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			Introduction

			Expecting the Unexpected

			Ever since the dawn of human civilisation, we have been trying to make predictions about the world and what it has in store for us. For just as long, we have been getting it wrong. Apocalyptic prophecies are a dramatic and surprisingly common example of such predictions, despite the unerring failure of all such forecasts in the past.

			The Aztecs believed that four worlds had already been destroyed by the gods Quetzalcoatl and Tezcatlipoca, and that a fifth (ours) would be ripped apart by a catastrophic earthquake should they stop making human sacrifices to the gods. Suffice to say that as the Aztec empire waned, and their sacrifices dwindled, the world carried on regardless. The Hebrew book of Daniel, written around 165 BCE, predicted a catastrophic comeuppance for the Jews’ Greek oppressors 1290 days after the Greeks had desecrated a Jewish temple. When this didn’t come to pass, the last line of the book of Daniel was changed to make it 1335 days – but a month and a half later, still nothing had happened. French bishop Hilary of Poitiers (whose given name ironically means cheerful) pessimistically prophesied the End of Days for 365 CE, but when, embarrassingly, this didn’t happen, his student Martin (later to become Saint Martin of Tours) pushed the date back to 400 CE – another failure. Martin’s successor and biographer, Gregory of Tours, at least had the good sense to predict a doomsday date between 799 and 806 CE, which would fail to come to fruition long after his death.

			More recently, evangelical preachers like Harold Camping have made a good living out of predicting the rapture. Camping first calculated the ‘End Times’ to fall on 6 September 1994, but when it failed to materialise, pushed it back to 29 September and then 2 October. Surprisingly, after these humiliations in the 1990s, Camping received millions of dollars in donations from people who bought into his revised prediction of 21 October 2011. Camping and a range of other scaremongers received the 2011 Ig Nobel prize in mathematics (a satirical prize awarded for research that ‘cannot, or should not, be reproduced’) for ‘teaching the world to be careful when making mathematical assumptions and calculations’.

			Basing their predictions on little or no scientific evidence, it’s not really surprising that these religious oracles ended up falling into the holes they had dug for themselves. Over the years, however, there have been some laughable predictions made by people who really ought to have known better. In 1830, in the earlier days of the railway era, science populariser and Fellow of the Royal Society, Dionysius Lardner, predicted that ‘Rail travel at high speed is not possible because passengers, unable to breathe, would die of asphyxia’. This improbable warning was laughable, even at the time. Other predictions, however, have seemed funny only in hindsight. 

			When advising Henry Ford’s lawyer on his plan to invest in the burgeoning Ford Motor Company in 1903, the president of the Michigan Savings Bank admonished, ‘The horse is here to stay but the automobile is only a novelty – a fad’. In 2007, Microsoft CEO, Steve Ballmer, claimed, ‘There’s no chance that the iPhone is going to get any significant market share. No chance.’ Yet other predictions are tragic in their naïvety or their wilful blindness to the inevitable. In September 1938, Neville Chamberlain returned from a meeting with Adolf Hitler claiming, ‘For the second time in our history, a British prime minister has returned from Germany bringing peace with honour’. The Second World War began less than a year later.

			 

			Predicting the future is fraught with danger. No one wants to be the doomsayer whose apocalyptic predictions never materialise, leaving them a laughing stock. In 1970, American scientist James P. Lodge Jr, based at the National Center for Atmospheric Research in Boulder, Colorado, put himself in that position by proclaiming that ‘Air pollution may obliterate the sun and cause a new ice age in the first third of the next century’. In 1971, Lodge’s assertions were backed up by Columbia University’s S. Ichtiaque Rasool and Stanford’s Stephen H. Schneider, who claimed in the prestigious journal Science that rises in atmospheric dust over the next fifty years ‘suggest a decrease in global temperature by as much as 3.5°K.’ ‘Such a large decrease . . .’ they went on to claim ‘. . . is believed to be sufficient to trigger an ice age’.1 Suffice to say this prediction did not come true. In fact, as we are only too aware, we face quite the opposite problem to global cooling.

			At the other end of the spectrum, no one wants to stand in the shoes of British weather forecaster Michael Fish, giving a nation the all-­clear in the face of an imminent disaster. During one forecast in October 1987, Fish confidently assured an anxious British public, ‘Earlier on today, apparently, a woman rang the BBC and said she heard there was a hurricane on the way. Well, if you’re watching, don’t worry – there isn’t.’ The storm that hit the UK that evening was the worst for hundreds of years. Gales reaching 115 miles an hour wreaked devastation across the south of England, causing £2 billion of damage and killing eighteen people.

			 

			Despite the dangers of predicting the future, predict it we must. At a personal level, we need to know what the weather will be like this afternoon, so we can decide whether or not to hang out the washing; we need to know how heavy the traffic will be, so we can set off in time to make that important meeting; and we need to estimate our expenses, so that we can budget appropriately. These are the mundane day-­to-­day predictions that help our lives to run more smoothly and can cause us difficulty when we get them wrong.

			On a larger scale, for the good of our broader society, we need to be able to predict and intervene to avert economic downturns; to forecast and prevent terrorist attacks; and to understand the current and potential threat of climate change in order to take action. If we fail in these high-­stakes predictions, livelihoods, lives and even the fate of our species could be on the line. If we neglect the lessons taught by past experiences and fail to make sufficiently considered predictions, then we are likely to run into unanticipated scenarios: the firearms buy-­back programmes that led to a rise in gun ownership, the safety features on cars that caused more deaths than they prevented or the species introduced to control a pest which ultimately became a scourge themselves.2

			Many ways to be wrong

			As well as highlighting ways to make better predictions to help future-­proof our lives, this book is about the many different ways in which predictions can be wrong and the lessons we can learn to put them right. I will synthesise results from my native areas of mathematics and weave them together with studies from biology, psychology, sociology and medicine, theories from economics and physics, and, most importantly, experiences from the real world, to help you learn to expect the unexpected.

			Two of the most important confounding phenomena that we experience routinely in our everyday lives and which we struggle to properly comprehend are probability and nonlinearity. We are not innately equipped to peer through clouds of uncertainty or to see what is coming around a bend in the road. Consequently, I will argue throughout that mathematics should be at the heart of our attempts to predict, for one very simple reason: mathematics can provide us with the objective tools to bypass the foibles of our own biology – the limitations imposed by our own thought processes, the compulsions that ultimately make us human, but let us down when it comes to making inferences about the world around us. Some of these ingrained impulses result from too much experience of certain phenomena and others from too little. They are humanity’s shortcuts: the preconceptions and cognitive biases, refined over millennia of evolution, that all too often lead us astray when we try to apply our brains’ old rules to our societies’ new environments. 

			For example, one of the things my kids like to do on a nice day is to play on the trampoline. As I work in the garden, they are always begging for me to join them to act as mediator or to take part in the new games they are constantly making up. Whatever form the game takes at its beginning, it almost invariably ends up in a protracted wrestling match. When we’re all too tired to go on, the three of us usually end up falling on to our backs, panting and looking up at the sky. This is secretly my favourite part of the proceedings, not just because I get a rest, but because it often heralds the start of a new and calmer game. We will look up at the clouds passing overhead and start to call out what we see. ‘Can you see that turtle flying by over there?’ one of them will point out. ‘What, you mean the mermaid smoking a cigar?’ I’ll say. ‘No, can’t you see it’s a dragon in a top hat?’ the other one replies. 

			Cloud spotting is an old and ubiquitous game that relies on an old and ubiquitous habit. Our species’ time-­tested and universal ability to pick up patterns in noisy environments is sometimes referred to as patternicity. For example, many different cultures have evolved the ‘man-­in-­the-­moon’ tradition, supposing they can make out a face or even the whole body of a person trapped in the irregular shadows of the lunar surface. This universality is likely a result of the fact that picking out human faces and figures from the background has always been an important skill for our species. Being able to recognise faces, for example, and to rapidly read their emotions had the advantage, in the distant past, of allowing us to quickly distinguish a potentially threatening individual and to read their mental state, so that we might prepare for flight or a fight. Neurologically, we have become hard-­wired to pick out faces; there is even an area of the visual cortex – the fusiform face area – responsible for recognising and remembering them.3

			Nowadays, spotting Jesus in a piece of burnt toast makes for a diverting newspaper story, but sometimes, these long-­honed pattern-­recognition skills, enabling us to find order in the midst of disorder, can lead us to jump to the wrong conclusions. Gamblers may believe they’ve picked up a pattern in the numbers in the lottery or on the roulette wheel, when clearly no such pattern exists. Investors may convince themselves they have developed a system to beat the market, when all they’ve really done is spot a non-­existent trend in the messy stock trajectories. Scientists may find a cluster of disease cases and conclude there is a specific environmental cause, when in fact, the cluster occurred by chance, as a result of the random distribution of such cases, and no such connection exists. These sorts of mistakes, which we will explore more deeply in Chapters 2, 3 and 4, are a direct consequence of our inability to reason in the face of randomness and uncertainty. 

			Certainly uncertain

			When it comes to talking about uncertainty, it’s important to be clear early on that prediction isn’t just about fathoming the future. There are things in the present about which we are uncertain. Indeed, there are a multitude of phenomena in the past for which we don’t have the full picture. When the Irish archbishop James Usher offered up the spuriously precise and spectacularly wrong date of 22 October 4004 BCE for the day of earth’s creation, he was making an incorrect prediction about something which had already happened. Economists are only too aware of this problem. By the time they’ve gathered the data on the metrics that tell us we’re about to enter a recession, we’re usually already there. To get an accurate picture of what’s happening now, economists gather data from the more distant past in order to make ‘nowcasts’4 about what has happened in the recent past and what is happening in the present, for which we don’t yet have data. Using similar methods, health researchers feed social-­media data into nowcasting models to detect flu epidemics,5 which haven’t yet been picked up by health officials.

			So there are actually, roughly speaking, two types of prediction which deal with the two types of uncertainty we come across daily: aleatoric (from the Latin aleator meaning dice player) and epistemic (from the Ancient Greek episteme meaning knowledge or science). To illustrate the difference, imagine I have a fair die in my hand. I ask you what the probability is of it coming up as a six when I roll it? No doubt, you will quickly tell me it’s one in six. Ignoring the potential for the die to be biased, one in six is correct and reflects your aleatoric uncertainty: uncertainty in the face of an event involving outcomes that can differ each time the experiment is performed. Now I ask you to turn around while I roll the die and cover it with my hand before you turn back. After rolling, when I ask you what is the probability that the die under my hand has come up as a six, how do you answer? Grudgingly, you will probably still tell me it’s one in six. And you would be right again. This time, though, your answer reflects the epistemic uncertainty that occurs when we are asked to reason about a phenomenon already in existence or a situation which has previously played out, but of which we lack perfect knowledge. 

			Different fields of enquiry have their own slightly nuanced variations on the definitions of these two terms – epistemic and aleatoric – but for our purposes, these characterisations will suffice. For us, playing the lottery is a game of aleatoric uncertainty, as the random event of the draw has yet to play out. Buying a scratch card, however, is very much an exercise in epistemic uncertainty – gambling on the predetermined, but as yet unknown pictures that lie beneath the scratch-­off panel.

			For as long as we’ve been dealing with the aleatoric uncertainty inherent in forecasting the future, we’ve been demanding answers to epistemic questions about the nature of reality. The ancient Egyptians believed the earth was a flat disc.6 Many of the ancient Greeks agreed. So, in one form or another, did the ancient Hindus, Buddhists, Mesopotamians, Chinese and most of the other ancient civilisations that had even thought to ask the question.

			It was well into the Middle Ages before the spherical view of the world became the predominant theory. When Columbus set sail for Asia in 1492 (a journey which would eventually land him in America – so much for that prediction), some people still believed he might sail right off the edge of the earth. It wasn’t until the Portuguese explorer Magellan completed his first circumnavigation of the earth thirty years later that the issue was definitively put to bed. Suggesting falsifiable hypotheses about the nature of our existence, like the earliest proposals by Pythagoras that the world was not flat, is the basis of the scientific method. It is the only reason we know anything about anything. Scientific theories are nothing more than epistemic predictions about the nature of reality that haven’t been proved wrong.

			The two types of uncertainty are not mutually exclusive. Many events in which randomness plays a key role will have elements of both, as we will discover in Chapters 2, 3 and 4. For example, in 2011, when Barack Obama gave the go-­ahead for a team of Navy SEALs to attack the compound in Abbottabad in which he believed Osama Bin Laden was hiding, he was not sure of the mission’s success. In an interview after the event, Obama candidly acknowledged the two separate sources of uncertainty with which he was faced. With the spectre of previous botched military interventions (including the ‘Black Hawk Down’ and the Iranian hostage-­rescue incidents) weighing heavily on his mind, Obama said of the aleatoric uncertainty involved: ‘There are a lot of things that could go wrong . . . There are huge risks that these guys are taking . . . These are tough complicated operations.’ Separately, Obama acknowledged that the evidence he had been presented with to demonstrate that it truly was Bin Laden himself hiding out in the Abbottabad complex was far from conclusive. ‘We could not say definitively that Bin Laden was there. Had he not been there, then there would have been significant consequences.’ He characterised his perception of the likelihood of Bin Laden’s residence within the complex – his epistemic uncertainty about an unknown fact – as ‘a 55/45 situation’.

			Linear solutions to nonlinear problems

			So our brains are capable of making overgeneralisations and oversimplifications when asked to deal with probabilities, but it’s worth remembering that we take other potentially injurious shortcuts, even when reasoning about scenarios in which uncertainty is seemingly absent. One of the most important cognitive economisations, whose ubiquity I expose in Chapter 6, is linearity bias – the propensity to believe that things will stay constant or continue to change at a consistent rate. Putting a fixed amount of our pay packets under the mattress each month means our savings increase linearly. If you get paid an hourly rate, then your pay packet increases linearly with the hours you work. If you work a little more one week, a fixed increase in the time you work should correspond to a fixed increase in your pre-­tax pay. For linear processes, a fixed change in the input should correspond to a fixed change in the corresponding output. But many of the processes in our world are not linear. Nonlinearity, which we will discover in the later chapters of this book, is the second confounding factor (alongside probability) that foils our naïve attempts at prediction.

			Our relative underacquaintance with nonlinear processes means their influence can surprise us. In Chapter 6, we’ll meet the reciprocal relationship between fuel consumption and fuel efficiency that can fool us into making bad environmental decisions. While in Chapter 7, we’ll see how the exponential growth of infected people at the start of an epidemic can catch us off guard, seemingly moving from manageably and reassuringly slow to alarmingly and unexpectedly fast. Even the quadratic relationship between the diameter of a pizza and its area can leave us out of pocket if we’re not careful.

			As a case in point, sometimes when I’m driving along the motorway on the long journey home from work, the idea of increasing the speed I’m driving at to get home sooner and to spend more time with my family is appealing. But every time I’m tempted, I remember that a fixed increase in the speed I’m travelling at doesn’t give me a fixed increase in the time I’ll save. The relationship isn’t linear. Going over the speed limit on the motorway really isn’t worth the risk of being caught. Changing speed from 50 to 70 mph saves you four and a half minutes over a 10-­mile journey. However, stepping up another 20 mph, to 90 mph, saves you less than two minutes more over the same journey. With this simple nonlinear relationship, there are diminishing time returns the faster you travel. By considering everyday examples like these, I will highlight the simple cognitive shortfalls we are subject to and arm you with the ability to recognise them in and for yourself.

			 

			Sometimes, our overfamiliarity with some experiences can cross-­react with our lack of exposure to others – particularly those for which complex dynamical behaviour and uncertainty are inherent – to leave us feeling powerless when we come face to face with an unusual scenario. The phenomenon of normalcy bias results from just such a combination of our familiarity with linear relationships and our unfamiliarity with extreme events. We assume that things will continue linearly – just the way they are now. It causes us to minimise, question or disregard warnings of imminent threats, because they are so far beyond the realm of our experience as to make them unbelievable. 

			The loss of life on the Titanic is often proffered as a prime example of people exhibiting normalcy bias. In the hours after the ship hit the fated iceberg, not all the Titanic’s passengers treated the collision with the due reverence it deserved. Many had been led to believe that the ship was unsinkable. Even after receiving reports of the sinking, Philip Franklin, the vice president of the White Star Line (the shipping company that operated the Titanic), told the relatives and friends of passengers, as well as the assembled press in New York, ‘There is no danger that Titanic will sink. The boat is unsinkable, and nothing but inconvenience will be suffered by the passengers.’

			Many of the passengers tragically believed too strongly in the ‘unsinkable’ rhetoric, preferring the safety and relative comfort of the ship they had sailed on for days to the prospect of launching out into the unknown dark and freezing waters of the Atlantic in the middle of the night. Many of the early lifeboats that launched were not filled to capacity – not because they launched too quickly, but because people were hesitant to come forwards when called. Even those who did occupy the lifeboats when they were lowered down from the deck of the ship recall being sceptical as to whether this ‘precaution’ was really worthwhile. People just couldn’t believe that their deeply held expectations of the next few days – sailing safely across the Atlantic to New York on a ship which Captain John Edwards claimed ‘Even God himself couldn’t sink’ – could be jeopardised in this way. Many passengers took too long to give up on that comfortable version of their future, even in the face of the stark warnings they were given. 

			As it transpired, there were not enough lifeboats for all those on board the Titanic in any case: a White Star Line decision borne out of a misplaced confidence that the ship would not sink and an aesthetic desire to maximise the deck space available for the passengers to enjoy. This complacency, combined with the underfilling of the early lifeboats meant, tragically, that many lives were lost that night to the cold, cruel Atlantic Ocean – lives which might otherwise have been saved if it weren’t for normalcy bias. We will discover more of the pernicious impacts of normalcy bias in Chapter 9.

			 

			The nonlinear phenomena described thus far – reciprocal, exponential and quadratic relationships – are, as we will see in later chapters, among the easier concepts to get our heads around. Yet we persistently make mistakes with them. How then should we expect to make predictions about the behaviour of complex systems that are riddled with feedback loops, discontinuities, oscillations and other more complicated nonlinear behaviour, and which depend on many interdependent variables? Situations can run out of control beyond our expected horizons extremely quickly in these scenarios. 

			Maths offers the potential to act as a guide through this nonlinear world. Having the cold, hard logic of mathematics at our sides can help us to reason past the shortcuts our brains would intuitively like us to take. But even mathematics can only take us so far in the face of an inherently complex world. Even in systems for which we think we have eliminated uncertainty, there can still be inherent problems that mean we can’t always say what will happen with perfect accuracy or arbitrarily far off into the future. Despite the undoubted successes of mathematical clairvoyance – predicting everything from the location of missing planets7 to the existence of radio waves8 – we often struggle to understand and predict seemingly simple phenomena: the pitter-­patter of a dripping tap9 or the fluctuations of animal populations.10 If you’ve ever played Poohsticks, you’ll know that roughly the same-­sized sticks dropped in roughly the same place at roughly the same time can take extremely different paths, even over the short distance from one side of the bridge to the other. This is a caricature of chaos.

			As I will highlight in the final chapter, chaos can stymie our attempts to make vital forecasts about what, in theory, should be predictable systems: the populations of endangered animal species, the trajectories of epidemic spread, the behaviour of crowds and, of course, the weather. Unpredictable behaviour can emerge from well-­characterised systems, even in the absence of external sources of randomness. 

			Even the much-­vaunted power of maths has its boundaries. There are fundamental restrictions which hamper our ability to foretell. Although mathematics gives us an unprecedented tool with which to project forwards, uncertainty and nonlinearity place definitive horizons on how far we can ever hope to see into the future. 

			Expecting the unexpected

			As well as suggesting ways in which we can try to predict the future, perhaps more fundamentally, this book is about identifying and understanding the barriers we come up against when trying to do so. We can hope to learn something by reviewing the many and varied ways – sometimes amusing, sometimes tragic, but always relevant – in which our simple prognostications can and do fail: our ‘gut feelings’ – divinations based on supernatural or instinctual reasoning, which, purely by chance, can occasionally be correct (even a stopped clock is right twice a day), but miss the mark most of the time because they have no scientific basis; the ‘everyday extraordinary’ events that, at an individual level, seem so rare as to be almost impossible, but at a population scale become almost inevitable; the events which are ‘inherent uncertainties’, for which we can say much about their expected frequency in the abstract, but little concrete about the occurrence of any individual event; the ‘common tragedies’ – in which the short-­term rational behaviour in the best interests of individuals can cause everyone in the group to lose out in the long term. 

			We must watch out for the ‘curveballs’ that seems to travel in a straight line, but veer away from their predicted trajectory at the crucial moment; the ‘snowball’ positive-­feedback loops that, starting innocuously, can roll out of control, gathering mass, eventually becoming an avalanche; the ‘boomerang’ negative feedbacks – those predictions that can change the phenomenon about which they forecast, leading to a different result; and, finally, the ‘fundamental limits’ imposed on us by the very nature of the world in which we live, placing restrictions on how far into the future we can expect to forecast and the accuracy with which we can ever hope to do so.

			Throughout the book I will provide insights and tips that will demonstrate how to avoid being taken in by unfounded predictions and allow us to figure out who to believe. I’ll pick apart the folklore and rules of thumb we’ve been using to make predictions for centuries, explaining the science behind those ‘red skies at night’ and debunking myths like the ‘lying-­down cows’. I’ll give you some of the tools to make your own predictions and help you learn when not to trust your basic intuition. We’ll delve deep into the fabric of our reality, as we travel the path of reason that leads through the cloud of probability, and we’ll shine a light on the situations in which something more than a verbal, linear argument is needed. 

			My fundamental task is to alert you to the many and varied ways in which predictions can go wrong: the ways in which your intuition can be fooled or your better judgment clouded by a seemingly convincing argument. More than just illustrating other people’s mistakes, though, I will try to empower you to make future-­facing decisions of your own by taking the simple tips and tools I provide, and using them in real-­world scenarios.

			There is no silver bullet for making accurate predictions for any and all scenarios – no telescope which allows us to see unencumbered into the far reaches of the future. Sometimes things happen which are genuinely impossible to predict. On other occasions, our actions today have far-­reaching and unintended consequences for tomorrow. No mathematical formula or stack of data, no matter how well processed, will be able to sound a warning alarm with perfect accuracy.

			However, there are plenty of scenarios in which we can make credible predictions about the future, but in which we fail to do so because we are either unaware of the instruments of forecasting or perceive that we lack the authority to wield them. This is what this book is all about – learning lessons from unsuccessful prognostications in the past and recasting these mistakes as an arsenal with which to make more reliable predictions about the future. By the end of the final chapter, you will be able to see more clearly into the mist of the seemingly uncertain events that lie in wait, as you begin to expect the unexpected.

		

	
		
			1

			Gut Feelings

			It is unseasonably warm for October when I step off the dark, busy street in central London and into the small, brightly lit shop. Spiritualism specialises in a wide range of miraculous charms, including healing crystals, Ayurvedic tinctures and supernatural stones – enough to fill a quarry. You might be wondering what on earth I, a scientist and sceptic, am doing here? Safe to say, I’m not here to buy an amulet or a dream catcher. The magic rocks and other mystic debris that litter the shop seem unduly expensive, but where Spiritualism really makes its money (and what I’m interested in) is through delivering psychic readings – deciphering what the future holds in store for people or putting them in contact with ‘the other side’. And when better to make contact, I reason, than the week before Halloween when, I am reliably informed, ‘the veil between our world and the world of the spirit grows thin’. No doubt, they would have been able to forecast me walking in off the street for a reading, but just in case, I rang ahead the week before and made myself an appointment with Paula, one of the resident clairvoyants.

			As I wait for Paula to materialise from her spiritual sanctuary (the basement), I shuffle nervously among the cramped shelves, stopping in front of each display in turn, half-­reading the almost comically specific inscriptions. ‘Bloodstone – a stone to overcome influences such as electromagnetic stress’. ‘Bronzite – known to protect against curses.’ ‘Amethyst – guards against psychic attack.’ If things go wrong downstairs, I may need this one.

			 

			Trying to foretell the future helps us to feel in control of its inherent uncertainties, to manage our aspirations and to make important decisions. To predict, even in the absence of evidence, is a natural human desire – a gut instinct. We’ve been using a variety of bizarre and unscientific methods to do this for millennia – none of them seemingly any more reliable than the others. Typically, our ancestors viewed their various methods of fortune-­telling as a way of interpreting the will of their god or gods. It’s no coincidence that ‘divine’, the verb (meaning to gain supernatural insight) and ‘divine’, the adjective (meaning associated with God or godlike) are near homonyms in many languages.

			From as early as the tenth century BCE, the ancient Chinese used a divination manual, the I Ching or Book of Changes, to help them ascertain ‘divine truth’. The practitioner would repeatedly cast yarrow stalks (or nowadays, typically coins) to generate a random series of six ones or zeros, which could then be converted into a pattern of broken (yin) or full (yang) lines known as a hexagram. The two equally likely choices for each of the six lines meant there were 26 – or sixty-­four – equally likely hexagrams forming a binary code, as illustrated in Figure 1-1. Each hexagram represented a corresponding section in the text which could be interpreted by a skilled reader to make predictions or suggest future actions.

			 

			[image: ]

			Figure 1-1: The sixty-­four hexagrams of the I Ching. From top to bottom, each of the six positions can be filled with either a full or a broken line. These two options in each of the six positions gives sixty-­four (26) equally likely possibilities.

			 

			The use of objects to generate a random number or pattern, which is then interpreted by a well-­versed ‘seer’, was a common theme among many early forms of divination. The practices are grouped under the umbrella term cleromancy – a Latinised combination of the Greek kleros, meaning lots (as in casting lots) and the suffix mancy, meaning divination. Cleromantic methods are among the oldest forms of divination and have arisen independently in many different cultures. In a similar vein to the method of consulting the I Ching, the Yoruba of West Africa practise Ifá divination. The Babalawos – priests of the Ifá oracle – cast kola nuts to make a series of eight broken or unbroken lines in a tray, which is traditionally filled with specially sanctified termite dust. The binary system of eight lines forms a code which indicates one of 28, or equivalently 256, tonal poems which can provide guidance about the future. 

			The casting of lots, be it rolling dice, flipping coins or drawing straws, is also part of the Judeo–Christian tradition. Perhaps most famously, after disobeying God’s instructions and running away, Jonah (himself a prophet, whose self-­defeating prophecies we will hear about in Chapter 8) finds himself on board a ship as a storm gathers in the ocean around it. Keen to find out whose god is responsible for the gale, the sailors on board cast lots and, so the story goes, ‘the lot fell on Jonah’. This act of divine providence leads to him being thrown overboard and then swallowed by a big fish (or a whale, depending on who’s telling the story).

			 

			Another way of introducing the randomness required to produce the ‘unknowable-­providence-­of-­the-­divine’ factor is the generation of unpredictable patterns. Tasseography (interpreting tea leaves) is a classic method of fortune-­telling in which an unfiltered cup of tea is drunk down to the dregs. The tea leaves which settle on the sides and bottom of the cup form a pattern that, with the help of a vivid imagination, can be interpreted by the reader. Generic symbols such as arrows, moons and wheels have a variety of ambiguous meanings (change, news, success, etc.) in the tasseographer’s interpretation manual, allowing the reader to tailor their predictions to what they perceive the drinker might want to hear. Older versions of a similar practice involved interpreting splatters and puddles produced by molten wax (carromancy/ceromancy) or lead (molybdomancy). 

			An altogether more gruesome way of finding an unpredictable pattern to interpret was popular among the ancient people of Greece, Italy and Mesopotamia, going back to at least the third millennium BCE. Haruspicy or extispicy involves examining and interpreting the entrails, especially the livers, of sacrificed animals – generating a literal gut feeling. Perhaps the most infamous example of advice based on haruspicy was given by the soothsayer Spurrina to Roman emperor Julius Caesar in 44 BCE. After finding that a bull that Caesar had sacrificed allegedly had no heart, Spurrina gave the emperor the deliberately vague warning that ‘his life would be in danger for the next thirty days’. Had the prediction not come true, Spurrina could have pointed to the improved care that Caesar took over his safety to absolve himself of the bad prediction. As it happened, on the thirtieth day after the prediction was made, on the Ides (fifteenth) of March, Caesar was murdered by a group of his own senators. The high-­profile nature of the success explains the commemoration of this solitary prediction in a Shakespeare play, while all Spurrina’s other, perhaps less successful, predictions have been mysteriously lost to history. In Chapter 3, we will revisit in more detail this phenomenon of reporting bias – by which only successful predictions are remarkable enough to be immortalised and survive the test of time, while incorrect efforts fade into obscurity, giving an overinflated impression of a forecaster’s accuracy.

			 

			Another form of cleromancy, popular among many ancient human traditions as a method of discerning the will of the gods, was astragalomancy or dice divination. The original dice used were not the regular, number-­scored cubes we use in games of chance today, but unadulterated animal bones – specifically, the cuboid-­like ankle bones, or astragali, of sheep, pigs, goats and deer. The precise rituals and games in which the dice were employed varied by tradition. As particular rolls became imbued with meaning, the faces of the dice eventually came to be marked with representative symbols. When used in divination, the associated marks thrown up by the cast dice could be interpreted by the diviner to answer their questions. These sacred games were the precursors of modern games of chance and, as people began to place wagers on the outcomes of the games, what we now consider gambling developed and merged with these spiritual practices.

			The uneven outcomes of the astragali dice led to their being whittled into cubic shapes to form the first objects that we would recognise as the modern-­day dice used in board games and on craps tables throughout the world. The study of the outcomes of games of chance involving dice led to the foundations of modern probability theory, which, as we will see in later chapters, is fundamental to modern methods of predicting the future.

			While the uses of dice for divination predate their use as random number generators for games and gambling, the opposite progression holds true of playing cards. Playing cards probably had their origins in the ninth-­century Tang dynasty in China. It wasn’t until they spread westwards to Europe in the fourteenth century that cartomancy – fortune-­telling using a deck of cards – began to gain popularity. Although now one of the more widely employed tools for divination, tarot cards only gained their occult connotations and thus became popular for divination during the eighteenth century. The traditional Italian suit of swords (English clubs) was rebranded as wands to provide a mystical air. Coins (English diamonds) were recast as magic-­evoking pentacles. An extra twenty-­two character cards, including ‘the Magician’ and ‘the Emperor’, were introduced, presumably to make remembering the supposed meanings of the cards a little bit easier. Tarot cards are shuffled to randomise the deck and the reader typically allows the sitter to choose a certain number of them, which can then be interpreted by the cartomancer to give a personalised message.

			The illusion of randomness

			The single theme that runs across so many of these early forms of divination, from acultomancy (interpreting the unpredictable patterns needles make when dropped in flour) to zoomancy (interpreting seemingly erratic animal behaviour) is that of randomness. Cards were shuffled and picked at random, dice were cast to generate random outcomes or coins flipped to dictate random pieces of scripture. But why is it that mathematical randomisation or natural randomness played such an important role in fortune-­telling – and still does, even to this day? 

			Here’s a game for you to play. It comes from the mathematician’s stable of mind-­reading tricks. This modern-­day prediction starts out like one of those commonplace ‘think-­of-­a-­number’ gimmicks, a favourite trope of mathemagicians. You’re going to need to keep a running total and to complete the task as quickly as possible, so if you need to get the calculator on your phone out to do it, that’s fine. Ready? Then here we go.

			Think of a number between one and ten. Triple this number. Add twelve to this. Divide the total by three. Finally subtract the number you first thought of. Now you’ll have a final number in your head. Remember this number. We’re going to convert it into a letter according to its place in the alphabet using a simple numerical code as follows:

			 

			[image: ]

			 

			 

			Take the letter that corresponds to the number you ended up with from the first part of the trick and think of a country – any country you like – beginning with that letter. Now take the second letter of the country you thought of and think of an animal that begins with this letter. If everything has gone right, then I’ll predict that the colour of the animal you thought of is grey. I’d even go so far as to predict that it’s a grey elephant from Denmark! 

			Was I right? If not, then either you’re one of the small minority of people who think outside this particular box, or you got the maths wrong. If you did think of the Danish elephant, then you might be wondering how I divined such a specific answer from your definitively random and uncontrollable input. And here’s the rub. Of course, I wasn’t able to genuinely manipulate your mind to make you choose a specific number to start with. That really was up to you. But it turns out I could manipulate this random input to turn it into anything I wanted to. The maths part is pretty routine. If you weren’t so busy trying to quickly work out the sums, you would have seen that, by asking you to treble your number, add twelve and then divide by three again, all I was really getting you to do, in a roundabout way, was to add four to your original number. Once I ask you to then subtract the number you first thought of from the running total, you should be left with just the four that I circuitously asked you to add. No matter what number they start with, everyone should end up with four.

			Once I’ve got you to the number four and hence the letter D, the rest of the trick relies on exploiting common biases. Most English-­speaking people, when asked to think of a country beginning with D, will go with Denmark, especially under time pressure. Even with time to think, you might struggle to think of another country. If you came up with Djibouti or the Democratic Republic of Congo, then fair play to you. From the E in Denmark the next common bias will suggest elephant to most people. Again, eels and eagles are possibilities, but much less common.

			Exploiting these common biases distances the trick from the maths and draws participants’ suspicions away from the possibility that they have been duped by some numerical sleight of hand. Even though most of us don’t believe in it, this makes the alternative possibility of mind-­reading seem more plausible. The key to the wow factor in the trick lies in the illusion of choice presented by the ten possibilities for the initial number and the full twenty-­six-­letter alphabet code. At the end of the mathematics, however, although the participant is not aware, the agency of their choice has vanished like the apparition it was always planned to be. Once the randomness is gone, I can then exploit your cognitive shortcuts to give you a prediction which makes it appear that I have genuinely read your mind.

			Randomness also lies at the heart of many ancient and modern clairvoyant practices, its disorienting effects exploited or neutralised using a variety of techniques. How better to demonstrate the capricious will of an all-­knowing deity than by using a divination mechanism with an apparently unknowable outcome? Control of the prediction is seemingly passed out of the hands of the seer in a classic ‘nothing-­up-­my-­sleeves’ magician’s trick. The haruspex or the cleromancer, the Babalawo or the tarot reader, seem to cede all control to whatever randomising ‘force’ is guiding the objects of divination. 

			In reality, the randomness in the conjuring trick is harnessed by the showmanship that typically accompanies the predictive act. The sleight of hand comes in the interpretation of the signs, when the audience thinks the trick is over – after the die is cast. The randomness serves to allow the interpreter a blank page on which to impose the narrative that best convinces the prediction-­seeker that the diviner’s powers are genuine. It provides the distraction that allows the seeker to be fooled into thinking the message has been delivered and that the trick is over, when really the magic of painting a story on the randomised canvas is just about to begin.

			There is some significant skill involved in this narrative-­composition step – exploiting our cognitive biases to selectively highlight or downplay certain of the unpredictable signs that are thrown up in the randomisation process. Without this story-­weaving expertise, soothsayers, mystics and mediums would surely not have persisted for so long and been afforded such important positions in many ancient societies.

			Something for everybody

			Evidence of the popularity of soothsayers dates back many thousands of years to the ancient peoples of Egypt, China, Chaldea and Assyria. However, with the ushering in of the Age of Enlightenment in eighteenth-­century Europe, the fortune-­teller’s popularity waned and many of their ceremonies fell by the wayside, victims of the heightened suspicion with which these non-­scientific practices were increasingly being viewed. This scepticism spread around the world, as the Europeans extended their colonial reach. 

			Today, many of us deride these shamans and their prediction practices as unreliable nonsense. But the amorphous desire to believe in extrasensory ability – some hazy awareness or reception of information perceived through means other than the usual senses – still finds form in the willing vessels of many modern-­day ‘believers’. A 2005 survey by the US polling company Gallup found that over a quarter of all Americans believed in clairvoyance, while over three-quarters believed in at least one of ten paranormal phenomena, ranging from telepathy to astrology11. So why, even in the face of modern scientific consensus to the contrary, do many still believe in the power of horoscopes, premonitions and ‘psychics’?

			Attempting to answer this question is exactly what draws me to Spiritualism to have my fortune told by Paula. I am here to learn the tricks of the trade and to understand the everyday psychological spells that are cast on the willing victims of psychic charlatans. If Paula ever had me under one of these spells, however, it is almost immediately broken as she leads me downstairs to her consultation room. Instead of a dark, mood-­lit parlour filled with comfy recliners, crystal balls and soft, jangly music playing in the background, I am squeezed into a room not much larger than your average toilet cubicle. The lights are fierce and stark, the walls are bare and on the table between two upright chairs sits what looks like a pack of battered and frayed playing cards. I remember now that Paula is a tarot reader and these must be the tools of her trade. 

			We sit down and Paula asks me, ‘What would you like me to look at for you?’ I make up something vaguely convincing about discovering things that are buried, perhaps subconsciously, in my past and that might be restricting my outlook on the future. Paula hands the deck of tarot cards over to me and asks me to shuffle. She spends a few seconds spreading the cards out in a long line and asks me to select five at random. This is when I make my first mistake. 

			Since I have already randomised the deck by shuffling it, I figure it doesn’t matter where I choose the cards from. I pick the first five cards from the right-­hand end of the splayed deck and slide them face down over the table. Paula raises her eyebrows. My selection does not look very random to her. I remind myself that, just like the 10,000 people in the UK each week who buy the lottery numbers 1, 2, 3, 4, 5, 6 – correctly reasoning (as we will come to conclude in Chapter 3) that this combination is just as likely to come up as any other six numbers, but being forced to share the jackpot 10,000 ways if it ever does – being a mathematical smartarse is not in my best interests here. I make a note to myself to pick more ‘randomly’ next time.

			As Paula turns over the cards and begins to tell me about ‘the threads’ she has ‘gathered from the gloom of the past’, it soon becomes apparent that she is conducting what is known as a cold reading on me. She doesn’t have any background information, so she is relying on extracting information from me to build her predictions. Looking at the cards she has turned over, she begins by throwing me some compliments, telling me I am very ‘intuitive’ and very ‘empathic’, that I ‘read people well’. These general platitudes, known as Barnum statements12 (named for American businessman, showman and renowned psychological manipulator Phineas Taylor Barnum), constitute a common opening gambit for psychics and are clearly a safe place for Paula to start to learn more about me. Barnum, whose shows were filled with often elaborate hoaxes, is said to have claimed of his circus ‘we have something for everybody’. His sentiment nicely sums up the idea of a Barnum statement – a general personality characterisation which could apply to almost anyone. Consider, for example, how well the following assessment captures your personality:

			You have a great need for other people to like and admire you. You have a tendency to be critical of yourself. You have a great deal of unused capacity which you have not turned to your advantage. While you have some personality weaknesses, you are generally able to compensate for them. Disciplined and self-­controlled outside, you tend to be worrisome and insecure inside. At times, you have serious doubts as to whether you have made the right decision or done the right thing. You prefer a certain amount of change and variety, and become dissatisfied when hemmed in by restrictions and limitations. You pride yourself as an independent thinker and do not accept others’ statements without satisfactory proof. You have found it unwise to be too frank in revealing yourself to others. 

			It sounds pretty accurate, right? In fact, these are just a bunch of Barnum statements strung together and designed to elicit the Forer effect,13 a prevalent psychological trait in which the recipient of a general and vague personality assessment interprets it as if it were extremely personal and unique. The effect is named after psychologist Bertram Forer who, after administering a personality test to each of his thirty-­nine students, gave them what he said was an individualised personality description based on their results. When asked to rate the accuracy of the description on a scale from zero to five, the students gave an average score of 4.3, indicating that they believed the depictions Forer had come up with matched their personalities extremely well. Only later did Forer reveal that he had given each student exactly the same characterisation, comprising many of the above statements, which he had taken directly from an astrology book. 

			Barnum statements and the Forer effect have found a new home in online personality quizzes, which tend to ask you several seemingly unrelated questions and then reveal which Harry Potter character you most resemble or which Disney princess you take after. When I took the Harry Potter quiz on Buzzfeed, I was told I was Hogwarts’ headmaster Albus Dumbledore: ‘You’re wise, quirky and very trusting. You’re loved and respected by everyone, but sometimes you put too much pressure on yourself to make everything right’ – a classic set of Barnum statements, which I was happy to accept. The comments beneath the final screen of the quiz – including ‘Wow, this is accurate’ and ‘This describes me perfectly!’ – show the power of the Forer effect.

			Another of the statements Forer picked out for his students was the following:

			At times you are extroverted, affable, sociable, while at other times you are introverted, wary, reserved.

			As well as being a vague Barnum statement, this description is also an example of what is known as the rainbow ruse. By giving statements which comprise two or more opposing aspects of a given emotion or experience, at least one of which almost everyone will have encountered at different times in their lives, the rainbow ruse is a comprehensive catch-­all. The statements are designed to cover the whole spectrum of an emotion or character trait from positive to negative, just as the rainbow separates white light into the full spectrum of colours from red to violet. Confirmation bias does the rest of the psychic’s work for them, as our brains choose the aspect or aspects of the statements which best apply to us. 

			When trying to diagnose potential ‘emotional blockages’ for me, Paula gives a fairly crude illustration of the rainbow ruse, telling me, ‘There are times when you’re happy and you’re up here,’ holding her hand up high, ‘and other times when you’re sad and down there,’ holding her hand correspondingly lower. Who hasn’t felt both happy and sad during their lifetime? I think, but I murmur my assent nevertheless.

			Keeping the customer satisfied

			After hearing a few of these blanket statements, it dawns on me that Paula’s goal throughout this reading is not necessarily to deliver revelatory information, but rather to get me to agree with as many of her statements as possible – to convince me of her abilities, so that I might come back again, or at the very least not ask for a refund. Keeping things vague and broad is one way to achieve this. Another way is flattery. Generally, people like to hear themselves described in a positive light – that they are skilful or kind or fun to be around – and I am no exception. So when Paula tells me, ‘You’ve got lovely energy; very deep, very connected to your emotions’, I find myself nodding in agreement, even though I don’t believe in supernatural energy. Paula reads my reaction and goes further, refining her guesses: ‘I like what I’m being shown here because, yes, you have the spiritual connections, but you’ve got a very nice energy, it’s very warm, it’s very caring and nurturing of others as well.’

			Her flattering ploy relies on a subconscious bias known as the Pollyanna principle14 – the tendency of people to accept and recall positive feedback more favourably than negative. The phenomenon is named after Eleanor H. Porter’s 1913 children’s novel Pollyanna, in which the eponymous protagonist searches for something to be happy about in every situation she finds herself in. Even after Pollyanna has been hit by a car and lost the use of her legs, she decides to be happy that she had the use of them in the first place. 

			Scientists at the National Institute for Physiological Sciences in Japan have even managed to figure out neurologically why compliments make us feel good.15 Participants in their experiments were asked to fill in personality questionnaires and to introduce themselves in a short video. They were then strapped into a functional MRI scanner and given feedback on their answers. In subjects given complimentary feedback, an area of the brain known as the striatum was clearly activated on the scan. This is the same reward centre that lights up when experimental participants are given basic sustenance like food and drink or even gifts of money. That result suggests that paying someone a compliment could be considered tantamount to emotional bribery. 

			When phrased in a specific way, an appeal to vanity can also act as a subtle tool to ensure compliance from a sitter. Statements like ‘As an intelligent person you can understand what I’m talking about here’ almost demand agreement. Denying the understanding of the psychic’s point might be perceived as a tacit admission of stupidity. Even the benign ‘Does that make sense?’ that Paula reaches for after almost every statement leaves scant room for disagreement. There is little I could have misunderstood in ‘You’re open to spirit and picking up on messages’, even if I don’t believe a word of it. 

			This last statement is an example of another tactic that Paula employs. By complimenting my open-­mindedness and even suggesting I have supernatural abilities of my own – ‘Oddly enough, although this is your first time, I do need to say there are very strong spiritual connections around you’ – she bequeaths me psychic credit. If Paula can convince her sitters that they too are endowed with psychic ability, then it becomes less likely they will question the methods employed or the conclusions drawn as part of the reading. Paula delivers a confirmatory example to bolster my psychic credit bank: ‘It’s like thinking of someone and then they contact you.’ 

			Of course, this has happened to me and probably to you, too. As we will see in the next chapter, these sorts of coincidences are surprisingly likely. I have definitely answered the phone with ‘I was just thinking about you’. However, this usually happens when I’ve been thinking about organising to meet up with a friend and we both realised we needed to get in touch with each other to sort out the details; or if I haven’t spoken to someone for a while and we’ve both felt the absence of each other’s company. Whoever calls first, the other will experience a pleasant feeling associated with the mild coincidence. The more people you stay in touch with and the more calls you make or texts you send, the more likely it is to occur. Indeed, it’s one of the most commonly cited coincidences, which is why it is such a good candidate for Paula to choose in order to suggest I have extrasensory perception.

			Magical thinking

			In the trade, the experience of seemingly meaningful coincidences with no apparent causal connection is referred to as synchronicity. Psychologist Carl Jung first introduced the concept16 in the 1920s and used it to argue that the causal effect was, in fact, paranormal activity. This is an example of so-­called magical thinking –­ when the causal relationship between two linked events is not immediately apparent, our brains can be quick to infer unjustified meaning, as we’ll see in more detail in the next chapter. In ‘believers’, the mistaken attribution of significance to these chance events can lead to the development of superstitions.

			Many sportspeople and fans will be familiar with magical thinking in the form of pre-­match rituals. Former Chelsea captain John Terry gradually acquired pre-­match superstitions as his career progressed, including playing the same CD in his car on the way to the ground and using the same urinal prior to kick-­off. Frequently, after a victory, Terry would remember something he did differently in the lead-­up to the match and ascribe a causal effect of the action to the positive result. By the time his career with Chelsea ended, he was completing up to fifty routines before a match – so many that he struggled to remember them all. 

			Terry recalls losing his ‘lucky’ shin pads after defeat in a Champions League game at Barcelona’s Camp Nou in 2004 and demanding the Chelsea staff search all over the 100,000-­seater stadium. ‘Those shin pads had got me to where I was in the game – and I’d lost them,’ he later recalled. He believed that wearing those specific items had some positive influence on the way he and the team performed and that without them his luck would run out. ‘I’ve had those shin pads for so long and now this is it, all over,’ he remembers thinking. The shin pads were never found, so Terry was forced to borrow a spare pair from his teammate Frank Lampard. The first game with the new shin pads resulted in a resounding victory, casting doubt on the effectiveness and necessity of Terry’s superstitious routines. Nevertheless, the borrowed shin pads took on a new, mystical significance as a result of the win, and from then on became Terry’s lucky pair.

			 

			In the mid-­1980s, Koichi Ono, a behavioural psychologist at the Komazawa University in Tokyo, became fascinated by how these sorts of human superstitious behaviours were formed. He carefully designed an experiment17 which would demonstrate humans ascribing effects to actions they had taken without any plausible evidence of a causal link – the very definition of superstitious behaviour. Individual student participants were left alone in a room which contained a table, on top of which were three levers, and a counter on the wall designed to record the points ‘scored’ by participants. The only objective the students were given was to score as many points as possible. To let them know they had successfully scored a point, a light would flash on and a buzzer would sound. The delivery of a point in close proximity to an action they had just taken caused many of the students to ascribe meaning to the action and to repeat it in order to score more points. Unbeknown to the students, though, their actions had no influence on when the points were delivered. Some students developed consistent superstitious behaviours, even though their actions did not always bring about the reward of a point. Others developed more flexible lever-­pulling routines which changed and adapted in response to the delivery of points. One student adopted some extremely elaborate behaviours. After the delivery of one point while her right hand was on the casing of the lever, she decided to jump on to the desk touching the counter, the light or the wall with the same hand in an attempt to secure more points. After ten minutes, she jumped down from the desk, but just as she did so, another point was delivered, so she switched her behaviour to jumping. One point was delivered as she jumped and hit the ceiling with her slipper, so she continued this behaviour until, after about twenty-­five minutes, she gave up, exhausted. Just as John Terry found with his new shin pads, a new superstition, when appropriately reinforced, can supplant previous ones.

			The development of superstitious responses is by no means unique to adults. In 1987, Gregory Wagner and Edward Morris, both researchers at the University of Kansas, conducted an experiment with three-­ to six-­year-­old children.18 Each child in turn was left alone in a room with a mechanical clown designed to dispense marbles at random times. Told that if they collected enough marbles, they could exchange them for a toy of their choosing, three-quarters of the children developed some sort of superstitious response designed to elicit the clown to dispense marbles. Some children pulled faces at him, while others touched his face or danced in front of him. One small girl even determined that the best way to procure a marble was to kiss the clown on the nose.

			The term magical thinking comes from the cognitive dissonance that often arises when we experience the finely honed craft of a good conjurer. When she saws her lovely assistant in half, the magician forces our brains to hold two contradictory views at the same time: 

			 

			1. The assistant has been severed in two and people who are thus cleaved don’t stay alive for long.

			2. The assistant’s face is smiling, and his legs are wiggling, indicating that he is very much alive.

			 

			When the brain misses the trick, one of the simplest ways it finds to resolve this uncomfortable situation, as it continues to be bamboozled by the next illusion, is to simply appeal to magic. If we can’t figure out how the trick is done, then maybe, we reason, the conjuror really does have special powers. 

			The Baader–Meinhof effect

			Psychics capitalise upon our proclivity for magical thinking in exactly the same way as magicians. By exploiting coincidences, which they rebrand as synchronicity, psychics deceive us into thinking they know things that they could have no reasonable way of knowing, creating a cognitive dissonance which they hope their audience will resolve by accrediting to them extrasensory powers. Another class of coincidences that psychics use to convince customers of their precognisance and to keep them coming back is brought about by the Baader–Meinhof effect.

			If you’ve not heard of it before, the chances are you will hear of it again soon. The effect describes those occasions when you encounter a piece of unfamiliar information – an unusual phrase, word or name – and soon after stumble upon it again, perhaps multiple times over. It seems that the Baader–Meinhof effect acquired its name on a discussion forum in 1995, after participants realised there was no universal name for the phenomenon. It’s likely that after first learning of the far-­left West German terrorist group, the coiner went on to hear about it again and again in the space of a short period of time and gave the phenomenon the memorable moniker in the hope that it would invoke the effect itself. 

			The more recent (but less redolent) name given to the effect is the frequency illusion:19 when you learn of something novel and it then appears to crop up in all manner of places with increased frequency. The more unusual and memorable the word or phrase, the stronger the effect. You ask yourself how it is possible that you’ve not come across this term once in your whole life, yet here it is three times in a week. The coincidence seems so incredibly unlikely that it can send you off in search of potentially specious logic in order to explain it.

			In truth, the word or phrase probably isn’t really appearing more frequently since you first become cognisant of it, and the first time you remember hearing it probably isn’t the first time you actually encountered it. For the frequency illusion to work, the word or phrase you perceive as new needs to be memorable enough to stick in your mind – to be unusual sounding or accompanied by an interesting context which makes it stand out. Given how many words or phrases we are exposed to each day, it’s not surprising that we frequently encounter repeated information. When repetition happens with already familiar words, it is rarely worth commenting on, if we even notice it at all. This might be considered a form of selective attention – our brains tending to filter out this ‘uninteresting’ information. However, a phenomenon known as the recency effect – an instance of the more general family of availability heuristics (which we will meet again in Chapter 9) – keeps freshly acquired observations and information at the forefront of our minds. It means we are biased towards recognising information we recently assimilated. Combined with confirmation bias – in this case your belief that you really are seeing this word more frequently and consequently making note of it – the coincidences can seem uncanny.

			I recently experienced a pertinent example of the Baader-­Meinhof effect myself. After much pestering from my kids, I sat down with them to watch the musical biopic The Greatest Showman. The movie tells the story of the life of P. T. Barnum and the fates of the performers in the Barnum & Bailey Circus he founds. Although I didn’t recall having heard of Barnum before, after watching the dramatic events of his life unfold over an hour and a half, he was at the forefront of my mind. When researching for this chapter only a week or so later, I, of course, came across Barnum statements (the general-­purpose statements we met earlier in the chapter, designed to elicit the Forer effect) and made the inevitable connection. As I was already aware of the Baader-­Meinhof effect, I saw this for what it was – an amusing coincidence, rather than a portentous omen that I should run off and join the circus.

			A few weeks later, after debating the relative merits of Leonardo DiCaprio films with a friend (I don’t believe there are many bad ones), he suggested I rewatch Gangs of New York, and there Barnum was again – a fringe character I never took in the first time I saw the film as a student. The Greatest Showman wasn’t the first time I’d met Barnum at all – just the first time he’d stuck in my mind so strongly (as the film’s main character) that I remembered it when I came across him again shortly afterwards. Similarly, although I don’t recall meeting the idea of synchronicity before, once Paula introduced me to it and suggested I look out for it, I felt sure I would encounter it again in the following days. As expected, in the course of writing this chapter, I have come across the idea independently several times.

			Gone fishing

			In order to direct our conversation away from the easy vagaries that Paula has been pushing at me so far and to move the conversation into the realm of the concrete, I decide to divulge a little bit more about myself. I tell her that I am writing a book (although I purposefully fail to mention that this sitting is part of my research for it) and that I have just published another (my first book, The Maths of Life and Death). I am careful not to give any details away about the subject matter of either and, instead, I ask Paula how she thinks they will do. She asks me to draw another randomising set of tarot cards, which I carefully do, trying to give the appearance of picking ‘more randomly’ this time. I slide them over the table and Paula consults them in silence for a moment before launching into a fishing expedition. 

			Playing the odds, she assumes that I conform to the stereotype that captures most aspiring authors: the unknown dreamer, desperately trying to convince the world of the importance of their first novel. She tacitly assumes that I’m writing fiction and makes the intentionally vague suggestion that my books will ‘immerse readers in a different world’. Of course, any author, even of non-­fiction, wants to believe they are transporting their readers out of their daily lives into another more inspiring place, so I nod noncommittally.

			‘OK’ I say, which Paula takes as encouragement that she is on the right track. She follows up by telling me that the first book will do quite well, but that the second will be a best-­seller, which of course, despite my scepticism, I am not disappointed to hear and would love to believe. When I push her for more specifics, however, the fishing trip starts to go awry. She suggests that one of the characters in my new book will be inspired by one of my children. A reasonable suggestion for a novel, but not for a popular-­science book. She goes on to suggest I might teach English literature based on the success she has predicted for my novels, and compares the books I will write to the fantasy series of vampire novels by Anne Rice, at which point I am finding it hard to nod in agreement anymore, so I try to change the subject.

			Fishing expeditions are another classic tool for the clairvoyant to gather information and to appear to deliver nuggets of seemingly unknowable information to the sitter. They usually start off with an educated guess – the bait – playing the odds by working off something that a sitter has already mentioned or some aspect of their appearance. It might be that the sitter is wearing a wedding ring or that they are in the age bracket where a parent or grandparent may have passed away. Paula, for example, weaves one of the few personal details I have divulged (that I have children) into her predictions for my books. 

			Even without personal information there are common lures that can be used to give the psychic a hit. When pretending to communicate with the dead, for example, many psychics will fish for a name by saying something like ‘Does a man with a J or a G name mean anything?’ This is simply playing the odds. For the last 150 years, J has been the most popular first initial for male children born in the United States, accounting for between 15 and 20 per cent of all given names’ initials. Combined with the less popular G, the percentage is consistently above 20 per cent. If you can think of ten male relatives in your family, then, providing their names are independent of each other (i.e. that there isn’t a proclivity for a particular name or letter in your family) the chances are nearly 90 per cent that at least one of them will have a name beginning with a J or a G, providing the psychic with a hit. For me, both my uncles Jeremy and Gerald and my brother Geoff fit the bill. 

			When you consider that some psychics work in group settings with multiple people in the room, the chances increase even further. In the UK or the US with a room of thirty people each thinking of just two different male relatives the chances of a hit are over 99.99 per cent. If the crowd is big enough, the medium might even practise a technique known as shotgunning – rapidly listing some of the more popular J or G names: ‘Is it a John, a Jack, a Jason, a James, a Joe, a Jerry? Does that make sense to anyone here?’ If they get a hit on one of these names, then the wrong answers they listed are quickly forgotten by the audience. If someone in the audience supplies a J or a G name that isn’t one of the listed ones, the psychic can still make it seem like they were homing in on the right answer, but just hadn’t had the chance to put their finger on the right name yet. Even something as common as a correct initial can convince people who want to believe. They forget to question why the loved one the psychic is allegedly communing with can only remember their own first initial and not their whole name. Obviously, they’ve been put through from the spirit world on a bad line.

			Throwing out a seemingly specific, but actually vague and generally applicable, statement and allowing the audience to fill in the gaps is key to the psychic guessing game. For example, they will often try to bolster their credibility by quantifying their predictions with an apparently specific number, perhaps by saying something like ‘I can see four people in the family’. They might start by venturing that the number corresponds to the number of siblings of the sitter. If they only had three siblings, the psychic will remind them not to forget themselves, bringing the number up to four. If it was just three children in the family, then the psychic will include both parents to make four other members of the family (excluding the sitter), and if the sitter has only one sibling, then the total family size of four will suffice. If the sitter is an only child, then the medium might even venture that the mother had a miscarriage to make up the numbers. If correct, this has the double impact of proving the psychic right and striking an emotional chord with the sitter, seeming to further bolster the psychic’s knowledge of those who have ‘passed to the other side’. Since as many as one in four pregnancies ends in miscarriage, finding only children whose mothers miscarried is not that unlikely.

			Of course, if the number four doesn’t apply directly to the sitter’s family, then the psychic can ask them to search for it in their partner’s or their parents’ families or the family of the deceased loved one they are hoping to communicate with. Psychics rely on the willingness of the people for whom they are reading to increase the odds, to find the connections for them and to forget the missteps they made in shotgunning to the answer.

			A bad trip down memory lane

			Shotgunning relies, in part, on the von Restorff effect – one of a whole family of ingrained prejudices known as memory biases. As the name suggests, these cognitive deficiencies block or alter the recall of memories – a disposition which, in a sitter, tends to benefit the psychic. In 1933, psychologist Hedwig von Restorff discovered the tendency of participants in her experiments to remember an unusual item on a list of otherwise similar objects.20 As an example of just how potent the effect is, read the following shopping list once. Then, while looking away, see how many items you can remember. 

			Bananas, oranges, pears, grapefruit, giraffes, grapes, lemons, tangerines, apples.

			Now close your eyes and reel off as many items on the list as you can. It’s unlikely that you’ll remember all the items, but I’d be willing to bet that you remembered the giraffes. Not only did the formatting make ‘giraffes’ stand out from the list, but the contextual incongruity with the other objects attracts a disproportionate amount of your attention to that single item. The distraction provided by the distinct item can serve to lower the total number of objects recalled in comparison to a list in which all the items are in the same category. For the same reason, a registered hit among a psychic’s shotgunned list of otherwise unrecognised names attracts a disproportionately large weight in memory, leaving less space for the other items.

			Perhaps the most pertinent memory bias that benefits psychics is the confirmation bias that afflicts the majority of their clients (sceptical authors excluded, to some extent) – the ones who really want to believe in their powers. These sitters tend to recall, primarily, those psychic utterances which agree with their original expectations (the accurate epistemic reconstruction of personal information, which they believe the psychic could have no way of knowing) – often ignoring the times when the psychic gets it wrong. Selective memory acts in a complementary manner for the psychic’s future-­facing aleatoric predictions. If predictions are scattergunned at a sitter fast enough – so fast that they can’t remember them all – it’s likely that only those forecasts that bear a resemblance to something that actually comes to pass will be recalled.

			This parallels the experience many of us will have had of recalling a dream only later in the day, when something happens to trigger a memory of it. This, of course, doesn’t imply that the dream was in some way prophetic. Rather, it suggests that if we hadn’t had the triggering experience, we wouldn’t have recalled the dream or memory at all. In the same way, believers remember only the few predictions that seem to come true and forget many that don’t – highlighting the hits and shrouding the misses. 

			The final icing on the memory cake for the psychic is hindsight bias – the distortion of our memories in light of the knowledge of later events. This can have the effect of making originally vague predictions seem to match subsequent events, as only the pertinent details are recalled and simultaneously remoulded to agree with what actually happened. Among the most notable dependents on hindsight bias are the disciples of Nostradamus. In his book Les Prophéties, the sixteenth-­century French seer wrote a collection of 942 vague and metaphor-­laden four-­line poems (quatrains) which supposedly predicted the future. The following lines, frequently presented by his modern-­day followers as proof of his vision, allegedly foretell the demise of the 1986 Challenger shuttle which broke up shortly after take-­off:

			 

			From the human flock nine will be sent away,

			Separated from judgment and counsel.

			Their fate will be sealed on departure.

			Kappa, Theta, Lambda the banished dead err.

			 

			In support of their claim, believers note that the company that manufactured the defective part which led to the disaster was called Thiokol – which almost looks like an amalgam of the Romanised versions (‘k’, ‘th’ and ‘l’) of the Greek letters kappa, theta and lambda from the last line of the quatrain, if you squint. The fact that seven astronauts died and not nine – quite a big discrepancy, you might have thought – is conveniently swept under the rug.

			Notably, not one of Nostradamus’ 942 ‘predictions’ has ever been used to predict a specific event before it occurred. They have only ever been invoked retroactively in a ploy referred to as postdiction or prediction after the fact. To be blunt about Nostradamus’ abilities, a forecast which can only be connected to the event it purports to predict after that event has happened is about as useful as a ­chocolate teapot.

			The vanishing negative

			There is evidence to suggest that the accuracy of the memories we are able to recall is also influenced by heightened emotion. Indeed, emotion can lead people to accept statements that they most desire to hear, even if those statements are logically inconsistent – an example of what psychologists call motivated reasoning. People who have recently lost a loved one are often in such a heightened emotional state. Many mourners, perhaps unable or unwilling to accept that their loved one has passed beyond contact, are inspired to visit a psychic or medium. The grief that accompanies the death of a close friend or relative is a painful process and it is completely understandable that sufferers will be highly motivated to find and retain information that comforts them. Of course, this does leave grieving clients, desperate to contact a recently lost loved one, significantly more suggestible to the psychic’s guessed intimations about the deceased than they might otherwise be. 

			As I sense my time in Spiritualism running out (by checking the time), I resolve to test Paula’s ability to find out about my own lost loved one – my father. (I should disclose here that my father is still very much alive, but I am interested to see whether Paula is able to figure this out or just carry on making her unsupported predictions regardless). So I ask her if there are ‘any messages for me from the other side’. Paula dampens my expectations by caveating that she is just ‘developing mediumship at the moment’. 

			‘Is there anyone in particular you want me to contact?’ she enquires.

			‘I’m interested in hearing from my dad who passed a long time ago,’ I tell her.

			‘What was your father’s name?’ she asks me. 

			‘Tim,’ I reply.

			After a protracted pause in which Paula closes her eyes and seems to be concentrating quite hard at looking relaxed, she comes back to me. 

			‘I’ve got a male,’ she informs me. ‘He wasn’t a tall man, was he?’

			‘No,’ I answer, ‘he was shorter than me and I’m not exactly huge,’ I laugh, expecting her to backtrack. 

			‘No, I didn’t think so,’ she parries, turning the original implication of her prediction on its head. She carries on, ‘I see him standing in front of me, but for one reason or another he’s feeling quite shy . . .’ Now my dad is anything but shy; he is one of the most outgoing and vivacious men I know – the life and soul of any party. I wonder how she will try to wriggle out of this one. When I fail to show any recognition of her description in my face – no telltale smile of acknowledgment, no subtle nod of the head – she quickly picks up that she has it wrong and continues ‘. . . which is strange because he’s usually so outgoing’. I can’t help but nod in agreement and admire her skill.

			These two about-­turns are examples of much-­practised psychic sleights of tongue known as ex post facto declaratives – statements which can be interpreted or reinterpreted after the fact. The first, which Paula uses to guess at my dad’s height, is an example of the vanishing negative. The technique works using a construction known as a negative tag question, in which a positive question is tagged on to a negative statement, making the questioner’s intent potentially ambiguous. It’s a common ploy many of us will use in order not to cause offence to someone whose views we are not quite sure of. For example, the tag question ‘You don’t believe in psychics, do you?’ might be answered, ‘Yes, I do’ – in which case a placating response might be, ‘Oh yes, I thought you did’. Alternatively, if the answer comes back, ‘No, of course not’, then an appropriate reply might be, ‘No, I knew you wouldn’t believe in that mumbo-­jumbo’. In the same way, the vanishing negative allows the psychic to discover important information about their sitter, while appearing to have known it all along. 

			The second reversal is an example of a punctuated rainbow ruse, giving one polarised aspect of a personality statement, then, after reading the non-­verbal response cues, quickly reversing the statement if there is no clear hit. This two-­part trick can be more effective than the basic rainbow ruse, as it allows the psychic to glean information, rather than simply scoring them a hit with the sitter. Additionally, on the occasions in which the first part of the ruse is correct, the psychic never has recourse to use the other half of the personality trait. The ‘direct hit’ seems more impressive to the sitter than a simple Barnum statement.

			Warm reading

			Paula tries again to divine some specific detail relating to my dad. This time, she attempts to predict how he died. ‘He keeps telling me that he passed due to a problem in the chest region,’ she guesses, waving her hand over her torso, from her neck down to her waist. Of course, the region of the body Paula has indicated with her gesture includes almost all the major organs – the liver, the stomach, the intestines, the pancreas and, of course, the heart and lungs. The bottom line is that, in the end, everyone stops breathing and their hearts stop beating. These are the ultimate markers of death, so a prediction of problems in the chest region will always be assented to by someone who wants to believe enough.

			Most of the tools Paula has tried out on me this evening (the rainbow ruse, the vanishing negative, fishing, shotgunning, bequeathing psychic credit, etc.) could be classed as ‘cold-­reading’ techniques, relying on reading my body language, appearance and reactions to extract information from me. But this last ruse is a catch-­all designed to give a hit in almost any circumstance, much like a Barnum statement. The use of such generic statements is known as warm reading. The techniques are supposed to portray the reader as psychically intuitive, whereas, in reality, the intimations are carefully crafted to give a hit in the vast majority of cases, irrespective of extrasensory perception. 

			Clearly, since my dad is still alive, responding truthfully to Paula’s suggestion about his cause of death presents something of a problem to me. My easiest option to clear this hurdle is simply to nod and tell her he died of a heart attack – another acknowledged hit for Paula. It shouldn’t be underestimated, especially in group-­reading situations, how often the subject of a psychic’s attention will agree (or at least not actively disagree) with their statements out of a fear of being socially awkward. 

			The last few minutes of my reading with Paula are taken up with several less successful guesses about my dad, including him having worn a flat cap and having a connection with coal mining (these last two presumably informed by the vestiges of my northern accent that she has picked up on) and some general platitudes about how ‘he is around me a lot’ and ‘that there is a lot of love coming from him’, which present no possibility of being challenged: which spirit-­seeker wouldn’t want to hear that of a lost loved one? 

			Hot reading

			Although evidently well versed in the psychic staples of cold and warm reading, it’s clear from her low rate of successful predictions this evening that Paula has not gone as far as to delve into the murky waters of hot reading. To prepare for a hot reading, a psychic actively investigates prospective sitters beforehand in order to access the information they would be expected to arrive at by supernatural means. Traditionally, this has relied on the reader looking up their victims in the phone book, pretending to be a door-­to-­door seller or a missionary in the hope of striking up a conversation, exchanging information with other local mediums and even visiting cemeteries to look up the names of deceased loved ones on gravestones.

			Before the age of the internet, hot reading usually required a lot of preparation and its practice, therefore, was typically restricted to well-­known psychics reading for large audiences and making enough money to employ someone to do the preparation for them. In some cases, renowned psychics have even been known to employ stooge audience members who mingle with the real audience in the lobby before the show. It is their job to carefully select victims to grill subtly for information, which they then relate to their on-­stage colleagues. Undercover journalists have reported that, for his TV shows, a celebrated American medium even speaks to some audience members himself before filming begins in order to extract information from them. Once the cameras are rolling, he then revisits those same people, using the information he gathered and appearing (to the TV audience at least) to give extraordinarily accurate readings. The cold readings celebrity psychics might throw in to keep the live audience members onside tend (unsurprisingly) to be less successful and typically end up on the cutting-­room floor. Predictably, given everything that is alleged to go on behind the scenes, it has been reported that this medium also makes all his audience members sign extensive release forms, preventing them from disclosing almost anything that happens during the filming.

			The advent of the internet has made hot reading significantly easier. Armed with the powerful, but easily accessible combination of the show’s location and a list of attendees’ names, Facebook and other social media platforms provide hot readers with unprecedented insights into the private lives of potential audience members. Fortunately, the internet has also made it easier for sceptical vigilantes to land hot-­reading psychics in hot water.

			Susan Gerbic and Mark Edward are one such pair of activists. In 2017, they assembled a crack squad of debunkers to expose psychic medium Thomas John. In the run-­up to one of John’s shows, their team created fake Facebook profiles for the pair under the aliases of married couple Susanna and Mark Wilson. They also populated a number of other fake profiles whose aliases would interact with the Wilsons’ profiles, reminiscing about significant life events and dropping names of made-­up relatives for John to pick up on, while leaving Gerbic and Edward completely out of the loop. The fake Facebook friends even tagged John in some of the posts detailing how excited Susanna was to be going to John’s show and her hopes to get in contact with her recently deceased (and entirely fictional) twin brother, Andy. Mark’s fake profile detailed his desire to be reunited with the spirit of his (also fictional) father who had died some years earlier from heart disease. The existence of imagined deceased relatives were the only details that the team shared with Gerbic and Edward before the show. 

			On the day of the reading, Gerbic and Edward, in character as Mr and Mrs Wilson, sat in the VIP seats in the third row of the audience in the hope that they would be called upon and subjected to John’s ‘extrasensory powers’. Three or four readings in, John began with ‘I’m getting someone’s twin’. Gerbic duly raised her hand and was invited into the spotlight. On stage, John proceeded to reel off the details about Andy’s pancreatic cancer which Gerbic acknowledged and responded to with the right degree of fake, but sincere-­looking emotion. Then John started to deliver details that the Wilsons’ fake Facebook friends had shared online, but that Gerbic and Edward were not privy to. John wanted to know why he kept being given the name Steve. Gerbic ummed and aahhed before guessing that Steve was a close friend of Andy’s (it was actually supposed to be Mark’s father’s name).

			‘Who is Buddy?’ asked John. Gerbic told John uncertainly that it was a nickname for both her brother and father (when in fact it was the name of the dog that the sceptic activists had invented for Gerbic). No doubt John was confused that Gerbic didn’t know the name of her own beloved pet, or that Mark couldn’t remember the name of the father whose spirit he had been hoping to hear from. Nevertheless, by blundering through these parts of the readings, Gerbic and Edward had demonstrated conclusively that they had no idea of the faked details – details that John had so clearly harvested directly from Facebook. By being rigorous about blinding themselves to the falsified information, there was no way, after they exposed him, that John could claim to have read it directly from their minds – a common get-­out for hot-­reading psychics – as Gerbic and Edward clearly didn’t even know the information themselves.

			Two years after the sting was completed and the evidence had been painstakingly compiled and documented, the New York Times published a detailed exposé of John’s hot reading, based on Gerbic and Edward’s operation. The story went viral, leaving John’s reputation and credibility in tatters. Despite the clear and obvious evidence to the contrary, John still claims that he is not a hot reader: ‘NO I do not Google people. NO I do not research people. NO I do not go onto people’s obituaries. I do not go onto Ancestry.com.’

			In response to his claims, ever the consummate professionals, Gerbic and her team trawled through the online webinars John has for sale on his website to unearth more evidence of his psychic fraud. In screenshots captured from one such video, John’s Google history is (unintentionally) visible and includes searches for obituaries of several individuals, as well as evidence of searches from Intelius.com. As it boasts on its website, ‘Whether you want to reunite with your college roommate or learn more about the person your daughter is dating, Intelius is your go-­to resource for finding people.’ It all makes you wonder why a genuine psychic would be doing genealogy research when they have a direct hotline to the other side. 

			Harmless fun?

			For me, going to see a psychic was a bit of fun, allowing me to experience, at close quarters, the gimmicks that have been keeping mediums, soothsayers, oracles and seers in business for thousands of years. But for many, a visit to a psychic is a desperate staging post in their downward spiralling journey of grief. For some, almost no price is too high to pay in exchange for the answers they seek. During particularly high-­profile tragedies, like murders or missing-­persons investigations, it is common for hordes of self-­styled ‘psychic detectives’ to seek out, unsolicited, those who are in these emotionally vulnerable states.

			One such high-­profile case was the disappearance, in October 1989, of eleven-­year-­old schoolboy Jacob Wetterling. Jacob was abducted by a masked man wielding a gun, while cycling home from a video-­rental store in St Joseph, Minnesota. His ten-­year-­old brother and eleven-­year-­old friend were the only witnesses. In the days that followed, the most crucial period in a missing-­persons’ case, police wasted vital time following up information from psychics. In one typically misguided diversion, less than a month after the abduction, a combined force – including the FBI, Iowa state police, local officers and sheriff’s deputies from four counties – spent two full days searching farmhouses and sheds along a 25-­mile stretch of road in Iowa, based on a tip from a New York psychic. They found nothing. While investigators were busy following this far-­flung lead, they still hadn’t interviewed all the neighbours who lived on the cul-­de-­sac where Jacob went missing. Nor had they talked to one of the prime suspects in the case, Danny Heinrich, who was already implicated in a similar abduction in a nearby town just nine months earlier. 
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