in which our fate is affected, happily or miserably, by the dynamics of the network.

 



Let’s be a bit more precise about the components of the networks we shall explore. From the individual’s perspective, there are three crucial ingredients of networks - two types of quite distinct links to other individuals or groups, and the groups (‘hubs’) in which we participate. These three network elements have been around in some form or another since our ancestors skulked around in caves, but their relative importance has shifted dramatically in recent decades, as have the means to benefit from them.

The first network element to appear on the planet comprised  strong links. These are the strong relationships we have with individuals around us - typically the friends, family and workmates we see most days. These are the most permanent or long-lasting relationships we have, and the least changed in nature since Adam and Eve walked together in the cool of the morning, before that pesky serpent started to make life trickier and more interesting.

Strong links are essential for our emotional wellbeing; people  who lack them are sad. So we all need strong links . . . but they are not enough on their own! And they can even be dangerous if we rely on them too much. They often give us a very poor return on our emotional and practical energy. Sociologists have proved that those people who are exclusively or largely reliant on strong links tend to be isolated, deprived of much valuable information, and unable to improve their lives. Poor communities everywhere rely on strong links far more than rich or middle-income communities do.

The second element, whose power has become apparent only in recent decades, consists of weak links. Forget about the common interpretation of the ‘weakest link’, because in the network world weak links are marvellous and among the most powerful and creative forces. These are the links we have with people who are more acquaintances than friends; although, to be effective, we must be on friendly terms with them. We see these people occasionally or rarely - they are friends of friends, our more distant or reclusive neighbours, people from the past who used to be among our strong links but with whom we have now almost completely lost touch, as well as strangers and acquaintances we happen to meet, or could meet, every day. They are the people who occupy the background of our lives.

The intriguing thing about weak links - some of them, anyway - is that the relationship with them demands little time or effort, yet it can deliver enormous dividends, sometimes in the form of casual information that can change our lives. As we’ll show, the right type of information at critical junctures can determine how much we thrive or reach our potential. Random encounters, often with people we barely know or have just met, are frequently responsible for our biggest breaks or our greatest happiness. In these pages you’ll find many such stories. Adrian Beecroft, one of the most accomplished venture capitalists in Europe, tells how his first, crucial break came from a casual contact at his local cricket club. Robin Field, a turnaround specialist,  got the job that made his career through someone he knew only because the fellow had run off with his girlfriend. Chicago publicist Jane Graham met her romantic partner through an email from a former colleague. A huge number of such potentially serendipitous contacts present themselves to all of us all the time - yet we ignore the vast majority of them.

The third network element consists of hubs. We can visualise a hub as the junction of many weak and strong links. Human hubs comprise groups of people collaborating for some common purpose, including families, businesses, social circles, schools, churches, clubs and nations. We can think of life as an adventure where some of the most important decisions we make are which hubs to join or start. With whom should we collaborate for important purposes in our life, even if the objective is sometimes just to have fun?

With one important exception - the family we inherit of parents, siblings and others - we can choose which groups to cultivate and influence. For most of us, the mark we make in life and our degree of fulfilment depend to a large extent on the hubs we select and how adept we are at changing from one to another. Unlike Chaplin’s picture of life as something that happens to us, unlike the vast majority of people in history, those of us alive today and fortunate enough to live in wealthy countries will participate in many hubs during our lives; and, unlike most of our forebears, we have the privilege of being able to chop and change hubs, or start new ones of our own.

Yet few of us pick our hubs and the roles we play in them with much care; and few of us understand the strange and sometimes sinister ways in which hubs behave. Groups, whether large or small, are far more than the sum of the people in them; they have lives and characters of their own, and they follow peculiar scientific laws. If we want to get the most out of our hubs and therefore our time on earth, we have to treat hubs as experimental stages in our lives. We must progressively learn, by trial  and error, which type of hub is best for us and for which type we are best. And we must be willing to move from one hub to the next before we really want to.

 



One final question in this chapter, which brings us back to Marlon Brando and James Dean: do you believe that, by and large, you determine your own success?

That was our view until recently. People who attain a degree of success nearly always believe it is due to their innate ability. But is this right? Do you have a niggling feeling that luck or some kind of sixth sense makes some people ultra-successful? What is so special about the rich and famous?

F. Scott Fitzgerald got it exactly right. ‘The rich’, he wrote, ‘are different. They have more money.’ That is the only difference. Wealthy or famous people are not more intelligent than a lot of other people who aren’t so lucky. Some high achievers might be highly determined and work very hard - but lots of other people who never get there are too.

In 2000, two physicists at the University of Paris, Jean-Philippe Bouchard and Marc Mézard, constructed a set of equations for a network of a thousand people and ran a whole series of simulations. Each person in their model was allocated a random amount of money within a narrow range at the start, and everyone was endowed with equal money-making skills so that differences would arise randomly, from luck rather than skill. Surely, in this egalitarian world, big differences in wealth would not arise? Wrong! Whenever the model was left to run for a long time, a small proportion of people ended up with most of the wealth, precisely in line with the 80/20 principle, which says that around 80 per cent of results (in this case, wealth) will end up with 20 per cent of the participants (in this case, people).1 Now, the physicists’ results were almost identical to the unequal patterns of wealth we observe in real life throughout the world. Their work suggested that the rich could benefit from a non-meritocratic process. We’ll  see later that this is consistent with the tendency of networks to concentrate around only a few hubs - as scientists have observed in all manner of social and economic networks, and to reward those who are already ahead of the game.

In a curious way, then, the process contains a lot of luck for individuals, and there’s a great deal of randomness, yet predictable patterns also emerge.

Come back to the question. Why them - the rich, the successful - and not you? If it’s not intelligence, or dedication, or rare skills, what exactly is it? It could be pure luck, but it isn’t - which is just as well, for that wouldn’t be a very helpful conclusion, as it wouldn’t allow us to do anything differently. To jump ahead, it turns out that the very high performers in life, whether they excel in making money or in more difficult and useful pursuits, have a few tricks up their sleeves that are all related to networks. They achieve by instinct, without thinking about the network effects that are driving them forward. Yet those instincts follow a common pattern, which has everything to do with networks. If we understand how networks work, we stand a much better chance of achieving their sort of results.

Besides the healthy desire to get ahead, there are other reasons for exploring the hidden forces ruling our lives - it’s interesting, it’s fun, and it puts us in the charmed position of understanding more about what’s going on in our lives and why. In Chapter Two, we begin by looking at how easy or hard it is for us to connect with any other person or group in the world.




CHAPTER TWO

DO YOU LIVE IN A SMALL WORLD?

The small world - reality or urban myth?


 



 


Everything is linked together . . . beings are connected with each other by a chain of which . . . some parts are continuous, though in the greater number of points the continuity escapes us . . . the art of the philosopher consists in adding new links to the separated parts, in order to reduce the distance between them as much as possible.


Denis Diderot (1713-84) in the Encyclopédie


 


To demonstrate that people on Earth are much closer than ever, a member of the group suggested a test. He bet that we could name any person amongst Earth’s one and a half billion inhabitants, and through at most five acquaintances, one of whom he knew personally, he could link to the target person.

Frigyes Karinthy (1887-1938)

 



 




Have you heard of ‘six degrees of separation’? In 1990 the idea burst on to the public stage, quite literally, with John Guare’s eponymous play, which three years later transmuted into a Hollywood movie. The idea had originated in a short story  called ‘Chain Links’, written in 1929 by Frigyes Karinthy, now largely forgotten but then an acclaimed novelist (at least in Hungary). You’ll see from the epigraph above the basic idea - anyone can reach anyone else in the world through a short chain of acquaintances, five or six hops from the start of the chain: A to B, whom A knows, to C, whom B knows, and so on to the target F or G.

Somehow Karinthy’s idea reached Jane Jacobs, the great chronicler of American cities,2 who tells that when she first moved to New York, in the early 1930s, she and her sister played a similar game called Messages:
The idea was to pick two wildly dissimilar individuals - say a head-hunter in the Solomon Islands and a cobbler in Rock Island, Illinois - and assume that one had to get a message to the other by word of mouth . . . The one who could make the shortest plausible chain of messengers won. The head hunter would speak to the head man of the village, who would speak to the trader who came to buy copra, who would speak to the Australian patrol officer when he came through . . . Down at the other end, the cobbler would hear from his priest, who got it from the mayor, who got it from a state senator . . . We soon had these close-to-home messengers down to a routine for almost everybody we could dream up.



Do you think six degrees of separation is roughly right? Or just wishful thinking?

It’s quite an important question. Another way of putting it is: do you live in a small world or a big world? A small world in this case means one where you can easily connect to anyone you desire. It doesn’t mean that your world is provincial or limited; quite the opposite. A big world implies one where communication falters or dies, a world of separate groups, defeated by distance or social barriers. If you believe there are only six  degrees of separation between very different people in different countries, you vote for the small world. A small world would be comforting - the idea that we are all linked intimately to everyone else.

But is it true? It took a maverick social psychologist called Stanley Milgram to conduct the first scientific test, back in 1967, of whether we live in a small or a big world. It should be pointed out here that Milgram was one of the most interesting and controversial figures ever to grace American academic life. Before he dreamed up his small world study, he was already quite famous - or rather notorious - as the American professor who electrocuted his students. Well, almost. In a series of gripping experiments at Yale University in 1961-2, Milgram got white-coated experimenters to take charge of volunteers in ‘a study of memory and learning’. Some of the volunteers took the role of ‘teacher’, who would help the ‘learner’, who was strapped into a chair. If the learner couldn’t remember the right answer, the teacher was supposed to administer a small electric shock. Moreover, the teacher was told to ratchet up the voltage if the learner continued to give the wrong answer, until they screamed out in agony.

Now, the learners were really actors and there was no electricity. But the teachers didn’t know that. The point of the experiment was to see how far they would go in administering pain when instructed to do so by the white-coated psychologists who represented ‘authority’. The answer, in many cases, was disturbing. Most of the teachers dispensed what they thought were ever greater electric shocks, and a substantial proportion continued to the highest level, which was marked ‘danger’, despite the anguished cries of the learners. In his 1974 book Obedience to Authority, Milgram explicitly compared the behaviour of the Yale students to that of Nazi concentration camp guards.

We’ll come back to this experiment later, but for now take it as a glimpse into the fertile mind of the man who went on to  investigate the idea of the small world. Reporting his results in a fascinating article in the first ever issue of Psychology Today, he starts with a story:
Fred Jones of Peoria, sitting in a sidewalk café in Tunis, and needing a light for his cigarette, asks the man at the next table for a match. They fall into conversation; the stranger is an Englishman who, it turns out, spent several months in Detroit studying the operation of an interchangeable-bottlecap factory.

‘I know it’s a foolish question,’ says Jones, ‘but did you ever by any chance run into a fellow named Ben Arkadian? He’s an old friend of mine, manages a chain of supermarkets in Detroit . . .’

‘Arkadian, Arkadian,’ the Englishman mutters. ‘Why, upon my soul, I believe I do! Small chap, very energetic, raised merry hell with the factory over a shipment of defective bottlecaps.’

‘No kidding!’ Jones exclaims in amazement.

‘Good Lord, it’s a small world, isn’t it?’3






We might quibble that the story is clearly fictitious and the dialogue stilted - an Englishman abroad in 1967 was unlikely to have said ‘upon my soul’, a phrase more redolent of the novels of Evelyn Waugh. No matter. The reader is drawn in and Milgram goes on to explain exactly what he’s trying to test: whether the world really is ‘large’ or ‘small’. If it truly is a small world, then Jane Jacob’s Messenger game would work with a relatively small number of personal links. The small-world view sees acquaintances as stepping stones or connecting links to any person or group we want to reach. In a later article, Milgram and a collaborator amplified this view eloquently: ‘The phrase “small world” suggests that social networks are in some sense tightly woven, full of unexpected strands linking individuals far removed from one another in physical or social space.’4


By contrast, a large world would mean that there are mainly unbridgeable gaps between people, with everyone pretty much confined to their own social or local existence. These diverse groups will never meet because they don’t intersect. A message will stay trapped within the group, like a fly in a corked bottle, and will never be able to jump out, because nobody is a member of two such groups; there is no common link.

To determine which view was correct, Milgram had the bright idea of selecting participants from two cities - Wichita, Kansas, and Omaha, Nebraska - and seeing if they could pass a folder on to someone they knew on a first-name basis, who would then mail it to someone they knew, and so on until it reached a ‘target person’. In the Kansas study the target was the wife of a divinity school student in Cambridge, Massachusetts; in the Nebraska study it was a stockbroker in Boston. Each of the intermediaries in the chain would endeavour to get the folder as close as possible to the target via people they knew personally. Milgram reasoned that if the process worked at all it would provide evidence of a small world; then, the fewer the links, the more the small-world thesis would be upheld. Along the way, since the identities of the intermediaries were tracked, a great deal would be learned about how networks operated.

The first completed chain came in the Kansas study, as Milgram explained:
four days after the folders were sent . . . an instructor at the Episcopal Theological Seminary approached our target person on the street. ‘Alice,’ he said, thrusting a brown folder towards her, ‘this is for you’ . . . [W]e found to our pleasant surprise that the document had started with a wheat farmer in Kansas. He had passed it on to an Episcopalian minister in his home town, who sent it to the minister who taught in Cambridge, who gave it to the target person.



So just two intermediate links had been necessary, making this one of the shortest chains to be completed.

The Omaha test produced a more typical result. Here, a widowed supermarket clerk passed the folder to a friend who was a painter in Council Bluffs, Iowa. He sent it on to a publisher in Belmont, Massachusetts, who forwarded it to a tanner in Sharon, the suburb of Boston where the target stockbroker lived. The tanner then gave it to a sheet-metal worker, also in Sharon, who handed it to his dentist, who passed it to a printer, who gave it to a clothes retailer, all still in Sharon, who finally delivered it to the stockbroker. So this time there were seven intermediaries, not counting either the starting or the target person.

In the Psychology Today article, Milgram gives data on the Nebraska study. One hundred and sixty chains were started and forty-four were completed. The number of intermediaries in the completed chains varied between two and ten. He also mentions another twenty chains completed in an auxiliary study, originating in the Boston area, also targeted at the local stockbroker. Combining the studies, the average number of links in the sixty-four completed chains was five intermediaries. Though Milgram never mentions ‘six degrees of separation’, his experiment appears to be a remarkable vindication of the idea, at least for the United States, if not for the whole world.

Small world proven? An open and shut case? Milgram clearly thought so. And commentators took him at his word, with no lingering doubts about either this or his earlier ‘electrocution’ experiment. Until, that is, another psychologist, Judith Kleinfeld, came on the scene in 2002. The story goes that she was impressed with the experiment and wanted her students to replicate it using email, but as she investigated Milgram’s working papers she became increasingly disturbed that he had drawn unwarranted conclusions. ‘Milgram’s findings’, she wrote, ‘have slipped away from their scientific moorings, and sailed into the world of imagination. The idea of six degrees of separation may,  in fact, be plain wrong - the academic equivalent of an urban myth.’5 This is as close as the genteel world of academia comes to crying, ‘Fraud!’

Kleinfeld made some disconcerting discoveries in Milgram’s papers:
Very few of his folders reached their targets. In his first, unpublished, study, only three of 60 letters - five percent - made it. Even in Milgram’s published studies, less than 30 percent of folders got through . . .

Perhaps people didn’t bother sending the letters on. That was Milgram’s explanation. But that seems unlikely. The folder was not a simple chain letter, but an official-looking document with heavy blue binding and a gold logo. If the subjects knew how to reach the targets, they probably would have.





Kleinfeld also scrutinised Milgram’s samples. In the Nebraska survey, only half of the almost two hundred ‘starters’ were randomly selected. The others were stock investors, which gave them a natural affinity with the target, the Boston stockbroker. And of the ninety-six folders that started their journey with people who had been randomly selected and so met Milgram’s condition of social and physical distance, only eighteen reached the broker!

Kleinfeld concluded that the evidence was inconclusive - maybe we live in a small world; maybe we don’t.

So who was right - Milgram or Kleinfeld? New evidence arrived shortly after Kleinfeld penned her critique. Professor Duncan Watts and colleagues did what Kleinfeld had originally intended to do - they organised a massive email exercise to retest the small-world hypothesis. Volunteers registered online and were randomly allocated one of eighteen targets in thirteen countries. The targets included a professor at an Ivy League  university, an archivist in Estonia, a consultant in India and a policeman in Australia.6 Participants were simply asked to send the message to an acquaintance who was ‘closer’ to the target than they were.

On the whole, the results vindicated Milgram and the small-world thesis. An impressive total of 24,163 message chains were started, and while a mere 384 were completed (a success rate of only 1.6 per cent), the average completed chain length - 4.05 intermediaries - was short. The researchers looked hard at why there were so many incomplete chains. They concluded that chains were aborted not because it was too difficult to find the targets, or because the appropriate links didn’t exist, but because of individual apathy or disinclination to participate. One reason for this conclusion was direct research: recipients who did not forward the message after a week were asked why they had not participated. ‘Less than 0.3 per cent of those contacted claimed that they could not think of an appropriate recipient, suggesting that lack of interest or incentive, not difficulty, was the main reason for chain termination.’

The other intriguing finding was that one of the eighteen targets - the Ivy League professor - received nearly half of all the completed chains. Now, 85 per cent of senders were college educated and more than half were American, so it seems likely that most senders anticipated little difficulty in reaching him. The researchers believed that the professor’s ‘true’ accessibility was ‘little different from that of other targets’, but the belief that he could be reached encouraged the participants to proceed. ‘Network structure’, they concluded, ‘is not everything’ - the motivation of the people in the network matters as well. If someone believed that the target could be reached, he could be.

So, Watts and his colleagues largely validated the small-world idea. Above all, his retest lets us stop worrying about Milgram’s low response rates. In fact, in comparison with Watts’ study, Milgram’s response rate was quite high; and to expect unpaid  volunteers to be highly motivated to complete each chain is unrealistic. In any case, an incomplete chain didn’t prove that the linkage doesn’t exist, just that it wasn’t found or used.

As for Milgram’s sample sizes, we’ve looked at all the evidence again and concluded they were satisfactory - there were sixty-four completed chains, with an average length of 5.2 intermediaries. The Watts study corroborates this: 384 completed chains, with a similar number of intermediaries in the US, and slightly more, around seven, for international chains.7


Then researchers found the easy way to generate large samples. In 2008 the Microsoft Messenger project was completed by Eric Horvitz and Jure Leskovec. They had the benefit of a vast database of personal conversations - all 30 billion Microsoft instant-message communications sent between 180 million people for the month of June 2006, comprising about half of all the world’s instant-messaging traffic at that time. With a complete map of senders and recipients, the researchers were able to calculate the ‘degrees of separation’ for all 180 million people.

What do you think the average degrees of separation were? The magic number six crops up again - to be precise, 6.6.

‘To me, it was pretty shocking,’ says Horvitz. ‘What we’re seeing suggests there may be a social connectivity constant for humanity. People have had this suspicion that we are really close. But we are showing on a very large scale that this idea goes beyond folklore.’

But there was a kicker in the results, showing that not everyone is that well connected. While nearly four out of five pairs of people in the database could be connected in seven or fewer hops, at the other extreme there were some pairs requiring twenty-nine hops to connect. So most of the 180 million people sending instant messages live in a small world, but more than a fifth of them do not. Some poor souls manage the amazing feat of being connected to the Internet and instant-messaging, yet significantly isolated from other inhabitants of cyberspace.

So what? If we live in a small world, what does that mean, and how can we benefit from it?

It’s important to be realistic about what a small world does and does not imply. We may all be a few short hops from our president or prime minister, but that doesn’t mean he’s about to invite us round for tea. As Stanley Milgram said in his article, five sounds like a small number, but in this experiment that’s misleading. It really means ‘five circles of acquaintances’ apart. Almost all Americans were probably only a few removes from Nelson Rockefeller, but very few integrated their lives with his. ‘Even in a small world,’ Milgram said, ‘geographical and social differences are still important.’

As we’ll see later, many people remain relatively isolated - through geographical remoteness, poverty or lack of social connections.

Or simply by not feeling part of a small world. In a very real sense, the world is small if we think it is. In Watts’ email experiment, the college professor received such a large proportion of completed chains principally because people felt they could link to him. We will try to connect if we believe our efforts will be successful. And this is a virtuous circle, because they are likely to be successful if we try to connect. It’s easier than we think to reach almost anyone; the main barrier is in our heads.

Why is it better to live in a small, more connected world? Consider two extreme scenarios. In one, you are a hermit. In the other, you know everyone else in the world. Which life is likely to be richer, more interesting, with more opportunity?

A historical perspective helps. Imagine spending your entire life in a cave, knowing only a few fellow cave people. There could be millions of other caves and tens of millions of other people around the planet, but they are completely irrelevant if you cannot reach them. No contact, no trade, no sharing of knowledge, no friends from beyond your own cave. A large, unknowable and forbidding world outside. And inside? Isolated. Poor. Dangerous.

Now, envision new communications technology connecting the cave people - roads, explorers, merchants, boats, bicycles, cars, trains, planes, telephones, fax machines, inter-cave videoconferencing, cave cyberspace. A small world. Connected. Specialised. Interdependent. Infinitely richer in every way.
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From the author of The 80/20 Principle
Richard Koch & Greg Lockwood

“A fascinating insight into a subject that underpins everything we do’

Marcus du Sautoy

-

/f’jf

%
- fﬁf}‘f
fffr r?ff

Superconnect

The Power of Networks and the
Strength of Weak Links





