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Freshman Orientation

Some people say that a book can’t teach you how to play golf. I agree and would add that books can’t teach you how to be a doctor either, because advanced skills take practice. Yet I would never trust a surgeon who hasn’t opened an anatomy textbook, and I would certainly not step on a plane with a pilot who can’t explain the concept of lift.

Learning a sport as complex as golf can be intimidating. One problem is that instruction books can make swinging clubs at little white balls sound like neurosurgery. Always keep your right elbow tucked. Keep knees aligned, ensure left wrist is flat at takeback, and never … I mean never … lift your head before entering your follow-through. The sheer number of instructions can be overwhelming, which is why sport can only be mastered through practice. But knowing why golf is so challenging, and also so rewarding, is as important to your swing as anatomy textbooks are to avoiding costly malpractice suits.

Golf is about more than intense practice. If that were all there was to the sport, you wouldn’t play. Golf also involves psychology and the thrill of competition. It’s played outdoors, so there’s also the joy of different weather conditions and course designs. And since it takes both strength and coordination, you’re not breaking par without at least some understanding of what your body can do and how a small twist of the wrist can determine the future path of a tiny white ball.

Still, this is just a start. If the game depended only on a mix of psychology and physics, you’d stick with billiards instead.

Golf is also about self-discipline. Easy tasks are seldom rewarding, and golf is the perfect example—I still have the scorecard from my first game, and it wasn’t pretty. Twice, I took ten swings to reach the hole … and one was a par three! I lost five balls over nine holes, and though in my defense it was a rural, hilly course with lots of leaves on the fairways, my problem wasn’t the fairways. I doubt I saw a fairway all day. And this isn’t unusual for a beginner.

Golf is difficult, but that’s why we love it. It’s also old, and that age has given it a rich history and tradition. When Bobby Jones beat Walter Hagen in golf’s “Match of the Century,” our country still had no Empire State Building. When players teed off at America’s first golf club, not far from Savannah, Georgia, George Washington was still our president. And by the time Christopher Columbus discovered the New World, two continental kings had already declared golf illegal, worried that it was distracting soldiers from archery practice.

In short, golf is hard … and it’s old … and it can’t be mastered from a book alone. But you can still learn a lot more about how we play.

That’s what this book is for. It’s for those who love the sport and want to learn more. For those who recognize it for what it really is—a learning process.

And not just about a 1.2-second swing.

I love golf, and I have ever since I first swung a club. My relationship with the sport started at the University of Maryland, which has a course located just off the main campus. As a faculty member, I was able to play and take lessons there relatively cheaply, and it was a great way to learn. I visited the driving range whenever I could, and I spent many hours watching both students and professors struggle with their swings. It was empowering and frustrating at the same time, because I quickly saw that golf doesn’t discriminate. Patience is rewarded, but rank and seniority are not. No matter your age, or athletic ability, or even your disposable income, it’s easy to play badly. Playing well is also possible—it just takes practice.

I also discovered something else—no matter how hard you practice, there’s always more to learn. Even the best players aren’t perfect.

For some people, that could be discouraging, but for me, it’s the sport’s charm. Golf isn’t about mastering a set of skills, because mastery is a fool’s goal. Even golf’s greats—Rory McIlroy, Tiger Woods, Dustin Johnson, to name just a few—still make mistakes. Often. They also practice every day and hire swing coaches because they know that the sport will never be “mastered.” It’s about the journey, not the destination.

The same applies for our education, which is why school and golf go so well together. Even when I was a graduate student, I knew that the education I was receiving was just a beginning. We go to school because we want to learn, and that doesn’t stop when we graduate. We learn new things every day, and if we’re lucky, we develop a curiosity that remains a central part of our future lives.

I’m fortunate that as a cognitive neuroscientist, and also an avid golfer, I have a lot to be curious about. This book is written for players and students like me who want to keep learning about the sport we all love.

Take Harvey Penick as an example. Hopefully, you have heard of him, because he’s as inspirational a figure as you’ll find. Granted, Jack Nicklaus won eighteen majors, and Ben Hogan practically invented the modern golf swing despite being nearly paralyzed in a car wreck, but Penick did something even more remarkable—he made millions of people love the game.

I feel particularly drawn to Penick because, like me, he wasn’t an exceptional player. He was good, a lot better than I’ll ever be, but he wasn’t like Nicklaus or Hogan. He never won a tournament, and he spent almost no time on the professional tour. Instead, he was a world-class instructor, learning something new about golf every day and sharing that knowledge with whomever he could find. For over 60 years, he taught players of all ages and abilities, earning his team at the University of Texas 21 titles and his individual students wins in more than three hundred professional tournaments.

Three hundred! That’s more than Jack Nicklaus, Tiger Woods, and Ben Hogan combined … with almost a hundred to spare. Not bad for a player who never even placed in a professional competition.

Clearly, you don’t have to be as dedicated as Penick to enjoy the game, but we could all benefit from sharing his enthusiasm. Penick loved the sport, and not just playing it. He loved learning about it, talking about it, and exploring it from all angles. Hopefully, by the end of this book, you’ll see why.

I believe that sport, like any advanced skill, takes study. In this book, we’ll explore the parts of your game that don’t ordinarily get your attention, like how golf is driven by physics (it doesn’t just have to do with the arc of the swing). Have you ever wondered what’s the benefit of a three-layer ball? Or why a lofted pitch shot sticks next to the pin on your home course but rolls off the green everywhere else? Or why companies constantly advertise revolutions in shaft or clubface designs, even though golf equipment looks basically the same year after year? Some of those designs help your game, but most just take money from your bank account.

You’ll also see how economics influences both club management and course design, and how environmental factors make a smart play one day a tragic one the next. You’ll even see how the human body has limits for how far it can send a 1.68-inch-diameter ball, depending on fitness, age, and playing style.

In short, you’ll learn that the sport is as complex as any topic taught in college, with one key difference. Golf is fun. I enjoyed my psychology classes, and history, and even physics, but not nearly as much as I enjoy hitting little white balls with sticks. It can be an obsession.

Like school, Golf University is divided into semesters, starting with introductory classes and moving on to more complex topics. There’s even reading lists, though you should feel free to skip any topics that don’t interest you (just like real college). But I doubt you’ll skip much, because I only included the most interesting topics, ones that will help you improve your enjoyment of the game. Though not a how-to book in the traditional sense, I still expect Golf University to make you a better player. Why? For the same reason doctors read anatomy books. Practice isn’t everything.

Think of it as going back to school again, except now there are no tests, and you’re only attending the classes you love.

And if you’re like me, you love golf a lot.





Psychology 101: The Angel of the Odd and the Imp of the Perverse

Prerequisites: None

Sergio Garcia has always had a love/hate relationship with golfing crowds. When he won the Masters Tournament in 2017, having forced a playoff with Justin Rose despite falling behind two strokes on the final day, the love couldn’t have been stronger. Fifteen years earlier, however, things weren’t so positive.

The 2002 U.S. Open, played at Bethpage Black on Long Island, New York, included more than a little bad weather. Rain hampered much of the second day, filling the sky with dark clouds and raising scores for players with later tee times. Garcia, being one of those late starters, wasn’t immune, shooting two over par for the day. Afterward, he complained that a delay should have been called and would have, had Tiger Woods been playing. Not generally a forgiving sort, the New York fans took notice. Many made crying sounds when he approached the tee the following morning, yelling “waaaah” and erupting in annoying baby noises. Others called him names. But that was just the start.

The worst part was still ahead. Specifically, somewhere in the middle of his third round, the comments started to get personal. That’s when Garcia became struck by a case of the waggles.

Most players know of the waggles. These are the short “preswings” we take to release tension and work on our rhythm. The great Ben Hogan considered the waggle an essential part of the swing, a chance to establish a preshot routine. But for Sergio, that routine got out of hand. Before every shot he took one waggle … then two … then three or more. Often it took him close to a full minute at address before actually making contact with the ball.

As crowds complained, Garcia started falling apart. More crying noises followed, and more frustration from Garcia. Then one of the spectators remarked, quite loudly, that Garcia’s girlfriend had more majors than he did. Which was true, since Martina Hingis, Garcia’s then-girlfriend, had five Grand Slam wins under her belt—not counting doubles play. Garcia had none. For the underperforming Garcia, it wasn’t easy to hear.

Then he learned the most valuable lesson of his career: never piss off a group of angry New Yorkers, especially using a one-finger salute. Under different circumstances, the gallery might have been more sympathetic, but not this day. The more Garcia waggled, and the more he regripped his club, the worse the ridicule grew. In just a short time, he fell from serious contender to fourth place, and he wouldn’t win a tournament again for two years.

More than any other sport, golf is psychological. Not only do we need to manage distractions and emotions, we must control all the intrusive doubts in our heads. Conscious awareness and self-reflection may have helped our ancestors invent democracy and write self-help books, but they do little for directing tiny white balls into round cups.

Garcia learned this the hard way. You don’t have to.

Golf is about a lot more than the swing itself. Equipment, playing conditions, and fairway design can all make a big difference on the course. Physical skill and fitness matter too, along with environmental factors like weather and crowds, but more important than all these things is mental outlook. Without a firm control of the mental game, physical performance is meaningless.

The most important thing to recognize about golf is that misses are inevitable. Take putting, one of the most variable aspects of the sport, as an example. Studies show that even professionals miss eight-foot putts half the time. Amateurs do about twice as badly. This means that unpredictability is part of the game, no matter what we do. How we deal with that randomness, and how we let it influence our play, is another matter.

Psychology shows that there are two ways our minds are tripped up by randomness, and to introduce them, I’d like to present a man who I’m pretty sure never even played the game. His name was Edgar Allen Poe, and his imagination gave form to two characters who personify these threats to our mental game. Let’s start this psychology class by introducing these characters and explaining why they have such an impact on our lives.

The first creature is the Angel of the Odd, and it hates to be ignored. In Poe’s story, this Angel introduces itself to a man and claims to be responsible for all that is strange in the world. When the man expresses skepticism, the Angel burns down his house, breaks his arm, then ruins a relationship with a potential lover. As if that weren’t enough, the Angel then prompts the man to fall off a cliff and nearly drowns him in a river. Needless to say, it’s not the kind of creature you want to mess with, though when the man does finally admit that the Angel is real, it leaves him alone to recover.

By comparison, the Imp of the Perverse is more subtle. In Poe’s story, the Imp meets a man who has just gotten away with murder. There’s no way the man can be implicated except if he confesses, yet the Imp needles him and fills him with self-doubt. Through constant pestering, the Imp causes him to do the only thing that could ruin him—admit to the crime. Due to a simple self-destructive impulse, the Imp sends the man to jail forever.

These two creatures have everything to do with our focus on the course, so let’s take a look at something that psychologists call “paradoxical behavior” to understand why.

Imagine that the next time you’re at the tee box and ready to swing, your partner gives a recommendation—avoid a nearby bunker. That’s it. No bets, and no reason for the warning, just a simple recommendation to avoid this potential danger.

How would you respond? One possibility, of course, is that you’d take the advice and lay up far away from the hazard. But this would ignore the Imp of the Perverse, that little devil in our brain that hates to be ignored.

The problem is that brains are very bad at directing attention away from things. If you don’t believe me, try this simple experiment—don’t think of a three-legged elephant. Put any thoughts of elephants, handicapped or otherwise, out of your mind. Don’t imagine its rolling belly or probing nose, and definitely don’t think of oversize eyes peeking from under rolls of wrinkled, gray skin. If an image of a lopsided elephant accidentally pops into your head, push it out immediately.

If you’re like most people, you can’t do it, and even by the end of this sentence you’ve allowed one wayward pachyderm to crash through your consciousness. That’s because our brains rely on two competing processes. The first is conscious intent, which we are fully aware of and can change whenever we want. The second is influenced by the Imp, an unconscious monitoring process that runs in the background of our minds.

In Poe’s story, the Imp wreaks havoc by constantly reminding the murderer of his crime. This fills him with worry about being caught, and the harder he tries to avoid these intrusions, the stronger they grow. What does this have to do with golf? Nagging doubt is rife on the course too, which is why that earlier recommendation about avoiding the bunker was so dangerous. In fact, thanks to the Imp, there’s no surer way of hitting a bunker than allowing yourself to think about that very danger.

Of course, our brains struggle with warnings like this because instructions don’t run in the background of our minds. Computers may allow for commands to be held in temporary storage for later, but brains don’t work that way. Instead, those instructions stay active in our heads whether we want them there or not. Poe knew about this and gave it a name—the Imp of the Perverse. Call it a three-legged elephant if you want; it won’t go away.

The Imp shows up even in controlled laboratory settings, and we know because the psychologist David Wegner has seen it for himself. Let’s imagine you’ve just volunteered for an experiment at his lab at the University of Virginia so we can see it, too.1

Dr. Wegner’s task is quite simple, actually; your job is to putt a golf ball and have it stop on a glowing blue dot roughly seven feet away. Dr. Wegner hands you a club, then also asks you to keep a six-digit number in your head. That extra task is important, because it keeps your conscious mind from dwelling on anything else. He wants your performance to be unconscious and natural.

Let’s say you attempt the shot and land the ball an inch short of the dot. You’re happy, because it was a good shot. You’d have liked to be closer, but let’s not get greedy.

Simple, huh? Not quite, because this was not the actual task in Wegner’s experiment. He also gave some special instructions I didn’t mention, and they weren’t helpful. Before handing you the club and asking you to remember your special number, he says, “Land the ball on the glow spot, but be careful not to hit the ball past the glow spot. Don’t overshoot the glow spot.”

You’re surprised by the instructions, wondering for a moment if there’s a reason for the warning. But you do your best to push such questions from your mind as you step up to the ball.

Do you think you’d do better or worse with these special instructions? If you’re like most subjects in the experiment, you overhit the putt, and not by a little bit. In fact, the average miss when Wegner ran the experiment was over twelve inches. If this surprises you, it shouldn’t, because we’ve already introduced the Imp and shown what it can do. Nothing changed with the experiment following the instructions, except for one thing—with those extra words, the Imp was allowed to grab control of your unconscious monitoring, and all chances of leaving your putt short were gone.

The amazing thing is that the Imp doesn’t just influence our golf game. Trying to improve our mood, sleep schedule, and even memory for past events can all have negative effects when we try to avoid the opposite behavior.2

Things can even get weird. Do you want to know the best way to start a budding romance? The trick is to make that romance secret or forbidden. Parents know this already—tell a son or daughter to avoid a romantic partner, and the opposite is sure to happen. But now scientists know this too, and the evidence comes from a series of experiments concerning the game “footsie.” When people play “footsie” with a stranger under a table, then are told to keep it a secret, something unusual happens.3 We tend to report our partners as more attractive, even when we’re told to hold back any feelings. In fact, being told to contain those feelings is enough to make them thrive, and it doesn’t matter that the flirting is only part of an awkward experiment. Simply being told to hold back any feelings is enough to make them real.

The effect can even be frightening. In my favorite scientific study of all time,4 one scientist showed a bunch of homophobic men a series of gay porn videos and then attached equipment to their—ahem—putters. It turned out that those with the most homophobic beliefs had the biggest “reactions” to the films. Talk about paradoxical response!

In short, the Imp has a sense of humor, and unconsciously trying to avoid any outcome can have a huge impact.

So what can you do about it? In general, it’s best to avoid thinking about any unwanted outcome. When Sergio Garcia approached the 17th tee at the 2013 Players Championship at TPC Sawgrass, more than a decade after his earlier breakdown and again competing against Tiger Woods, all he needed was to land the ball on the green. The par three wasn’t difficult except for a large water hazard between the tee box and the green. The biggest danger was to hit the ball soft. Unfortunately, Garcia’s unconscious mind knew this too, and that’s exactly what he did. An unfortunate quadruple-bogey later, and he ended up losing by six strokes—the same deficit he had suffered to Woods eleven years before.

As long as hazards are anywhere in our thoughts, we’re screwed. So the solution is simple—don’t think about them.

Starve the Imp of negative images, and you’ll avoid its wrath.

The Angel of the Odd is a different beast from the Imp because it affects our intent, rather than our hidden unconscious. In Poe’s story, the narrator openly questions the Angel’s existence, claiming that he alone controls his destiny, not some strange being. As the man loses his clothes, his love, and then nearly his life, he finally accepts that his actual control is limited. Strange things sometimes happen, despite our struggles, and the more you try to stop them, the worse things get.

Golfers have a name for the Angel too, this impetus to overthink and overcontrol. They call it “the yips.” Nearly every golfer has heard of the yips, though nobody knows what causes them. These are the mysterious, uncontrollable mental blocks that keep us from making a smooth swing. When Garcia became struck by the yips at the 2002 Open, the more pressure he experienced, the more he waggled and regripped his club. Thinking about it didn’t help, and neither did pleas from the crowd to get on with his swing. Garcia was stuck in a vicious cycle, and it was the opposite of his unconscious mind leading him astray.

Yips affect between 25 percent and 50 percent of all players, including all ages and skill levels, adding an average 4.7 extra strokes per round. No biological cause has been found for their existence, and no treatment, either. They aren’t limited to golfers, as billiard players, dart throwers, and even musicians routinely come under their power. It’s as if, sometimes, golfers are simply possessed by the Angel of the Odd, a tendency to question strange occurrences and struggle to wrest back control. Eventually, even easy shots can become torture.

Though the origin of the yips is controversial, we know they come in two different varieties. The first is almost completely muscular, often appearing as freezing or muscular dystonia. These muscle jerks are often called golfers’ cramps, and they lead to awkward backswings and abnormal club rotation. They’re also not very interesting, at least from a psychological perspective.

The second form of the yips is the one most people are familiar with, and it’s pure hell. It’s caused by the same thing that led Poe’s narrator to suffer at the hands of the Angel of the Odd—our need to control our fate, and the belief that we alone can fix perceived problems. Specifically, the yips strike when, after a miss or other failure, we overanalyze the error. This causes conscious awareness to take control of what should belong to muscle memory, and the result is always bad. We know these yips are psychological because they aren’t random; they involve exaggeration of the same movements that are normally part of the swing. We don’t spasm or lose control. We just amplify our mistakes, causing things like yanks, pulls, and other disasters.

One way to cause the yips, which is closely related to choking, is to ask players what they’re thinking about during their misses. Surveys of yips-afflicted golfers show one thing in common—thoughts are almost always directed inward, like to clubface alignment during the takeaway. Contrast this with the thoughts of elite golfers, who almost never overthink. Instead, they focus on external factors like course conditions and even the hole itself. Conscious attention hurts because it gives control to higher-order areas of the brain like the frontal lobe, the part of the brain responsible for advanced problem solving. Unfortunately, that’s like asking an MLB coach to take the mound in place of his star pitcher—the knowledge is there, but the skill is not.

It’s also why thinking about the golf swing almost never helps. One study by researchers at University College Dublin found that focusing on technical adjustments during the putting stroke led to an almost 10 percent decrease in performance for elite players.5

If thinking about the swing is so dangerous, what should we think of? The general rule is to focus on something as far away from yourself as possible. When thirty golfers were asked to attempt a series of chip shots from roughly twenty yards, only one group landed the ball consistently within five feet of the pin.6 Those were the players who were asked to think about the target exclusively—not their swing, not the ball … just the hole. Contrast this with those players who thought only about the club itself. They landed the ball five feet farther away.

That’s not all. When the same experimenter told the players that a PGA professional was watching them play, and that money was at stake if they improved, players focusing on the pin landed it almost a foot closer. The pressure actually helped. By contrast, those thinking about the swing performed even worse, barely landing the ball on the green.

A curious golfer might be asking—then how do I get better? I know I need to keep my left wrist straight when I swing, so how do I improve if I’m only thinking about the pin?

It’s a good question, and the answer is this—the middle of a golf swing is no time for thinking about improvements. That should come before you start that backswing, preferably before you even step to the tee. If you wait until the tee box to think about improvements, you might as well save your energy and toss the ball directly into the nearest water hazard.

But there’s good news too, and it’s that golf courses are filled with opportunities for thinking about your game. The greatest thing about the brain is we don’t need a club in our hands to use it. For example, the next time you power up that golf cart, try giving yourself a “swing thought.” It could be as simple as telling yourself to align shoulders with the target, and odds are it will improve your score by about a stroke per round. That’s because these reminders harness both the Angel and the Imp; the Angel gets the instructions, but by the time you swing, it has become buried deep in the unconscious. This allows the Imp to have its way, except this time it’s working for you, rather than against.

Another option is to use imagery before taking a stroke, but, again, that imagery should happen before teeing off. In one study, Robert Bell of Ball State University followed a group of golfers around a course, noting when they missed putts and from how far away.7 Then he gave them a series of visualization exercises, asking them to imagine those shots having landed in the hole instead. When he followed them a second time, he saw that the players went from missing three or more “gimme” putts per round to none.

Which brings us to a final, counterintuitive solution. So far, we’ve seen that focusing on our target helps us avoid overanalyzing our swings. But there are other things we can do too, namely, closing our eyes. At first, that may seem crazy, but surprisingly, our eyes do very little for our stroke. Players completely blinded by artificial lenses still putt nearly as well as those with vision intact.8 As long as you know where the hole is, most of your job is already done.

Technically, this is an oversimplification, and I wouldn’t actually recommend closing your eyes anywhere on the course—mostly for safety reasons. One of the purposes of playing golf is to enjoy the outdoors, and it’s probably not smart losing your vision when there are clubs and balls flying around you. Fortunately, research has shown there’s another option, and it’s to focus on the hole instead of the ball. Just like striking an approach shot with your iron, the trick is not to focus on the ball or your specific motions. When Eric Alpenfels of the Pinehurst Golf Academy and Bob Christina of the School of Health and Human Performance at the University of North Carolina had forty golfers attempt a series of putts of between three and 43 feet, they left the ball on average 37 inches away from the hole. However, when those players were told to look at the hole exclusively, not the ball, they left it nine inches closer, an improvement of 24 percent. Just by redirecting their eyes.9

Perhaps that’s why successful putters see the hole as bigger than it actually is. Seriously, they do. When successful putters describe the size of the cup, they consistently overestimate, because to them the hole actually seems bigger.10 When our imagination wants to see a larger target, why let our eyes get in the way? We might as well keep them closed or focus on the hole instead, allowing our imaginations to sink the putt.

So, to summarize, our minds need controlling like our bodies do. In future classes, we’ll explore how anxiety and emotion impact our performance too, but for now, simply try practicing with a calm mind, or maybe tee off with a song playing in your head. Odds are it will help, but even if it doesn’t, it will make your game more interesting. You might even pick up a few extra dollars from future playing partners who think they have the mental game mastered.

They don’t, and to prove it, just remind them not to overhit their next putt. They might not thank you for the advice, but your point will be made.
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Introduction to Mathematics: Probability and Statistics

Prerequisites: None

On Friday, June 16, 1989, something happened that shouldn’t be possible. The odds, about eight million to one, say that you could follow the PGA Tour for hundreds of years and still not expect such an event. For it to happen during a major championship was inconceivable.

The miracle began on the sixth hole of the Oak Hill Country Club in Rochester, New York, a 167-yard par three with a deep bunker to the right. It was the second day of the U.S. Open, and Doug Weaver, a newcomer to the tour, was first to play. When he launched his shot almost 15 feet past the hole, nearly everybody thought he had overshot. Then the ball bounced once and reversed direction, slowly rolling back toward the flag.

Closer and closer it inched until finally it fell into the hole. It was a hole in one.

The crowd erupted in applause. “That Weaver guy just knocked his ball into the hole!” one of the marshals told Mark Wiebe a short time later as he prepared his own shot. Wiebe nodded, then knocked his Titleist eight feet left of the pin with just a little spin. It also rolled directly into the hole.

Jerry Pate, former U.S. Amateur champion, was the next to record an ace that afternoon, his own ball landing seven feet past the pin. Just like the others, it rolled straight in. Two players later, when Nick Price’s ball landed eight feet to the right and started rolling toward the flag, it seemed as if anything less would have been impossible.

In all, the four aces that day would constitute one-fifth of all holes-in-one ever scored at the U.S. Open. All within two hours. You almost had to pity Hubert Green, who teed off soon after Price. His strike stopped just inches from the pin, achingly close and enough to bring the crowd to a near frenzy. He had to settle for birdie and ninth place in the tournament.

Second only to baseball, golf is a game of math. For most of us, the odds of making a hole in one are about 12,000 to 1. For professionals, it’s higher, but this still equates to scoring an ace only once every 3,500 holes, a rare event indeed. Some golfers go a lifetime without such luck. Others, like me, get lucky early in our playing careers, as I did on April 3, 2013. I was such a novice, I was still using a five iron on a 110-yard par three, yet somehow my ball landed just right and fell into the cup. Pure luck, I admit. Odds are I won’t get so fortunate again.

Obviously, randomness plays a significant role in all sports. An excellent match today can be followed by a terrible one tomorrow, and even a sketchy player like me can get lucky sometimes. With such fluctuations, it can be difficult knowing how to assess our own skill. Is a winning streak due to a solid stroke, or just dumb luck?

Answering questions like this requires math, and in this class we’ll address how to honestly measure our game. And let there be no mistake—there’s a difference between skill and luck. Though Doug Weaver and the others who scored aces that day had a favorable pin location and perfect weather conditions, four amateurs surely wouldn’t have fared as well. Math and statistics help us understand why.

The first thing all players should know is that golf isn’t a streaky sport. It often feels like it is. Good days follow good, and bad days follow bad. Except—they don’t. Statisticians have studied thousands of scorecards from players of all levels and found no signs of streakiness.1 No matter how well you played the previous hole, your odds of getting a birdie on the next one are the same. Though players frequently feel like they have the “hot hand,” or the opposite—that they are cursed—it’s not true. If I bogie three holes in a row, odds are I’m not unlucky; I’m just not very good. Granted, changing your swing can have disastrous consequences on your score, but barring a complete breakdown, we’re all generally consistent. With one exception.

This exception is pretty telling, because it pertains to a very specific part of the game. With putting, we sometimes do have hot and cold streaks, but only under specific circumstances. To understand those circumstances and how they arise, it helps to first understand the concept of noise and how it relates to streaky play, and perhaps the nature of statistics itself.

“Streaky performance is almost impossible to spot, and completely outside your control,” says David Gilden, and he should know. He is the psychologist and astronomer who discovered the phenomenon. Seriously—he studies things like black holes too, not just golfers: “I developed my interest in streaks and clustering while looking at 1/f noise and the emissions of quasars.”

Who knew that putting was related to the electromagnetic storms at the center of our galaxy? It turns out that the energy produced by rapidly spinning black holes isn’t spewed out randomly. There’s a pattern, with greater energy at lower frequencies. Those energies fluctuate like our own bodies fluctuate, and that pattern is called pink noise. We call it pink because it’s almost like white noise, but not quite. White noise is all over the place, like what our radios play when tuned off-station. Pink noise follows a pattern, though the pattern isn’t uncovered very easily, which is why astronomers sometimes spend entire careers studying it from sources like black holes.

Don’t worry, because this isn’t an astrophysics class (thankfully), but it’s worth noting that streakiness can be hard to spot, and it’s not completely random. Gilden prefers to talk about streakiness in terms of drummers, who act like quasars and golfers too but are a little easier to understand.

“Even a steady drummer shows fluctuations,” explains Gilden. He means the tiny variations in beat, sometimes just lasting a millisecond, that can seem impossible to notice. “Hitting a little late, or a little early. Everybody does it, and it would be easy to assume these fluctuations are random. But they aren’t. They depend on how long the pauses are between strikes, along with several other things. They’re part of play.”

The key thing to understand about streakiness is that our nervous systems don’t work like computers. Machines are sure and steady. A computer doesn’t get distracted or lose attention, and it certainly doesn’t fluctuate based on circadian or hormonal rhythms. Bodies, however, experience constant background noise. That noise distracts our attention and throws off the timing of an otherwise steady beat. It’s not something we can control, any more than we can control the frequency of light emitted from cosmic objects. It’s the nature of math and the universe itself.

How does this affect your game? Let’s send some players to the putting green to see for ourselves.

Gilden’s discovery of attentional noise came when he had forty people attempt hundreds of golf putts on a laboratory-controlled green.2 They hit from varying distances, sometimes short and sometimes from as far as twelve feet. The subjects usually made the short ones, of course, and seldom succeeded with the long ones. The surprise came when Gilden analyzed the success rates of the putts in between, just at the edge of players’ ability levels.

Not only were the players streaky, but these were the only shots where good putts followed good, and bad followed bad. The randomness went away.

Actually, to be technical, randomness never goes away, but it can lose a bit of its edge. So the players were definitely streaky, though only when their own unsteady rhythms took control. We’ve all experienced such moments on the course, when we attempt a shot just within our skill level. We may not be able to feel it, but our bodies enter a state of stable disorder. Even our heartbeats come a little late, or a little early, just enough to put our nervous systems off balance. It’s the same chaotic design you see in traffic patterns and the rise and fall of the tides. And it’s inevitable.

Which tells us a lot about the nature of missed shots in general. For easy putts, we only miss when we become distracted. For hard ones, we miss because we never had the skill in the first place. It’s the ones in between that get us, when the hits and misses come in streaks. They’re special because they’re most vulnerable to the natural fluctuations in our attention and physiological control. “It’s like milk and cream separating,” explains Gilden, referring to the way our attention fades in and out over the course of the day. “Hits and misses start to form clumps, which means longer runs. They separate, meaning you’re more likely to see a failure following another failure, and vice versa.”

And what can we do about it? Absolutely nothing.

But that’s useful to know too. Just because you missed that eight-foot putt, that doesn’t mean you should change your stroke. In fact, just the opposite. Even professional golfers miss that putt half of the time.

So move on.

God bless fellow Arkansas golfer John Daly.

Daly and I have almost nothing in common except our home state, but I find him fascinating because there are few professional golfers—nay, professional athletes—with more personality. When Daly won the 1991 PGA Championship, he was playing as ninth alternate. Ninth. When he won the British Open four years later, he was a 66–1 underdog.

Yet, despite his tour success, Daly has a bit of a wild side. In the 1998 Bay Hill Invitational, he incurred six straight penalties while trying to clear a 270-yard water hazard. Two years later at the U.S. Open, he hit three balls into the Pacific Ocean and one in someone’s backyard. Daly has been fined nearly $100,000 in his career for cursing or otherwise bad behavior and has been cited twenty-one times—twenty-one!—for what the PGA calls “failure to give best efforts.”

Daly is world-renowned for being a wild card both on and off the course, and we all know players like this—those who frequently win but seldom settle for par. That’s why a player’s handicap is a poor measure of skill; a single number can only tell you so much. Which leads to some interesting questions—if given the choice of John Daly or Nick Faldo, who would you rather play against? Both have similar pedigrees and scoring averages. Yet, Faldo never hit the famous 17th green of Baltusrol Golf Club in Springfield, New Jersey—630 yards total—in just two strokes.

He never also never teed off on a beer can at a sponsored event, or intentionally hit his ball over a crowd of spectators just to see if he could do it or if it would get him into trouble. (Seriously … in 1993, Daly was fined for $30,000 by the PGA for hitting a ball over a bleacher full of fans during a clinic at the Fred Meyer Challenge at the Oregon Golf Club in West Linn.) Consider Nick Faldo’s final round during the 1987 British Open, a match where he shot straight par. As in, for every hole he scored exactly as course designers expected—no birdies, no bogies, just par. He won, thanks to a couple of late bogies by his closest competitor, Paul Azinger, but usually such conservative play doesn’t win. When Rory McIlroy won the same tournament twenty-seven years later, he shot the same score, except he had an equal mix of bogeys and birdies. In the end, both won the tournament, but in very different ways.

So, which game is better in the long run—slow and steady, or wild and free? Enter the first and most important scientific paper on golf that you’ve never heard of: Godfrey Harold “G.H.” Hardy’s 1945 paper, “A Mathematical Theorem About Golf.” My favorite thing about G.H. Hardy is that he didn’t like golf, not even a little bit. “I am no golfer,” he actually says in the otherwise very formal paper, explaining later that he found the game rather dull compared to his favored sport, cricket. His curiosity was purely mathematical, focused on the benefit of playing like John Daly, compared to Nick Faldo. Except, since the paper was written in 1945, the names were Bobby Jones and Walter Hagen. But you get the idea.

The question isn’t that hard to measure, actually. All you need is a little math. Let’s imagine two hypothetical players, one steady and consistent, the other wild and unpredictable, to see what I mean.

First, let’s address the steady player; he only shoots par and never makes a mistake, but at the cost of never making a birdie. He’s not so interesting. His partner is a little different; she hits a great shot 10 percent of the time, but at the cost of fouling things up just as often. Who should do better? (You shouldn’t assume anything about my gender pronouns, other than I’m trying to remain grammatically neutral. There’s no evidence that men and women play differently in that regard, and even if they did, that would be a different chapter.)

Anyway, Hardy actually did the math—algebra, technically—and computed the expected scoring averages for these two players. The short answer is that unpredictability isn’t good. Specifically, it costs an average player 1.8 strokes per hole. Being twice as erratic adds 1.8 strokes more.

The reason for the difference is that bad shots tend to multiply, while great shots don’t always help that much. Which is useful to know, because it means that sometimes we’re best playing it cautious. Nick Faldo’s British Open win might not make many highlight reels, but it’s a good way to keep a lead. John Daly makes for great television, but not consistent wins.

However, there’s an exception to this rule about careful play, and it can’t be overlooked. The exception has to do with large tournaments where a little unpredictability is a good thing. Something curious happens when you get lots of golfers together, and I don’t mean huge beer tabs and questionable side bets. I mean that having a wild side helps. When the field is large and the goal is to stand out, sometimes you have to take risks. Play it safe, and you’ll go home in tenth place.

Let’s imagine a hypothetical tournament to see what I mean.

Say we have a tournament of thirty players. Ten of them are steady as can be, like Nick Faldo except more so. They only shoot par, ever, and though they’re not much fun to watch, at least they don’t yell “fore” after every tee shot. Then there are the wild cards. These players are like Hardy’s erratic players, making a miracle shot 10 percent of the time but fouling things up just as often. Let’s say ten of the tournament players are like wild cards, and another ten are twice as erratic. These are the players who occasionally strike a hole in one but then hook the ball into the clubhouse parking lot immediately after.

Who would you bet on to win the tournament? Let’s park our car at the far end of the lot and find out.

It turns out that the winner of the tournament will most likely be one of the most erratic players. If we do the algebra, we see that the winner for the tournament will likely average about a 67. That score will belong to one of the most erratic of players, though there’s a catch—there’s no telling which one. The most erratic players will average about a 76, well above par, but those are averages, not individual scorecards. When the field is large, you need to take risks, and for one or two players, those risks will pay off. For everybody else, they won’t.

These results aren’t isolated to mathematics laboratories either (are there such things?), because we see the same thing on the PGA Tour. Let’s look at the 2006 PGA season, arguably the height of Tiger Woods’s career, to see what I mean.

In 2006, Tiger Woods won eight of his fifteen tournaments. This earned him over nine million dollars in award money and enough sponsorship support to fund a small European economy. But he was far from the best player that year. We know this because Matthew Hood, a professor of finance from the University of Southern Mississippi, actually measured it. Specifically, he developed a complex mathematical algorithm to identify each PGA player’s average ability level, and also his consistency.3

It turns out that Zach Johnson actually had a better year, at least in terms of consistent, high-level play. He made twenty cuts, compared to Woods’s twelve, and never completely played himself out of a match or a tournament. Yet, he didn’t win a single one. In other words, he didn’t take enough risks to come in first place. Jim Furyk, Luke Donald, and K.J. Choi all had better seasons too, at least mathematically. Too bad math doesn’t win golf tournaments.

Hood even had Tiger Woods play Johnson, Furyk, and Choi in a series of computer-simulated tournaments, based on their average ability, and saw the same results. Tiger won a lot, more than anyone else, despite Johnson playing more reliably day after day, week after week. Risks often hurt, but when you need to win it all, they’re an essential part of the game.

This may make you wonder why we bother keeping handicaps when variability matters so much. Our handicaps measure the quality of our play, often leading to love/hate relationships. Some wear the number like a badge of honor (“Your daughter just turned nine? What a coincidence, that’s my golf handicap!”). Others hide it like their age, hoping that everybody will think it lower than it actually is.

It’s true that handicaps measure only average score, not variability, and thus do little to differentiate John Daly or Zach Johnson. Still, they’re quite useful. If you’re making a side bet on the next hole, you better know your partner’s handicap, because if you don’t, you’re likely to be hustled.

We should also recognize that high handicaps aren’t always bad. As we’ve already seen, a little unpredictability is a good thing, at least when the competition is tough. And nobody can be counted on for unpredictability more than a high-handicap golfer. Mathematicians have examined databases of online scorecards and seen it for themselves—teams do best when at least one player has a high handicap.4 That player won’t help on most holes, but he or she can still be counted on for an occasional surprise.

Most players think of handicap as the number of “free swings” based on differences in skill level. Those swings are applied on the most difficult holes, which is nice, because we all like free things. For example, if my handicap is five higher than my friend’s, I get a free stroke on the five most difficult holes. And I take them every time.

It turns out that this simple correction leads to lots of interesting effects. One is that there’s an “optimal difference” in handicap pairing during team play.
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