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INTRODUCTION

It was the summer of 1984 in Ortonville, Michigan, a lakeside blip on the map somewhere
between Detroit and Flint. The second session of Camp Young Judaea--province to a few hundred kids
from the American heartland-

-was under way, and Bunk Seven fielded a formidable softball team.

There was one problem. In keeping with the camp's themes of community and democracy and
egalitarianism and the like, the rules dictated that every member of the bunk was required to bat and play
the field. Although eight members of Bunk Seven ranged from capable to exceptional softball players, the
ninth was, in a word, tragic.

One poor kid from lowa whose gangly body resembled a map of Chile--we'll call him Auri, thus
sparing anyone potential embarrassment--was a thoroughly pleasant bunkmate, armed with a vast
repertoire of dirty jokes and a cache of contraband candy. Unfortunately, Ari was sensationally
nonathletic. Forget catching a ball. Asking him to drink his "bug juice” from a straw would mean
confronting the outer limits of his physical coordination. Robert Redford was starring in The Natural that
summer, and here, on another baseball diamond, was the Unnatural.

Not surprisingly, when Bunk Seven took the field, Ari was dispatched to the hinterlands of right
field, on the fringes of the volleyball court, the position where, the conventional thinking went, he was
least likely to interface with a batted ball. The games took on a familiar rhythm. Bunk Seven would seize
an early lead. Eventually, Ari would come to the plate. He would stand awkwardly, grip the bat
improperly, and hit nothing but air molecules with three swings. Glimpsing Ari's ineptitude, the opposing
team would quickly deduce that he was the weak link. When it was their turn to bat, they would direct
every ball to right field. Without fail, balls hit to that area would land over, under, or next to
Ari--anywhere but in the webbing of his borrowed glove. Eventually he'd gather the ball and, with all
those ungovernable limbs going in opposite directions, make a directionless toss. The other team would
score many runs. Bunk Seven would lose.

A few weeks into the summer, the Bunk Seven brain trust seized on an idea: If Ari played catcher
instead of right field, he might be less of a liability. On its face, the plan was counterintuitive. With Ari
behind home plate, his clumsiness would be on full display, starting with the first pitch, and he'd figure
prominently in the game, touching the ball on almost every play.

But there was no base stealing allowed, so Ari's woeful throwing wasn't a factor. He might drop
the odd pop-up, but at least the ball would be in foul territory and the batter wouldn't advance around the
bases the way he did when Ari dropped balls in right field. With the eight capable players in the field,
Bunk Seven didn't let too many runners reach base. On the rare occasions when a runner might try to
score, there was usually sufficient time for the pitcher or first baseman to cover the plate, gently relieving
Auri of his duties--something that couldn't be done as easily on a ball batted to right field.

There was a more subtle, unforeseen benefit as well. On pitches that weren't hit, it took Ari an
unholy amount of time to gather the ball and throw it back to the pitcher. This slowed the game's pace
considerably. The pre-bar-mitzvah-aged attention span being what it is, the opposing team began
swinging at bad pitches, if
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EEBE
only to bypass the agony of waiting for Ari to retrieve the ball. And Bunk Seven's pitcher started tossing

worse pitches as a result.

Ari never perfected the fine art of hitting, and eventually he ran out of contraband Skittles. But
once he was positioned behind home plate, Bunk Seven didn't lose another softball game the rest of the
summer.

For two members of Bunk Seven--a pair of sports-crazed 12-year-olds from Indiana, one named
Moskowitz and the other Wertheim--this was instructive. The textbook strategy was to conceal your least
competent player in right field and then hope to hell no balls were hit his way. But says who? By
challenging the prevailing wisdom and experimenting with an alternative, we were able to improve the
team and win more games.

We've been friends ever since, bound in no small part by a mutual love of sports. Now, a quarter
century later--with one of us a University of Chicago finance professor and the other a writer at Sports
Illustrated --we're trying to confront conventional sports wisdom again. The concepts might be slightly
more advanced and the underlying analysis more complex, but in the forthcoming pages of Scorecasting ,
we're essentially replicating what we did on the camp softball field. Is it really preferable to punt on fourth
down rather than go for it? To keep feeding the teammate with the hot hand? To try to achieve the highest
available spot in the draft? Is there an I in team ? Does defense truly win championships?

As for the sports truisms we accept as articles of faith, what's driving them? We know , for
instance, that home teams in sports--in all sports, at any level, at any time in history--win the majority of
the games. But is it simply because of rabid crowd support? Or is something else going on? As lifelong
Cubs fans, we know all too well that without putting too fine a point on it, our team sucks. But is it simply
because the Cubs are unlucky, somehow cursed by the baseball deities and/or an aggrieved goat? Or is
there a more rational explanation?

Even though sports are treated as a diversion and ignored by highbrow types, they are imbued with
tremendous power to explain human behavior more generally. The notion that "sports are a metaphor for
life" has hardened into a cliché. We try to "be like Mike," to "go for the gold," to "just do it," to "cross the
goal line," to "hit the home run."

The inverse is true, too, though. Life, one might say, is a microcosm for sports. Athletes and
coaches may perform superhuman feats, but they're subject to standard rules of human behavior and
economics just like the rest of us. We'll contend that an NFL coach's decision to punt on fourth down is
not unlike a mutual fund manager's decision to buy or sell a stock or your decision to order meatloaf
rather than the special of the day off a diner menu. We'll try to demonstrate that Tiger Woods assesses his
putts the same way effective dieters persuade themselves to lose weight--and makes the same golfing
mistakes you and I do. We'll explain how referees' decision-making resembles parents deciding whether
to vaccinate their kids and why this means that officials don't always follow the rule book. We'll find out
how we, as fans, view our favorite teams much the same way we look at our retirement portfolios,
suffering from the same cognitive biases. As in life, much of what goes on in sports can be explained by
incentives, fears, and a desire for approval. You just have to know where to look ... and it helps if you
have data to prove it.
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Many of the issues we explore might seem unrelated and, in many cases, reach far beyond sports,
but they are all held together by a common thread of insight that remains hidden from our immediate view.
Exploring the hidden side of sports reveals the following:

That which is recognizable or apparent is often given too much credit, whereas the real answer
often liesconcealed .

Incentives are powerful motivators and predictors of how athletes, coaches, owners, and fans
behave--sometimes with undesirable consequences .

Human biases and behavior play a pivotal role in almost every aspect of life, and sports are no
exception.

The role of luck is underappreciated and often misunderstood .

These themes are present in every sport. The hidden influences in the National Football League are
equally present in the National Basketball Association, or Major League Baseball, or soccer worldwide.
The presence of these factors across many sports highlights how powerful and influential their effects are.

We're expecting that many of the statements and claims we'll make in the following chapters will
be debated and challenged. If so, we have done our job. The goal of Scorecasting is not to tell you what to
think about sports but rather how to think about sports a little differently. Ambitiously, we hope this book
will be the equivalent of a 60-inch LCD, enabling you to see the next game a little more clearly than you
might have before.

We may even settle a few bar fights. With any luck, we'll start a few, too.

67

WHISTLE SWALLOWING Why fans and

leagues want officials to miss calls

If you don't have at least some sympathy for sports officials, consult your cardiologist immediately.
It's not just that refs, umps, and linesmen take heaps of abuse. It's the myths and misconceptions. Fans are
rarely so deluded as to suggest that they could match the throwing arm of Peyton Manning or defend
Kobe Bryant or return Roger Federer's serve, but somehow every fan with a ticket or a flat-screen
television is convinced he could call a game as well as the schmo (or worse) wearing the zebra-striped
shirt.

This ignores the reality that officials are accurate--uncannily so--in their calls. It ignores the reality
that much like the best athletes, they've devoted years of training to their craft, developed a vast range of
skills and experiences, and made it through a seemingly endless winnowing process to get to the highest
level. It also ignores the reality that most referees aren't lucky sports fans who were handed a whistle; they
tend to be driven, and smart, and successful in their other careers as well.

Consider, for instance, Mike Carey. The son of a San Diego doctor, Carey was a college football
player of some distinction until his senior year, when he injured his foot in a game. Any ambitions of
playing in the NFL

were shot, but that was okay. He
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graduated with a degree in biology from Santa Clara University and, an incurable tinkerer, founded a
company, Seirus Innovation, that manufactures skiing and snowboarding accessories. Carey even owns a
number of patents, including Cat Tracks, a device that slips over a ski boot to increase traction.

In his first year out of college, though, Carey realized that he had a knack for overseeing football
games. Part of it was an ability to make the right call, but he also had a referee’s intuition, a sixth sense for
the rhythm and timing of a game. Plus, he cut a naturally authoritative figure. Just as a pro football player
would, he showed devotion to the craft, working his way up from local Pop Warner games to high school
to Division I college games to the NFL, where his older brother, Don, was already working as a back
judge. Carey reached the pinnacle of his officiating career when he was selected as referee for Super Bowl
XLII, the first African-American referee assigned to work the biggest event on the American sports
calendar. (Don Carey worked as a back judge for Super Bowl XXXVI1.)

Played on February 3, 2008, Super Bowl XLII was a football game that doubled as a four-quarter
passion play.

Heavily favored and undefeated on the season, the New England Patriots clung to a 14-10 lead
over the New York Giants late in the fourth quarter. A defensive stop and the Patriots would become the
first NFL team since the 1972 Miami Dolphins to go through an entire season undefeated--and the first
team to go 19-0.

As the Giants executed their final drive, with barely more than a minute remaining, they were
consigned to third down and five from their own 44-yard line. Eli Manning, the Giants' quarterback, took
the snap and scrambled and slalomed in the face of a fierce Patriots pass rush, as if inventing a new dance
step. He ducked, jived, spun, and barely escaped the clutches of New England's defensive line, displaying
the footwork of Arthur Murray and the cool of Arthur Fonzarelli.

Finally, in one fluid motion, Manning adjusted, planted a foot, squared himself, and slung the ball
to the middle of the field. His target was David Tyree. It was surprising to many that Tyree was even on
the field. Usually a special teams player, he had caught only four passes all season and dropped a half
dozen balls during the Friday practice before the game. ("Forget about it," Manning had said to him
consolingly. "You're a gamer.") Compounding matters, Tyree was defended by Rodney Harrison, New
England's superb All-Pro strong safety.

As Manning scrambled, Tyree, who had run a post pattern, stopped, and then loitered in the
middle of the field, realizing that his quarterback was still looking for an open receiver. As the ball
approached, Tyree jumped, reaching back until he was nearly parallel to the field. With one hand, he
snatched the ball and pinned it against his helmet. Somehow, he held on to it for a 32-yard gain. Instead of
a sack and a fourth down, Tyree and Manning had combined for an impossible "Velcro catch” that put the
Giants on the Patriots' 24-yard line. Tyree would never catch another pass in the NFL, but it was a hell of
a curtain call.

Four plays later, Manning would throw a short touchdown pass to Plaxico Burress and the Giants
would pull off one of the great sports upsets, winning Super Bowl XLII, 17-14. It was "the Tyree pass"
that everyone remembers. No less than Steve Sabol, the president of NFL Films and the sport's
preeminent historian, called it

"the greatest play in Super Bowl history."
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The play was extraordinary, no doubt about it, but the officiating on it was quite ordinary. That is,
the men in the striped uniforms and white caps did what they usual y do at a crucial juncture: They
declined to make what, to some, seemed like an obvious call. Spark up YouTube and watch “the Tyree
play" again, paying close attention to what happens in the backfield. Before Manning makes his great
escape, he is all but bear-hugged by a cluster of Patriots defenders--Richard Seymour and Adalius
Thomas in particular--who had grasped fistfuls of the right side of his number 10 jersey. Manning's
progress appeared to be stopped. Quarterbacks in far less peril have been determined to be "in the grasp,”
a determination made to protect quarterbacks that awards the defense with a sack when players grab--as
opposed to actually tackle--the quarterback.

To that point, Mike Carey was having the game of his life. Everything had broken right. He had
worked the Patriots-Giants game in the final week of the regular season (several weeks earlier), and so he
had an especially well-honed sense for the two teams. "Just like athletes and teams, we were in the zone
that night," he says, "both individually and as a crew."

More than two years later, Carey recalls the Tyree play vividly. He remembers being surprised
that Manning hadn't used a hard count in an attempt to draw New England offside--that's how locked into
the game he was.

When the ball was snapped, Carey started on the left side of the field but then backpedaled and
found an unobstructed view behind Manning. A few feet away from the play, alert and well positioned as
usual, eyes lasering on the players, Carey appeared poised to declare that Manning was sacked. And
then ... nothing. It was a judgment call, and Carey's judgment was not to judge.

"Half a second longer and | would've had to [call him in the grasp],” says Carey. "If | stayed in my
original position, I would have whistled it. Fortunately, | was mobile enough to see that he wasn't
completely in the grasp.

Yeah, | had a sense of 'Oh boy, I hope | made the right call." And | think I did.... I'm glad I didn't
blow it dead.

I'd make the same call again, whether it was the last [drive] of the Super Bowl or the first play of
the preseason."

Others aren't so sure. Reconsidering the play a year later, Tony Dungy, the former Indianapolis
Colts coach and now an NBC commentator, remarked: "It should've been a sack. And, I'd never noticed
this before, but if you watch Mike Carey, he almost blows the whistle.... With the game on the line, Mike
gives the QB a chance to make a play in a Super Bowl.... | think in a regular season game he probably
makes the call." * In other words, at
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least according to Dungy, the most famous play in Super Bowl history might never have happened if the
official had followed the rule book to the letter and made the call he would have made during the regular
season.

It might have been a correct call. It might have been an incorrect call. But was it the wrong call? It
sure didn't come off that way. Carey was not chided for "situational ethics" or "selective officiating"” or
"swallowing the whistle.” Quite the contrary. He was widely hailed for his restraint, so much so that he
was given a grade of A+ by his superiors. In the aftermath of the game, he appeared on talk shows and
was even permitted by the NFL to grant interviews--including one to us as well as one to Playboy --about
the play, a rarity for officials in most major sports leagues. It's hard to recall the NFL reacting more
favorably to a single piece of officiating.

If this is surprising, it shouldn't be. It conforms to a sort of default mode of human behavior.
People view acts of omission --the absence of an act--as far less intrusive or harmful than acts of
commission --the committing of an act--even if the outcomes are the same or worse. Psychologists call
this omission bias , and it expresses itself in a broad range of contexts.

In a well-known psychological experiment, the subjects were posed the following question:
Imagine there have been several epidemics of a certain kind of flu that everyone contracts and that can be
fatal to children under three years of age. About 10 out of every 10,000 children with this flu will die from
it. A vaccine for the flu, which eliminates the chance of getting it, causes death in 5 out of every 10,000
children. Would you vaccinate your child?

On its face, it seems an easy call, right? You'd choose to do it because not vaccinating has twice
the mortality rate as the vaccination. However, most parents in the survey opted not to vaccinate their
children. Why?

Because it caused 5 deaths per 10,000; never mind that without the vaccine, their children faced
twice the risk of death from the flu. Those who would not permit vaccinations indicated that they would
"feel responsible if anything happened because of [the] vaccine.” The same parents tended to dismiss the
notion that they would "feel responsible if anything had happened because | failed to vaccinate.” In other
words, many parents felt more responsible for a bad outcome if it followed their own actions than if it
simply resulted from lack of action.

In other studies, subjects consistently view various actions taken as less moral than actions not
taken--even when the results are the same or worse. Subjects, for instance, were asked to assess the
following situation: John, a tennis player, has to face a tough opponent tomorrow in a decisive match.
John knows his opponent is allergic to a particular food. In the first scenario, John recommends the food
containing the allergen to hurt his unknowing opponent's performance. In the second, the opponent
mistakenly orders the allergenic food, and John, knowing his opponent might get sick, says nothing. A
majority of people judged that John's action of recommending the allergenic food was far more immoral
than John's inaction of not informing the opponent of the allergenic substance. But are they really
different?

Think about how we act in our daily lives. Most of us probably would contend that telling a direct
lie is worse than withholding the truth. Missing the opportunity to pick the right spouse is bad but not
nearly as bad as actively choosing the wrong one. Declining to eat healthy food may be a poor choice;
eating junk food is worse.

You might feel a small stab of regret over not raising your hand in class to give the correct answer,
but raise your hand and provide the wrong answer and you feel much worse.

Psychologists have found that people view inaction as less causal, less blameworthy, and less
harmful than action even when the outcomes are the same or worse. Doctors subscribe to this philosophy.
The first principle imparted to all medical students is "Do no harm." It's not, pointedly, "Do some good."
Our legal system draws a similar distinction, seldom assigning an affirmative duty to rescue. Submerge
someone in water and you're in trouble.

Stand idly by while someone flails in the pool before drowning and--unless you're the lifeguard or
a doctor--you
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won't be charged with failing to rescue that person.

In business, we see the same omission bias. When is a stockbroker in bigger trouble? When she
neglects to buy a winning stock and, say, misses getting in on the Google IPO? Or when she invests in a
dog, buying shares of Lehman Brothers with your retirement nest egg? Ask hedge fund managers and, at
least in private, they'll confess that losing a client's money on a wrong pick gets them fired far more easily
than missing out on the year's big winner. And they act accordingly.

In most large companies, managers are obsessed with avoiding actual errors rather than with
missing opportunities. Errors of commission are often attributed to an individual, and responsibility is
assigned. People rarely are held accountable for failing to act, though those errors can be just as costly. As
Jeff Bezos, the founder of Amazon, put it during a 2009 management conference: "People overfocus on
errors of commission.

Companies overemphasize how expensive failure's going to be. Failure's not that expensive.... The
big cost that most companies incur is much harder to notice, and those are errors of omission."

This same thinking extends to sports officials. When referees are trained and evaluated in the NBA,
they are told that there are four basic kinds of calls: correct calls, incorrect calls, correct noncalls, and
incorrect noncalls. The goal, of course, is to be correct on every call and noncall. But if you make a call,
you'd better be right. "It's late in the game and, let's say, there's goaltending and you miss it. That's an
incorrect noncall and that's bad," says Gary Benson, an NBA ref for 17 years. "But let's say it's late in the
game and you call goaltending on a play and the replay shows it was an incorrect call. That's when you're
in a really deep mess." *

Especially during crucial intervals, officials often take pains not to insinuate themselves into the
game. In the NBA, there's an

14

unwritten directive: "When the game steps up, you step down.” "As much as possible, you gotta
let the players determine who wins and loses," says Ted Bernhardt, another longtime NBA ref. "It's one of
the first things you learn on the job. The fans didn't come to see you. They came to see the athletes.”

It's a noble objective, but it expresses an unmistakable bias , and one could argue that it is worse
than the normal, random mistakes officials make during a game. Random referee errors, though annoying,
can't be predicted and tend to balance out over time, not favoring one team over the other. With random
errors, the system can't be gamed. A systematic bias is different, conferring a clear advantage (or
disadvantage) on one type of player or team over another and enabling us--to say nothing of savvy teams,
players, coaches, executives, and, yes, gamblers--to predict who will benefit from the officiating in which
circumstances. As fans, sure, we want games to be officiated accurately, but what we should really want
is for games to be officiated without bias.

Yet that's not the case.

Start with baseball. In 2007, Major League Baseball's website, mlb.com , installed cameras in
ballparks to track the location of every pitch, accurate to within a centimeter, so that fans could follow
games on their handhelds, pitch by pitch. The data--called Pitch f/x--track not only the location but also
the speed, movement, and type of pitch. We used the data, containing nearly 2 million pitches and 1.15
million called pitches, for a different purpose: to evaluate the accuracy of umpires. First, the data reveal
that umpires are staggeringly accurate. On average, umpires make erroneous calls only 14.4 percent of the
time. That's impressive, especially considering
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that the average pitch starts out at 92 mph, crosses the plate at more than 85 mph, and usually has been
garnished with all sorts of spin and movement.

But those numbers change dramatically depending on the situation. Suppose a batter is facing a
two-strike count; one more called strike and he's out. Looking at all called pitches in baseball 15

over the last three years that are actually within the strike zone on two-strike counts (and removing
full counts where there are two strikes and three balls on the batter), we observed that umpires make the
correct call only 61 percent of the time. That is, umpires erroneously call these pitches balls 39 percent of
the time. So on a two-strike count, umpires have more than twice their normal error rate--and in the
batters' favor.

What about the reverse situation, when the batter has a three-ball count and the next pitch could
result in a walk?

Omission bias suggests that umpires will be more reluctant to call the fourth ball, which would
give the batter first base. Looking at all pitches that are actually outside the strike zone, the normal error
rate for an umpire is 12.2 percent. However, when there are three balls on the batter (excluding full
counts), the umpire will erroneously call strikes on the same pitches 20 percent of the time.

In other words, rather than issue a walk or strikeout, umpires seem to want to prolong the at-bat
and let the players determine the outcome. They do this even if it means making an incorrect call--or, at
the very least, refraining from making a call they would make under less pressured circumstances.

The graph on this page plots the actual strike zone according to MLB rules, represented by the box
outlined in black. Taking all called pitches, we plot the "empirical” strike zone based on calls the umpire
is actually making in two-strike and three-ball counts. Using the Pitch f/x data, we track the location of
every called pitch and define any pitch that is called a strike more than half the time to be within the
empirical strike zone. The strike zone for two-strike counts is represented by the dashed lines, and for
three-ball counts it is represented by the darker solid area.

The graph shows that the umpire's strike zone shrinks considerably when there are two strikes on
the batter. Many pitches that are technically within the strike zone are not called strikes when that would
result in a called third strike. Conversely, the umpire's strike zone expands significantly when there are
three balls on the batter, going so far as to include pitches that are more than several inches outside the
strike zone. To give a sense of the difference, the strike zone on three-ball counts is 93 square inches
larger than the strike zone on two-strike counts. *

ACTUAL STRIKE ZONE FOR THREE-BALL VERSUS TWO-STRIKE COUNTS

Box represents the rules-mandated strike zone. Tick marks represent a half inch.
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The omission bias should be strongest when making the right call would have a big influence on
the game but missing the call would not. (Call what should be a ball a strike on a 3-0 pitch and, big deal,
the count is only 31.) Keeping that in mind, look at the next graph. The strike zone is smallest when there
are two strikes and no balls (count is 0-2) and largest when there are three balls and no strikes (count is
3-0).

ACTUAL STRIKE ZONE FOR 0-2 AND 3-0 COUNTS

TR TR A RN RN TR R R AT RN AT AR RN R AR AN AT]

Box represents the rules-mandated strike zone. Tick marks represent a half inch.

The strike zone on 3-0 pitches is 188 square inches larger than it is on 0-2 counts. That's an
astonishing difference, and it can't be a random error.

We also can look at the specific location of pitches. Even for obvious pitches, such as those in the
dead center of the plate or those waaay outside the strike zone--which umpires rarely miss--the pitch will
be called differently depending on the strike count. The umpire will make a bad call to prolong the at-bat
even when the pitch is obvious. So what happens with the less obvious pitches? On the most ambiguous
pitches, those just on or off the corners of the strike zone that are not clearly bal s or strikes, umpires have
the most discretion. And here, not surprisingly, omission bias is the most extreme. The table below shows
how strike-ball calls vary considerably depending on the situation.

PERCENTAGE OF CORRECT CALLS OF MLB HOME

PLATE UMPIRES BY SITUATION

A shrewd batter armed with this information could--and should--use it to his advantage. Facing an
0-2 count and knowing that the chances of a pitch being called a strike are much lower, he would be smart
to be conservative in his decision to swing. Conversely, on a 3-0 count, the umpire is much more likely to
call a strike, so the batter may be better off swinging more freely.

From Little League all the way up to the Major Leagues, managers, coaches, and hitting experts
all encourage players to "take the pitch” on 3-0. The thinking, presumably, is that the batter is so close to
a walk, why blow it?

But considering the home plate umpire's omission bias, statistics suggest that batters might be
better off swinging, because they're probably conceding a strike otherwise. And typically, a pitcher facing
a 3-0 count conservatively throws a fastball down the middle of the plate to avoid a walk. (Of course, if
the pitcher also knows these numbers, he might throw a more aggressive pitch instead.)

There are other indications that umpires don't want to insert themselves into the game. For as long
as sports have
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existed, fans have accused officials of favoring star players, giving them the benefit of the calls they make.
As it turns out, there is validity to the charges of a star system. Star players are treated differently by the
officials, but not necessarily because officials want to coddle and protect the best (and most marketable)
athletes. It happens because the officials don't want to influence the game.

If Albert Pujols, the St. Louis Cardinals' slugger--for our money, the best hitter in baseball
today--is up to bat, an umpire calling him out on a third strike is likely to get an earful from the crowd.
Fans want to see stars in action; they certainly don't want the officials to determine a star's influence on
the game. Almost by definition, stars have an outsized impact on the game, so umpires are more reluctant
to make decisions against them than, say, against unknown rookies. Sure enough, we find that on
two-strike counts, star hitters--identified by their all-star status, career hitting statistics, awards, and career
and current salaries--are much less likely to get a called third strike than are nonstar hitters for the exact
same pitch location. This is consistent with omission bias and also with simple star favoritism.

But here's where our findings get really interesting. On three-ball counts, star hitters are less likely
to get a called ball, controlling again for pitch location. In other words, umpires--already reluctant to walk
players--are even more reluctant to walk star hitters. This is the opposite of what you would expect if
umps were simply favoring star athletes, but it is consistent with trying not to influence the game. The
result of both effects is that umpires prolong the at-bats of star hitters--they are more reluctant to call a
third strike but also more reluctant to call the fourth ball. In effect, the strike zone for star hitters shrinks
when they have two strikes on them but expands when they have three balls in the count. Umpires want
star hitters in particular to determine their own fate and as a result give them more chances to swing at the
ball.

As fans, we want that, too. Even if you root for the St. Louis Cardinals, you'd probably rather see
Pujols hit the ball than walk. As an opposing fan, you'd like him to strike out, but isn't it sweeter when he
swings and misses than when he takes a called third strike that might be ambiguous? We essentially want
the umpire taken out of the play. Fans convey a clear message --Let Pujols and the other team's ace duel
it out --and umpires appear to be obliging.

The umpire's omission bias affects star pitchers in a similar way. Aces are given slightly bigger
strike zones, particularly on three-ball counts, consistent with a reluctance to influence the game by
prolonging an outing. The more walks a pitcher throws, the more likely he is to be replaced, and that
obviously has a sizable impact on the game and the fans.

In the NBA, home to many referee conspiracy theories, skeptical fans (and Dallas Mavericks
owner Mark Cuban) have long asserted the existence of a "star system."” The contention is that there is one
set of rules for LeBron James, Kobe Bryant, and their ilk and a separate set for players on the order of
Chris Duhon, Martell Webster, and Malik Allen. But confirming that star players receive deferential
treatment from the refs is difficult, at least empirically. Stars have the ball more often, especially in a tight
game as time winds down, and so looking at the number of fouls or turnovers on star versus nonstar
athletes isn't a fair comparison. Unlike in baseball, where we have the Pitch f/x data, we can't
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actually tell whether a foul or violation should have been called. Did Michael Jordan push off against
Bryon Russell before hitting the game-winning shot in the 1998 NBA finals? That's a judgment call, not a
cal that current technology can answer precisely and decisively.

The closest thing to a fair comparison between stars and nonstars we've found is what happens
when two players go after a loose ball. A loose ball is a ball that is in play but is not in the possession of
either team (think of a ball rolling along the floor or one high in the air). Typically, there is a mad
scramble between two (or more) opposing players that often results in the referee calling a foul. We
examined all loose ball situations involving a star and a nonstar player and analyzed how likely it is that a
foul will be called on either one. * A nonstar player will be assessed a loose ball foul about 57.4 percent
of the time, a star player only 42.6 percent of the time. If the star player is in foul trouble--three or more
fouls in the first half, four or more fouls in the second half--the likelihood that he will be assessed a loose
ball foul drops further, to 26.9 percent versus 73.1 percent for the nonstar. But what if the nonstar player
is in foul trouble but the star isn't? It evens out, tilting slightly against the star player, who receives a foul
50.5 percent of the time, whereas his foul-ridden counterpart receives a foul 49.5 percent of the time.
These results are consistent with the omission bias and the officials’ reluctance to affect the outcome.

Fouling out a player has a big impact on the game, and fouling out a star has an even bigger
impact. Much like the called balls and strikes in MLB for star players, it is omission bias, not star
favoritism, that drives this trend.

Star players aren't necessarily being given better calls, just calls that keep them in the game longer.

MAKE-UP CALLS

Another long-standing fan accusation against referees is the use of the make-up call. When an
obviously bad call is made, the thinking goes, the officials soon compensate by making an equally bad
call that favors the other team. Or, in the next ambiguous situation, the refs will side with the team that
was wronged previously. A few years ago there was a commercial for Subway that featured a football ref
standing at midfield and saying: "I totally blew that call. In fact, it wasn't even close. But don't worry. I'll
penalize the other team--for no good reason--in the second half. To even things up."

The stats do seem to confirm the reality of make-up calls, but again, this stems from officials not
wanting to inject themselves into the game. If you know you've made a bad call that influenced the game,
you may be inclined to make a bad call in the other direction to balance it out. The hope is that "two
wrongs make it right,” but of course this means referees are consciously not always calling things by the
rule book.

In baseball, we can look at make-up calls by the home plate umpire. If the umpire misses a strike
call, how likely is it that the next pitch will be called a strike? It turns out that if the previous pitch was a
strike but the umpire missed it and erroneously called a ball, the next pitch is much more likely to be
called a strike even if it is out of the strike zone. If the previous pitch should have been called a ball but
was mistakenly called a strike, the umpire is much more likely to call a ball on the next pitch even if the
ball is in the strike zone. When umpires miss a called strike, they tend to expand their strike zone on the
next pitch, and when they miss a called ball, they tend to shrink the strike zone on the next pitch.

The following graph shows the difference between the strike zones for pitches immediately
following errant strike calls and errant ball calls. After an errant ball call, the strike zone magically
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grows by 70 square inches. This pattern holds even for the first two pitches of the at-bat.

ACTUAL STRIKE ZONE AFTER ERRANT STRIKE AND

BALL CALLS

Also, the more obvious the mistake, the more umpires try to make up for it on the next pitch. If the
pitch was dead center down the plate and the ump failed to call a strike, he or she really expands the strike
zone on the next throw. If the ball is way outside and the ump doesn't call a ball, he or she really tightens
the strike zone the next time. Again, this is consistent with trying not to affect the game. Umpires are
trying to balance out any mistakes they make, and the more obvious those mistakes are, the more they try
to balance things out.

It's not just in MLB and the NBA that officials try to avoid determining the outcome. It also occurs
in the NFL, the NHL, and soccer. The omission bias suggests that the rate of officials' calls will decrease
as the game nears its conclusion and the score gets closer.

In the NBA there is some evidence that fouls are called less frequently near the end of tight games,
especially in overtime. (That includes the intentional foul fest that usually attends close games.) However,
by looking deeper into the types of fouls called, or not called, late in the game, we get a more striking
picture. Fouls more at the discretion of the referee--such as offensive fouls, which any NBA ref will tell
you are the hardest to call--are the least likely to be called when the game is on the line. For some
perspective, on a per-minute basis, an offensive foul is 40 percent less likely to be called in overtime than
during any other part of the game. Certain "judgment call" turnovers, too, disappear when the game is
tight. Double dribbling, palming, and every NBA fan's favorite gripe, traveling, are all called half as often
near the end of tight games and overtime as they are in earlier parts of the game. Remember the credo:
When the game steps up, the refs step down.

But is this omission bias, or is it just that players are committing fewer fouls, turnovers, and
mistakes when the game gets tight, and so referees have fewer calls to make? If we look at calls for which
officials don't have much discretion, such as lost balls out of bounds (they have to call something ), kicked
balls, and shot clock violations, they occur at the same rate in the fourth quarter and overtime as they do
throughout the game. In other words, players seem to be playing no more conservatively when the game
is close and near the end.

One of our favorite examples of ref omission bias occurred in the championship game of the 1993
NCAA tournament, when Michigan's renowned Fab Five team played North Carolina. With 25

18 seconds to play and North Carolina leading by two points, Michigan star Chris Webber
grabbed a defensive rebound and took three loping steps without dribbling. It was the kind of flagrant
traveling violation that would
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have been cited in a church league game, but a referee standing just a few feet from Webber ... did
nothing. It was a classic case of swallowing the whistle. A traveling call would have doused the drama in
the game. By overlooking Webber's transgression and declining to make a subjective call, the ref enabled
the game to build to a dramatic climax. The no-call enraged Dean Smith, Carolina's venerable coach, who
stormed down the court in protest. Billy Packer, the CBS commentator, was also apoplectic. "Oh, he
walked!" Packer screamed. "

[Webber] walked and the referee missed it!"

You might recall what happened next. Webber dribbled the length of the court. Then, inexplicably,
he stopped dribbling and called time-out. Alas, Michigan had no time-outs left. Unlike a traveling
violation, when a player motions for a time-out and his team has exhausted its ration, well, that's not a
judgment call. That's a call an official has to make even in the waning seconds of an exhilarating
championship game. And the officials did: technical foul. North Carolina wins.

In the NFL, more subjective calls (holding, illegal blocks, illegal contact, and unnecessary
roughness) fall precipitously as the game nears the end and the score is close. But more objective calls
(delay of game or illegal formation, motion, and shifts) are called at the same rate regardless of what the
clock or scoreboard shows. The same is true in the NHL. More subjective calls (boarding, cross-checking,
holding, hooking, interference) are called far less frequently at the end of tight games, but objective calls
(delay of game, too many men on the ice) occur with similar frequency regardless of the game situation.
We also find that in the NHL penalty minutes per penalty are lower late in the game. Referees have
discretion over whether to call a major or a minor penalty--which dictates the number of minutes a player
has to remain in the penalty box--and they are more reluctant to dispense more penalty minutes at the end
of a tight game.

A European colleague snickered to us, "You wouldn't see this in soccer.” But we did. We looked
at 15 years of matches in the English Premier, the Spanish La Liga, and the Italian Serie A leagues.
European officials are no better at overcoming omission bias than their American counterparts. Fouls,
offsides, and free kicks diminish significantly as close matches draw to a close.

But refs aren't entirely to blame. As fans, we've come to expect a certain degree of omission bias,
so much so that even the right call can be what the rules would suggest is the wrong call. Walt Coleman is
the sixth-generation owner of Arkansas's Coleman Dairy, the largest dairy west of the Mississippi River.
He is also an NFL official. (We told you these guys were exceptional.) Late in a 2002 playoff game
between the Patriots and the Raiders, New England quarterback Tom Brady was sacked and appeared to
fumble. After reviewing the play, Coleman, as referee, overturned the call and declared the pass
incomplete, invoking the obscure "tuck rule"

(NFL Rule 3, Section 21, Article 2, Note 2), which states:

When [an offensive] player is holding the ball to pass it forward, any intentional forward
movement of his arm starts a forward pass, even if the player loses possession of the ball as he is
attempting to tuck it back toward his body. Also, if the player has tucked the ball into his body and then
loses possession, it is a fumble.

The Patriots retained possession, scored a field goal on the final play of regulation, and won in
overtime.

Technically, Coleman appears to have made the correct call, but to many fans it didn't feel right to
have an official insinuating himself into the game and going deep into an obscure part of the rule book at
such a critical time. A
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decade later, the "tuck rule game" persists as one of the most controversial moments in NFL
history. The "Tyree Catch," on the other hand, is hardly famous for its controversy. And the NFL's
reaction was telling, too. The league did not offer Coleman up for a media tour the way they did Mike
Carey.

For an even more vivid illustration of how fans and athletes expect officials to remove themselves
during the key moments of sports contests, consider what happened at the 2009 U.S. Open tennis
tournament. In the women's semifinal, Serena Williams, the 2008 defending champion, faced Kim
Clijsters, a former top-ranked player from Belgium who'd retired from tennis to get married and start a
family but had recently returned to make a spirited comeback. Although the draw sheet indicated that this
was a semifinal match, the fans knew that it was the de facto final, pitting the two best players left in the
tournament against each other. That Clijsters had beaten Serena's sister, Venus, a few rounds earlier
infused the match with an additional layer of drama.

This was the rare sporting event that lived up to the considerable buildup. Points were hard fought.
Momentum swung back and forth. As powerful as she was accurate, Clijsters won the first set 6-4. At 5-6
in the second set, Williams was serving to stay in the match. It was, as the cliché-prone might say,
"crunch time." Clijsters won the first point. Williams won the next. Then Clijsters won a point to go up
15-30.

Two points from defeat, Williams rocked back and belted a first serve that landed a foot or so
wide of the service box. The nervous crowd sighed. Williams bounced the ball in frustration and prepared
to serve. After she struck her second serve but before the ball landed, the voice of a compactly built
Japanese lineswoman, Shino Tsurubuchi, pierced the air: "Foot fault!"

Come again? A foot fault is a fairly obscure tennis rule dictating that no part of the server's foot
touch--or trespass--the baseline before the ball is struck. (Imagine a basketball player stepping on the
baseline while inbounding the ball.) Players can go weeks or even months without being cited for a foot
fault violation. In this case, the violation was hardly blatant, but replays would confirm that it was
legitimately a foot fault.

28

Williams lost the point as a result. The score was now 15-40, with Clijsters only a point from
winning the game--and the match. As the crowd groaned, Williams paused to collect herself. Or so it
seemed. Instead, she stalked over to Tsurubuchi, who was seated to the side of the court in, ironically, a
director's chair. Then, in a ten-second monologue, Serena splintered whatever remained of tennis's facade
as a prissy, genteel country club pursuit.

Glowering and raising her racket with one hand and pointing a finger with the other, Serena
barked: "You better be f--ing right! You don't f--ing know me! ... If | could, | would take this f--ing ball
and shove it down your f-ing throat!"

Having already been assessed a penalty for smashing her racket earlier in the match, Williams was
docked a point. Since the foot fault had made the score 15-40, with the docked point the game and match
were over.

Bedlam ensued. Confused fans, shocked by the sudden end to the match, jeered and booed.
Williams marched to the net, where officials were summiting, and protested. Slamming her racket, she
walked over to Clijsters's side of the net, shook hands with her opponent, and then left the court. The
blogosphere exploded. The "terrible tennis tirade" became a lead segment on CNN and front-page news
internationally, the defining moment of the
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entire tournament.

Part of what made the episode so memorable was the kind of outrageous tirade one associates less
with tennis than with, say, cage fighting. But it was also jarring to see an official essentially decide what
had been a close, hard-fought contest between two worthy competitors. And in many corners, fans'
outrage was directed at the official. How could the match be decided this way? We've come to expect
omission bias in close contests.

Swallow the whistle!

But wait, you say; the official didn't determine the outcome. Serena Williams did by her tirade,
violating the rules.

The lineswoman was simply doing her job. And if she had turned a blind eye to the violation,
wouldn't she have been robbing Clijsters? Try telling that to John McEnroe. Commentating from the CBS
broadcast booth that night, he remarked immediately: "You can't call that there! Not at that point in the
match."

One former NBA ref had the same reaction as he watched from his home. "Great feel for the
match,” he sarcastically texted a friend. Bruce Jenkins, a fine columnist for the San Francisco Chronicle ,
wrote, "

[Tsurubuchi] managed to ruin the tournament ... any sports fan knows you don't call a ticky-tack
violation when everything is on the line."

A few weeks after Serena's Vesuvian eruption, Sports lllustrated readers voted her Female Athlete
of the Decade, suggesting that the episode had done little to hurt her image. Tsurubuchi was less fortunate.
She was hurriedly escorted from the stadium and flown back to Japan the next day. When we first
attempted to interview her, we were told she was off-limits to the media. In fact, tennis officials wouldn't
even disclose her name or confirm it when we learned it from other sources. (Compare this to the
treatment Mike Carey received from the NFL after Super Bowl XLII.) Never mind that she made the
correct call and didn't give in to omission bias. In effect, she was shamed for being right.

A full five months later, we finally caught up with Tsurubuchi at a small men's tennis event in
Delray Beach, Florida, where she was working in anonymity. She cut a dignified, reserved figure,
disappointed to have been recognized but too polite to decline a request to talk. Conversing with this
reticent, petite woman--she looks to be about four foot eight--it was hard not to think of what calamity
might have ensued if Serena Williams actually had acted on her threat that night. Her voice quivering as if
on a vibrate setting as she recalled the incident that brought her unwanted fame, Tsurubuchi claimed that
she'd had no choice. "I wish--1 pray--for players: 'Please don't touch that line!" " she explained in halting
English. "But if players [do], we have to make the call.”

Would she make the same call again? "Yes," she said, looking dumbfounded. "It's tough and the
players might not be happy ... but the rules are the rules, no matter what."

Her call--her resistance to the omission bias to which we've become accustomed in sports and in
life--may have earned her widespread ridicule and disapproval, but she also won fans that night, including
Mike Carey: "Making the hard call or the unpopular call, that's where guts are tested, that's the mark of a
true official,” he says. "You might have a longer career as an official if you back off.

But you won't have a more accurate career."
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* It bears mention that Dungy made these remarks on an NBC broadcast while talking to his
colleague Rodney Harrison, the defensive back who was covering Tyree on the play.

* Ironically, Dallas Mavericks owner Mark Cuban earned one of his first (of many) fines when he
disputed a late-game goaltending call that Benson refrained from making.

* Notice that in both situations umpires tend to cal high pitches strikes more often and call low
pitches strikes far less often than the rules state that they should. This confirms what many baseball
insiders have thought for years: MLB umpires have a high strike zone.

* We define a "star" as any player in the top ten for receiving votes for MVP in any year, covering
about players. Star players for the years we examined were: Kobe Bryant, LeBron James, Allen lverson,
Shaquille O'Neal, Jason Kidd, Carmelo Anthony, Dwyane Wade, Vince Carter, Tim Duncan, Kevin
Garnett, Yao Ming, Steve Nash, Dirk Nowitzki, Dwight Howard, Elton Brand, Tracy McGrady, Chris
Paul, Amar'e Stoudemire, Kevin Durant, and Paul Pierce.

GO FORIT
Why coaches make decisions that reduce their team’s chances of winning

The sun retreated behind the hills on the west side of Little Rock on a warm Thursday in
September 2009. The Pulaski Academy Bruins and the visiting Central Arkansas Christian Mustangs
emerged from their locker rooms and stretched out on the field and applied eye black. Apple-cheeked
cheerleaders alternated between practicing their routines and checking their backlog of text messages. The
air was thick with concession stand odor. The PA blasted AC/DC's "Thunderstruck™ and the predictable
medley of sports psych-up songs. A thousand or so fans found their seats on the bleachers, filing past the
placards for a store called Heavenly Ham, Taziki's Greek Tavern, and other local businesses and
insurance agents. It was conventional stuff, in other words, a typical high school football tableau.

Then the game started.

On the first possession, Pulaski marched steadily downfield until it faced fourth down and five at
the Mustangs'

14-yard line. The obvious strategy, of course, was to attempt an easy field goal and be happy with
a 3-0 lead.

But without hesitation, the offense remained on the field and went for it. The quarterback, Wil
Nicks, rolled left, looked for a blue jersey, spotted one of his five receivers, and zipped a swing pass near
the sidelines that a junior receiver, Garrett Lamb, caught for a six-yard gain. First down.

A few plays later, thanks to an intentional grounding penalty and a bad snap, Pulaski faced fourth
and goal from the opponent's 23-yard line. Again, conventional wisdom fairly screams: Attempt the field
goal! Again, Pulaski did otherwise, going for it, lining up five receivers. Nicks was pressured out of the
pocket and threw his ninth pass of the drive, a wayward throw, well behind the intended receiver, that fell
innocuously to the turf. Central
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Arkansas Christian took over on downs.

By the end of the first quarter, the Bruins had declined to punt or attempt a field goal on all four of
their fourth downs, field position be damned. Then again, this wasn't so surprising given that the team's
roster listed neither a punter nor a kicker among its 45 players. Nicks, the quarterback, had already
attempted 15 passes, on a pace to eclipse the 50 tosses he'd thrown in his previous game.

Early in the second quarter, Pulaski scored its first touchdown. After a nifty play fake, Nicks threw
over the defense to a streaking receiver, Caleb Jones. On the ensuing kickoff, eleven Pulaski players
massed near the 40-yard line. With the ball propped horizontally on the tee, resembling an egg on its side,
the Pulaski players ran in different directions, as if performing an elaborate dance for which only they
knew the choreography. With the play clock winding down, a burly senior tackle, Allen Wyatt, squirted a
nine-yard kick that hugged the turf and bounced awkwardly before the visiting team pounced on the ball
and hugged it like a long-lost relative.

As one of the texting cheerleaders might have abbreviated it: WTF? Who ever heard of deploying
an onside kick in the second quarter, much less when you aren't behind?

But none of it provoked surprise among the Pulaski fans. After the opponents fell on the ball, the
Bruins jogged off as if nothing remarkable had happened. And in retrospect, nothing had. Turns out that
after most of Pulaski's touchdowns, the team went for a two-point conversion, not an extra point. On
kickoffs, either they attempted fluttering onside kicks from any of a dozen formations or the designated
kicker--who's not really a kicker--would turn sideways and purposely boot the ball out of bounds,
preventing a return.

And the, um, avant-garde play-calling didn't stop there. When Central Arkansas Christian punted,
Pulaski didn't position a man back, much less attempt a return. Instead, it chose to let the ball simply die
on the turf. Pulaski threw the football on the majority of downs--except for third and long, when they
often ran the ball. They sometimes lined up eight men on one side of the field. From a spread offense
formation, they deployed crafty shuffle passes, direct snaps to the running back, end arounds, reverses,
and an ingenious double pass. Pulaski often showed greater resemblance to a rugby team than to a football
team.

The players, not surprisingly, love it. What teenager who goes out for the high school football
team wouldn't be enthralled with a system that encourages passing on most downs, routinely racks up 500
yards a game in total offense, and is chock full of trick plays? "You can't imagine how fun it is," gushed
Greyson Skokos, a thickly proportioned running back and one of four Bruins players who would go on to
catch at least 50 passes in the 2009 season.

The defensive players don't mind it, either. Though they're not on the field much, they welcome
the challenge that comes when the offense fails to convert a fourth down and the opponent suddenly takes
possession of the ball in the "red zone," sometimes just a few yards from scoring. The Pulaski fans are
accustomed to it by now, as well.

Most enjoy the show, shake their heads, and almost uniformly refer to the team's coach, Kevin
Kelley, as a "mad scientist."”

Truth is, Kelley isn't mad at all. Quite the opposite. He's relentlessly rational, basing his football
philosophy not on
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whimsical experimentation or hot spur-of-the-moment passion but on cool thinking and cold, hard math.

Playing high school ball in Hot Springs, Arkansas, in the 1980s, Kelley watched in frustration as
his conservative coach ordered the team to run on first and second downs, pass on third down, and punt or
attempt a field goal on fourth down. To Kelley it made no nsense: "It was like someone said, 'Hey, it's
fourth down, you have to punt now.' So everyone started doing it without asking why. To me, it was like,
"You can have an extra down if you want it. No, I'll be nice and just use three.' " At college at Henderson
State, Kelley took a few economics courses, and though demand and supply curves didn't captivate
him--he ended up majoring in PE--he was intrigued by the thought of applying basic statistics and
principles of economics to football. Within a few years, he had his chance. In 2003, he was promoted to
head football coach at Pulaski Academy, an exclusive private school where Little Rock's prominent
families sent their kids. He decided to amass statistics and, based on the results, put his math into practice.

Among his early findings: His teams averaged more than six yards per play. "Think about it," he
says. "[At six yards per play] if you give yourself four downs, you only need two and a half yards per
down. You're in great shape. Even if you're in, like, third and eight, you should be okay. I'll keep all four
downs, thank you very much!"

Kelley also realized quickly that using all four downs and breaking with hidebound football
"wisdom" confused defenses, enabling his team to gain even more yards. "When third and seven is a
running down and fourth and one could be a passing down, and defenses don't know whether to use dime
packages or nickel packages, the offense does even better."

Although Pulaski is hardly successful on every fourth-down attempt, it succeeds roughly half the
time, enough to convince Kelley that statistically, his team is better off going for it every time. And keep
in mind that this is without the element of surprise.

According to Kelley's figures, in Arkansas high school football, teams tend to average a
touchdown on one of every three possessions. By punting away the ball three times when he didn't have to,
he'd essentially be giving the opponents a touchdown each game.

By the time Pulaski played Central Arkansas Christian in September 2009, it had been more than
two years since one of his teams had attempted a punt--and that was a gesture of sportsmanship to prevent
running up the score. (Still more proof that no good deed goes unpunished, it was returned for a
touchdown, cementing Kelley's belief that punting is a flawed strategy.) Again, Kelley and his numbers:
"The average punt in high school nets you around 30 yards, but especially when you convert around half
your fourth downs, it doesn't make sense to give up the ball,” he says. "Honestly, | don't believe in
punting and really can't ever see doing it again."

He means ever . What about the most extreme scenario, say, when the offense is consigned to
fourth and long, pinned near its own end zone? It's still better not to punt? "Yup," he says, arms folded
across his thick belly.

Huh?

According to Kelley's statistics, when a team punts from that deep, the opponent will take
possession inside the
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40-yard line and, from such a favorable distance, will score a touchdown 77 percent of the time.
Meanwhile, if the fourth-down attempt is unsuccessful and the opponent recovers on downs inside the
10-yard line, it will score a touchdown 92 percent of the time. "So [forsaking] a punt you give your
offense a chance to stay on the field.

And if you miss, the odds of the other team scoring a touchdown only increase 15 percent.”

The onside kicks? According to Kelley's figures, after a conventional Kickoff, the receiving team,
on average, takes over at its own 33-yard line. After an unsuccessful onside kick, it assumes possession at
its own 48.

Through the years, Pulaski has recovered between one-quarter and one-third of its onside kicks.
"So you're giving up 15 yards for a one-in-three chance to get the ball back,” says Kelley. "I'll take that
every time!"

The decision not to return punts? In high school, punts seldom travel more than 30 yards. And at
least for a small, private high school where speed demons are in short supply, Pulaski's return team
seldom runs back punts for touchdowns. A far more likely outcome for the return team is a penalty or a
fumble. So Kelley--the same man who will go for it on fourth and 20--instructs his team to avoid
returning punts altogether. "It's just not worth the risk," he explains.

A folksy, exceedingly likable man in his mid-forties whose wife, kids, and elderly mom come to
every Pulaski home game, Kelley makes no pretenses about his academic credentials. "1 just like to
quantify it all together,” he says. "But I'm not like an astrophysicist or a real math whiz."

The real math whizzes, however, confirm much of Kel ey's analysis. David Romer, a prominent
Cal-Berkeley economist and member of the National Bureau of Economic Research--whose wife,
Christina, chaired President Obama's Council of Economic Advisers for two years--published a 2005
study titled "Do Firms Maximize?

Evidence from Pro Football." Taking data from the first quarter of NFL games, Romer concluded
that in many fourth-down situations, statistically, teams are far better off forgoing a punt or field goal and
keeping the offense on the field for another down. His paper is filled with the kind of jargon that would
induce narcolepsy among most football fans. He also looked only at first-quarter results because he
figured his data would be skewed by obvious fourth-down attempts, for example, when a team is down by
seven points late in the game and everyone knows it has to go for it. But, greatly simplified, here are his
conclusions: Inside the opponent's 45-yard line, facing anything less than fourth and eight, teams are
better offgoing for it than punting .

Inside the opponent's 33-yard line, they are better off going for it on anything less than fourth and
11.

*Regardless of field position, on anything less than fourth and five, teams are always better off
going forit .

Other mathematicians and game theory experts have reached similar conclusions. Frank Frigo and
Chuck Bower--a former backgammon world champion and an Indiana University astrophysicist--created
a computer modeling program for football called ZEUS that takes any football situation and furnishes the
statistically optimal strategy. The results often suggest going for it when the conventional football wisdom
says to punt.
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Kelley believes that the "quant jocks™ don't go far enough to validate the no-punting worldview
and, more generally, the virtues of risk-taking. "The math guys, the astrophysicist guys, they just do the
raw numbers and they don't figure emotion into it--and that's the biggest thing of all,” he says. "The
built-in emotion involved in football is unbelievable, and that's where the benefits really pay off." What
he means is this: A defense that stops an opponent on third down is usually ecstatic. They've done their
job. The punting unit comes on, and the offense takes over. When that defense instead gives up a
fourth-down conversion, it has a hugely deflating effect. At Pulaski's games, you can see the shoulders of
the opposing defensive players slump and their eyes look down when they fail to stop the Bruins on
fourth down.

Conversely, Kelley is convinced that fourth-down success has a galvanizing effect on the offense.
"It was do or die and they did," he says. "I don't think it's a coincidence that on more than half of our
touchdown drives, we converted a fourth down."

Similarly, according to Kelley's statistics, when an Arkansas high school team recovers a turnover,
it is almost twice as likely to score a touchdown as it is when it receives a punt at the same yard line. He
cites this as another argument in support of onside kicking and the refusal to risk fumbling a punt return.

The benefits of Kelley's unique system don't stop there. Because the formations and play-calling
are so out of the ordinary, Pulaski tends to induce an inordinate number of penalties from the opposing
team. Since Pulaski's ways are so thoroughly unique, in the week before playing the Bruins, opponents
depart from their normal preparation routine. They devote hours to practicing all manner of onside kick
returns and defending trick plays and installing dime packages on fourth down. There's that much less
time to spend practicing their own plays.

Especially in high school, when off-season practice time is limited--and you're dealing with
teenage attention spans--those lost hours can be critical. In the run-up to the Pulaski game, Central
Arkansas Christian's coach, Tommy Shoemaker, estimated that he spent half his practices worrying about
the Bruins'

38

schemes. How much time did his team usually spend on the opposition? "Maybe twenty percent."
Then again, he added wryly, at least his boys didn't have to spend time worrying about punt returns or
field goal blocks. Turning serious, he added: "Keep in mind, we play these guys every year. | couldn't
imagine what it'd be like getting ready if you didn't have any history."

Still another abstract benefit of playing for Pulaski: The experience is so different from traditional
high school football that the Bruins' players feel as though they're part of something unique, an elite unit
amid regular cadets.

The team bonds have solidified; the offensive and defensive players consider themselves kindred
spirits, bracketed together by their singular coach. And there are so many trick plays and intricate
formations that players, by necessity, are alert at all times.

Happy as Kelley is to unleash his empirical evidence, these are the numbers that matter most to
him: In the years since he took over as head coach, Pulaski is 77-17-1 through 2009, winning 82 percent
of its games, and has been to the state championship three times, winning twice. All this despite drawing
talent from only a small pool of private school adolescents. "I'm telling you," says Kelley. "It works."

It's up for debate whether Kelley's operating principles would work in all cases, for all teams, on al
levels--for
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the record, he thinks they would--but his success at Pulaski is beyond dispute. With that record, you'd
think other coaches would try to implement some form of Kelley-ball, but although he has become a
minor celebrity in coaching circles and speaks at various banquets and conferences, he has not been
flattered sincerely by imitation.

Other coaches have cribbed the West Coast offense from Bill Walsh, the former Stanford and San
Francisco 49ers coach, or the spread formation from Mike Leach, late of Texas Tech, but Kelley draws
little more than a curious eye. "If there's another team out there that don't ever punt,” he says with a shrug,
"I haven't heard of 'em."”

Several years ago, a prominent college coach paid a visit to Kelley's office at Pulaski, a
nondescript box off to the side of the basketball court. The coach--Kelley doesn't want to name him for
fear it might hurt the future recruitment of Pulaski players--asked for a primer on "that no punting stuff."
Kelley happily obliged, explaining his philosophy and showing off his charts. "He wrote all sorts of stuff
down in this big old binder and I'm thinking,

'Finally someone else sees the light.' " But when Kelley watched the coach's team play the next
season, he saw no evidence that he had a disciple. Even armed with the knowledge that he was
disadvantaging his team by his decision to punt, the coach routinely ordered the ball booted on fourth
down.

That mirrors David Romer's experience. In his paper, Romer, the Berkeley economist, argued that
the play-calling of NFL teams shows "systematic and clear cut" departures from the decisions that would
maximize their chances of winning. Based on data from more than 700 NFL games, Romer identified
1,068 fourth-down situations in which, statistically speaking, the right call would have been to go for it.
The NFL teams punted 959

times. In other words, nearly 90 percent of the time, NFL coaches made the suboptimal choice.

Inasmuch as an academic paper can become a cult hit, Romer's made the rounds in NFL executive
offices, but most NFL coaches seemed to dismiss his findings as the handiwork of an egghead, polluting
art with science.

Plenty admit to being familiar with Romer's work; few have put his discoveries into practice.

It all lays bare an abiding irony of football. Here are these modern-day gladiators, big, strong
Leviathans. It's a brutal, unforgiving game filled with testosterone and bravado. Players collide off each
other so violently that there might as well be those cartoon bubbles "Pow" and "Bam." The NFL touts
itself as the baddest league of all. Yet when it comes to decision-making, it's remarkably, well, wimpy.

There's not just an aversion to risk and confrontation; coaches often make the wrong choice. In
other words, they're just like ... the rest of us.

Time and again, we let the fear of loss overpower rational decision-making and often make
ourselves worse off just to avoid a potential loss. Psychologists call this loss aversion, and it means we
often tend to prefer avoiding losses at the expense of acquiring gains. The psychologists Daniel
Kahneman and Amos Tversky are credited with discovering this phenomenon. (Kahneman won the Nobel
Prize for this work in 2002; Tversky died in 1996

before being recognized.) As the late baseball manager Sparky Anderson put it: "Losing hurts
twice as bad as winning feels good."

For most of us, the pain of losing a dollar is far more powerful than the pleasure of winning a
dollar. In a frequently cited psychology experiment, subjects are offered two gambles that have identical
payoffs but are framed differently. In the first gamble, a coin is flipped, and if it lands heads, you get
$100; if tails, you get
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nothing. In the second gamble you are given $100 first and then flip the coin. If the coin lands heads, you
owe nothing; if tails, you pay back the $100. Subjects dislike the second experiment much more than the
first even though the actual gains and losses are identical. *

Marketing and advertising execs cater to this bias. Would you rather get a $5 discount or avoid a
$5 surcharge?

The same change in price framed differently has a significant effect on consumer behavior. A
study of insurance policies, for instance, found that consumers switch companies twice as often when
their carrier raises rates, as opposed to when the competition decreases its rates by the same amount. In
everyday life, loss aversion causes people to make suboptimal choices. Many home owners looking to sell
their houses right now would rather keep them on the market for an extra year than drop the price to
$5,000 less than they paid, even though keeping the home for an extra year will surely cost them more
than $5,000. A study of home sales by two economics professors, David Genesove and Christopher
Mayer, then at the University of Pennsylvania's Wharton School of Business, showed this pattern. Home
owners were reluctant to reduce the sale price below what they paid for the house even when continuing
to own it meant incurring carrying costs--mortgage, utilities, maintenance--far exceeding the reduction in
price needed to sell it. The idea of a loss was just too painful for them. In contrast, home owners facing a
gain on a house often sold too early and for too little. The gain didn't matter as much as long as there
wasn't a loss.

On Wall Street, fear of loss is often behind dubious investment strategies. Mutual fund managers,
for example, will hold well-known or recognizable companies instead of obscure companies that are
expected to deliver much better performance. The rationale: If you lose money by buying Walmart or
Microsoft--recognizable blue chip companies--no one will blame you. You won't get fired; they'll chalk it
up to "bad luck.” Even though a small, obscure company might be a better bet, on the off chance that it
doesn't pay off, you risk losing the client. So it is that many mutual fund managers will choose good
companies over good investments.

On the television reality show The Biggest Loser , obese contestants compete to lose weight. The
more they lose, the more they are rewarded. Two Yale professors, lan Ayres, an expert in contract law,
and Dean Karlan, a behavioral economist, were desperate to lose weight. Like the Biggest Loser
contestants, they tried to find motivation in rewards. It didn't work, and so they flipped the Biggest Loser
concept around and tried to motivate themselves with loss aversion. They entered a weight-loss bet with
each other, and each one committed to pay the other $1,000 a week if he didn't lose the required weight.
In addition, once the weight was lost, it couldn't be gained back without incurring the $1,000 penalty.

Two years later, neither professor has seen a dime of the other's money--and they've lost almost 80
pounds between them. They launched a company, stickK.com , to help people facilitate personal
commitment contracts for weight loss and other personal goals by using loss aversion. If you don't live up
to your end of the 42

contract, they give your money to charity or a designated beneficiary. (In another variation, the
losers have to donate the money to a cause that runs counter to their political sensibilities: gun haters
contributing to the NRA, pro-lifers contributing to Planned Parenthood.)

This same loss aversion affects coaches. They behave much like the shortsighted mutual fund
manager who
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forgoes long-term gains to avoid short-term losses and the amply girthed professors who could
lose weight only when faced with a loss rather than a reward. The coaches are motivated less by potential
gain (a touchdown) than by fear of a concrete loss (the relative certainty of points from a field goal).

More broadly, many coaches ultimately are motivated less by the potential of a Super Bow! ring
than by the potential loss of something valuable they possess: their job. And in sports, there are few faster
ways to lose your employment than by bucking conventional thinking, by trying something radical, and
failing. A coach ordering his team to punt on fourth and three--even when it's statistically
inadvisable--faces little backlash. He is the money manager who plays it safe and loses with Walmart. If
he goes for it and is unsuccessful, there's hell to pay. He is then the money manager who loses on that
unknown tech stock and now risks losing the entire account.

It makes for an odd dynamic in which the incentives and objectives of coaches aren't perfectly
aligned with those of the owners or the fans. All want to win, but since the owners and fans can't be fired,
they want to win at all cost. Give a coach truth serum and then ask what he'd prefer: go 8-8 and keep your
job or go 9-7 and, because of what's perceived to be your reckless, unconventional play-calling, lose your
job?

It's not just football coaches who make the wrong choices rather than appear extreme. In
basketball, for instance, prevailing wisdom dictates that coaches remove a player with five fouls,
particularly a star, rather than risk having him foul out of the game. But does this make sense?

We can start by measuring how long a player sits on the bench once he receives a fifth foul. We
analyzed almost 5,000 NBA games from the 2006-2007 to 2009-2010 seasons and found that when a
player receives his fifth foul, on average, there is 4:11 left to play in the game. He's benched for about
3:05 of that remaining time, leaving only 1:06 of actual playing time with five fouls. Stars are treated a
little differently. * On average, they don't receive their fifth foul until there is 3:44 left, and coaches bench
them for a little more than two minutes.

The strategy of sitting a player down with five fouls and waiting until the end of the game to put
him back in presumes that players, particularly stars, are more valuable at the end of the game than at
other times. But this is seldom the case.

Statistical analysts in basketball have created "plus-minus,” or an "adjusted plus-minus,” a metric
for determining a player's worth when he is on the floor. Simply put, it measures what happens to the
score when any particular player is on the court. When a player is plus five, that means his team scored
five more points than the opponent when he was on the floor. Thus, this measure takes into account not
only the individual's direct influence on the game from his own actions but also the indirect influence he
has on his teammates and his opponents. It measures his net impact on the game.

As often as we hear about "clutch players,” for the average NBA player, his contribution to the
game, measured by plus-minus, is actually almost two points lower in the fourth quarter than in the first
quarter. This is also true for star players and is even the case in the last five minutes of the game. Thus,
the strategy of sitting a player down with five fouls to save him for the end of the game seems to be based
on a faulty premise--he is no more valuable at the end of the game.

Now consider who replaces the player when he sits on the bench. The average substitute
summoned in the fourth

loaded from: fib Iketab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

loaded from: fib Iketab.ir

28

quarter to replace the teammate in foul trouble, not surprisingly, has an even smaller impact. Replacing
the star player in foul trouble with a sub has the net effect of reducing the team's points by about 0.17 for
every minute the star is on the bench. This is a heavy price to pay. (We considered that a star player in
foul trouble might compete conservatively, so maybe the difference between a sub and a star who plays
conservatively with five fouls isn't all that great. But no, it turns out that's not true. If anything, star
players have an even higher plus-minus than normal when they are in foul trouble.)

Leave a player with five fouls in the game and what happens? The average player with five fouls
will pick up his sixth and foul out of the game only 21 percent of the time. A star is even less likely to
pick up a sixth foul (only 16 percent of the time once he receives his fifth foul; remember "Whistle
Swallowing"?). Thus, leaving a player in the game with five fouls hardly guarantees that he'll foul out.

Bottom line: An NBA coach is much better off leaving a star player with five fouls in a game. By
our numbers, coaches are routinely giving up about 0.5 points per game by sitting a star player in foul
trouble (and that doesn't include the minutes he might have sat on the bench with three fouls in the first
half). That may not seem like much, but in a close game, in which these situations often occur, it could
mean the difference between winning and losing. We estimate that leaving a player in with five fouls
instead of benching him improves the chances of winning by about 12 percent. Over the course of a
season, this can mean an extra couple of wins. Yes, a player may foul out of a game, but benching the
player ensures that he's out of the game. As Jeff Van Gundy, former coach of the Houston Rockets and
New York Knicks and current television announcer, once put it on the air, "I think coaches sometimes
foul their players out."

So why don't NBA coaches let their players--particularly their stars--keep playing when they have
a lot of fouls?

Again, loss aversion and incentives. If you lose the game by following convention and sitting your
player down, you escape the blame. But if you play him and he happens to foul out and the team loses,
you guarantee yourself a heaping ration of grief on sports talk radio, in columns, and over the blogosphere
even though the numbers strongly argue in favor of leaving the player in the game. As with punting on
fourth down, coaches are willing to give up significant gains to mitigate the small chance of personal
losses. Presented with this evidence, one NBA coach maintained that he was stil going to remove a player
when he picked up his fifth foul late in the game. Why? "Because," he said, "my kids go to school here!"

Another example of loss aversion is seen in basebal . Game after game, the same scene plays out
with almost numbing familiarity: It's the ninth inning, the manager for the winning team summons the
liveliest arm in the bullpen, the PA system cranks up ominous music--Metallica's "Enter Sandman" more
often than not--and out trots Mariano Rivera, the Yankees' peerless relief pitcher, or his equivalent, to
record the save. Why? Because conventional baseball wisdom dictates that managers use their best relief
pitchers at the end of games to preserve victories. The presumption: This is the most important part of the
game, with the greatest impact on the outcome.

Not for nothing are these pitchers called closers.

loaded from: fib Iketab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

loaded from: fib Iketab.ir

29

But where is it written that a closer must close? What if the most important moment in the game,
when the outcome is most likely to be affected, occurs earlier? Might it not make more sense to summon
Rivera or Boston Red Sox closer Jonathan Papelbon when the game is tied in the sixth inning and there
are runners on base?

Wouldn't they be more valuable at this juncture than they are when they usually report to work:
the ninth inning when their team is ahead?

Yet you almost never see a manager use his bullpen ace before the eighth inning. Why? Because,
again, what manager wants to subject himself to the inevitable roasting if this strategy fails? If your closer
isn't available to seal the game and you happen to lose ... well, managers have been fired for lesser
offenses. (Keep in mind, too, that closers like to accumulate "saves"--which occur if they are the last one
pitching--since saves translate into dollars in the free agent market.) Even in hockey, one can see loss
aversion affecting coaching strategy. " Pulling the goalie™ and putting another potential goal scorer on the
ice near the end of a game when your team is losing decidedly improves your chances of scoring a goal
and tying the game, but it also increases the risk that with the net empty, an opponent will score first and
put the game out of reach. We found that NHL teams pull their goalies too late (on average with only 1:08
left in the game when down by one goal and with 1:30 left when down by two goals). By our calculations,
pulling the goalie one minute or even two minutes earlier would increase the chances of tying the game
from 11.6 percent to 17.6 percent. Over the course of a season that would mean almost an extra win per
year. Why do teams wait so long to pull the goalie? Coaches are so averse to the potential loss of an
empty-net goal--and the ridicule and potential job loss that accompany it--that they wait until the last
possible moment, which actually reduces their chances of winning.

When do we see coaches take risks? Well, when do we take risks in everyday life? Usually when
there's little or nothing to lose. You're less likely to be loss-averse when you expect to lose. Think of your
buddy in Vegas who's getting crushed at the tables. Already down $1,000, he'll take uncharacteristic risks,
doubling down when he might otherwise fold, in hopes of winning it back. How many times have you
gotten lost driving the back roads and taken a few turns based on intuition rather than consult your map or
GPS? "Hey, why not? I'm lost already."

For that matter, how many schlubs have overreached around the time of last call, figuring that if
they get shot down, they're no worse for it?

Coaches are subject to the same thinking: In the face of desperation, or a nearly certain loss, they'l
adopt an unconventional strategy. They'll go for it on fourth down when their team is trailing late in the
game. They'll pull the goalie with a minute left. They'll break the rotation and use their ace pitcher in the
seventh game of a World Series. Why not?

Consider how the forward pass became a part of football. It was 47

legalized in 1906 but hardly ever deployed until 1913, seven years later, when a small, obscure
Midwestern school, Notre Dame, had to travel east to face mighty Army, a heavily favored powerhouse.
With little to lose, the Fighting Irish coach, Jesse Harper, decided to employ this risky, newfangled
strategy by using his quarterback, Charlie "Gus" Dorais, and his end, a kid named Knute Rockne. The
summer before, Dorais and
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Rockne had been lifeguards on a Lake Erie beach near Sandusky, Ohio, who passed the time
throwing a football back and forth. The Army players were stunned as the Irish threw for 243 yards,
which was unheard of at the time. Notre Dame won easily, 35-13. After that, the Irish no longer resided in
college football obscurity, Dorais and Rockne became one of the first and best passing tandems of all time,
and the forward pass was here to stay.

Dorais and Rockne would both go on to become revered Hall of Fame coaches, in large part
because they continued deploying their passing tactics at the coaching level.

In the rare instances when coaches in sports embrace risk systematically--not in the face of
desperation but as a rule--there is a common characteristic. It has nothing to do with birth order or brain
type or level of education.

Rather, those coaches are secure in their employment. If the experiment combusts, they have little
to lose (i.e., their jobs).

Is it coincidence that New England Patriots coach Bill Belichick opts to go for it on fourth down
more often than any of his colleagues do? True, Belichick is a cerebral sort who understands risk aversion
and probability as well as anyone, but he's also won three Super Bowls since 2001 and has more job
security than any other coach in the NFL. We noticed that before he became a coaching star, Belichick
approached the game quite differently. In his first head coaching stint in the NFL, with Cleveland,
Belichick amassed an unimpressive 45 percent winning percentage and had only one winning season in
five years. In Cleveland, he never exhibited the penchant for risk-taking that he shows with the Patriots.
Back when he commanded the Browns, he went for it on fourth down 48

only about one out of seven times. Since taking the helm at New England in 2000, Belichick has
gone for it on fourth down a little more than one in four times.

But this tells only part of the story. In Cleveland, Belichick's team trailed more often, and so many
of the fourth downs he went for were in desperate situations--trailing near the end of the game. In New
England, he had better teams and hence was ahead much more frequently, facing fewer "desperate”
fourth-down situations. Looking only at fourth-down situations in the first three quarters with his team
trailing by less than two touchdowns, we found that in Cleveland he went for it on fourth down only about
one in nine times, but in New England he went for it about one out of four times in the same situations.
Belichick was almost three times more likely to go for it on fourth down in New England than he was in
Cleveland.

One could argue that having a better team in New England meant he was more likely to convert
more fourth downs, which is why he chose to go for it more often. True, his Patriots converted more of
their fourth-down attempts than his Browns did, but the differences weren't big (59 percent versus 51
percent), certainly not three times larger. Plus, in Cleveland, since he attempted more "desperate” fourth
downs, sometimes with more than ten yards to go, you'd expect the success rate to be lower. Controlling
for the same yardage, Belichick's Patriots were only slightly better than his Browns at succeeding on
fourth down.

So what changed his appetite for risk? Belichick didn't have great job security in Cleveland, as
evidenced by his eventual dismissal in 1996. Even in New England the first couple of years, when his job
was less certain, he remained conservative. Only after his teams had won multiple Super Bowls and he
was hailed as "the smartest coach in football” did his risk-taking increase. His job security at that point
wasn't an issue.

But even a secure coach bucks convention at his own peril. In November 2009, the Indianapolis
Colts,
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undefeated at the time, hosted the New England Patriots. The latest installment in the NFL's most
textured rivalry, it was a Sunday night affair televised on NBC. New England led comfortably for most of
the game, but in the fourth quarter the wires of the Colts'

offense started to connect. Indianapolis scored a late touchdown to close the score to 34-28. The
crowd noise at Lucas Oil Stadium reached earsplitting levels.

On the Patriots' next possession, they moved the ball with deliberate slowness and faced fourth
and two on their own 28-yard line. It was a compelling test case for risk management in the NFL. If the
Patriots punted, it was a virtual certainty that Indianapolis would get the ball back, leaving Peyton
Manning slightly more than two minutes and two time-outs (one of their own and one from the
two-minute warning) to move the ball 65 or 70 yards to score a touchdown--a feat he had achieved on
many occasions, including the last time the two teams had met in Indianapolis.

If the Patriots went for it and converted, the game's outcome would effectively be sealed. However,
if the Patriots went for it and failed, they would give the Colts the ball inside their 30-yard line. So going
for it would either end the game or--worst-case scenario--give the ball back to Manning and the Colts'
offense 35 to 40

yards closer than punting the ball would. If the Colts scored a touchdown quickly from that shorter
distance, there might still be time for the Patriots to kick a game-winning field goal. There were other
factors as well. The Patriots' defense was visibly exhausted, and, thanks to injuries, two starters were
missing from New England's defensive secondary, another factor militating against punting. Watching the
game at home in Arkansas, Kevin Kelley shouted at his television, hoping Belichick would have the
"guts" (his word) to forsake punting.

Beyond gut intuition, the analytics also supported going for it. Crunching the numbers, the average
NFL team converts on fourth and two about 60 percent of the time. If successful, the Patriots would
almost assuredly win the game. If they failed and the Colts took over on the Pats' 30-yard line with two
minutes left and down by six points, the Patriots were still 67 percent likely to win the game. In other
words, the Colts had only a one in three chance of actually scoring a touchdown from the Patriots' 30, so
it was hardly as if the Patriots were conceding a touchdown if the fourth-down attempt failed.
Alternatively, punting the ball would put the Colts at roughly their own 30, which gave the Patriots about
a 79 percent chance of winning. There was, then, only a 12 percent difference in the probability of
winning the game if the Patriots failed on fourth down versus if they punted the bal . And if they
converted (which was 60 percent likely), the game would effectively be over. Adding everything up,
going for it gave the Patriots an 81 percent chance to win the game versus a 72 percent chance if they
punted. * Even tweaking these numbers by using different assumptions, you'd be hard-pressed to favor
punting. At best, you could say it was a close call between punting and going for it; at worst, going for it
dominated.

NFL fans probably will recall what happened next. Belichick ordered his offense to stay on the
field. "We thought we could win the game on that play,” he said afterward. New England's quarterback,
Tom Brady, had thrown for nearly 400 yards that evening but couldn't pick up the crucial 72 inches on
fourth down. He zipped a quick pass to Kevin Faulk. Like a man smushing out a cigarette in an ashtray,
Colts safety Melvin Bullitt ground Faulk into the turf a few feet shy of the line.
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By then, the fates had already written the script. As condemnation of Belichick's "cowboy tactic™
and "needless gamble" was beginning to crackle in the broadcast booth and on the blogosphere, the Colts
marched methodically, inevitably, to the end zone. With seconds to play, Indianapolis scored a touchdown
on a one-yard pass to win the game 35-34.

Belichick may have been the most highly regarded coach in the NFL and may have made what
was, statistically anyway, the correct call, but out came the knives. The reviews from the salon were
brutal:

"You have to punt the ball in that situation. As much as you may respect Peyton Manning and
hisability, as much as you may doubt your defense, you have to play the percentages and punt the ball....

You have got to play the percentages and punt the ball." -NBC analyst Tony Dungy, the Colts'
formercoach

"It was a really bad coaching decision by Coach Belichick. I have all the respect in the world for
him,but he has to punt the ball. The message you send in the locker room is, 'l have no confidence in
myyoung guys on defense." " -former Patriots safety and current NBC analyst Rodney Harrison

"Ghastly.... Too smart for his own good this time. The sin of hubris.”-Boston Globe columnist
DanShaughnessy

"Is there an insanity defense for football coaches?" -Boston Herald columnist Ron Borges

"l hated the call. It smacked of 'I'm-smarter-than-they-are' hubris. This felt too cheap."-Peter
King,Sl.com

"My vocabulary is not big enough to describe the insanity of this decision."-former NFL
quarterbackand ESPN analyst Trent Dilfer

"Fourth-and-jackass. That's our name for a now-infamous play in New England Patriots'
history."-Pete Prisco, CBSSports.com

"So what was more satisfying Sunday night, watching good guy Peyton Manning rally the Colts or
badguy Bill Belichick choke as a tactician?"-Jeff Gordon , St. Louis Post-Dispatch Of course none of
these criticisms mentioned that punting was statistically inferior or at best a close call relative to going for
it. In fact, they claimed the opposite, that punting was the superior strategy. It wasn't.

It wasn't just that the Patriots had lost. It was that Belichick had dared to depart from the status
quo. He was the geek with the pocket protector, and damn if it didn't feel good when he was too smart for
his own good. It had all the ring of the cool kids in school celebrating when the know-it-all flunked the
test.

Unless blessed with clairvoyance, you make a decision before you know the outcome. The
decision to go for it was the right decision. That it didn't work out doesn't change the soundness of the
decision. Yet people seldom see it this way. They have what psychologists call hindsight bias. If you did
the right thing but failed because of bad luck, you're stupid. If you did the wrong thing but succeeded
because of good fortune, you're a genius. Of course, it's often the opposite. If your buddy is playing
blackjack at the card table and takes a hit (an extra card) when he has 19 and the dealer is showing 4, you
should call him a moron. The statistics tell you to stick (decline a card) because the most probable event is
that the dealer will bust (get more than 21) or have less than 19. If
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your buddy takes a card anyway and gets a 2, giving him 21, and wins, should he be hailed as a
genius? No, he's still a moron--just a lucky moron. The same holds for any decision we make in the face
of uncertainty. Luck doesn't make us smarter or dumber, only lucky or unlucky.

The very next week the Patriots hosted their division rivals, the New York Jets, who had beaten
the Pats a few weeks earlier. On their second drive, New England faced fourth down and one on the Jets'
38-yard line. Despite the beating he'd taken in the media, among fans, and even from former Patriots
players, Belichick again went for it, which is exactly what the numbers tell you to do. In the broadcast
booth, the announcers were leery, already questioning the coach's tactics, "especially after what happened
the previous week!" they intoned. This time, however, Laurence Maroney, the Pats' bruising running back,
busted over the left tackle for two yards. First down. The announcers said little. Belichick was not
praised for this strategic success commensurately with how he'd been blasted the previous week.

Again, this is Bill Belichick. If the most secure coach in the league, whose cerebral analysis is
thought to be unmatched, could be subjected to such a severe beating over a well-calculated risk, imagine
how a rookie coach or a coach on the hot seat is going to be treated.

And it's not just football coaches who face a difficult time departing from convention. In 1993,
Tony La Russa was managing the Oakland A's and was dismayed as his team was last in the division.
Pitching was particularly problematic. Oakland's earned run average (ERA) had swollen to more than
5.00. After a particularly brutal weekend series during which the A's gave up 32 runs, La Russa and his
longtime pitching coach, Dave Duncan, asked themselves, "Who made the rule that teams need four
starters who throw 100 or so pitches, followed by a middle reliever and a closer?"

La Russa seized on an idea: Why not take his nine pitchers and establish three-man pitching
"units" in which each pitcher would throw only 50 tosses, usually within three innings? The thinking was
simple: The pitchers would take the mound every three games but would be fresher since they'd throw
fewer pitches per outing. Also, the opposing batters would be unable to establish much comfort, since
they might well face a different pitcher every time they came to the plate. It turns out that baseball
statistics back this up. Major League batters hit about 27

points lower the first time they face a pitcher in a game. Their on-base percentage is about 27
points lower and their slugging percentage is 58 points lower the first time they face a pitcher. This could
be because the pitcher's arm is fresher or because the hitter needs to see him more than once to figure him
out. Either way, La Russa's idea would capitalize on this effect.

There were other potential advantages, too. By having essentially all your pitchers available to you
each game, you have more options to choose from in any situation. In addition, the most expensive
pitchers tend to be starters who go deep into the game, pitching seven or more innings and throwing
120-plus pitches per game. Turns out the key difference between star pitchers and other pitchers is the
stars' ability to pitch effectively for longer. In the first couple of innings, the differences between star and
nonstar pitchers are much smaller. In La Russa's experiment, for the first three innings he might get
comparably effective results from journeyman pitchers who came at a fraction of the cost of
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the star pitchers, thus leaving extra money to spend on other players--or, in the case of the Oakland A's,
allowing them to remain competitive despite a much smaller budget than some of the big-market teams,
such as the New York Yankees.

It was a radical strategy, but La Russa had the status and standing to try to pull it off. He'd been
the Oakland manager since 1986 and had taken the team to the World Series in 1988, 1989, and 1990. In
1992, the previous season, he had been named manager of the year. With his accumulated goodwill (and
his team in last place), he wasn't risking much by departing from conventional wisdom.

Unfortunately for La Russa, his chemistry experiment fizzled. Why? The starting pitchers hated it.
Publicly they claimed they had a hard time finding a rhythm and settling into a groove. Privately they
complained that the 50-pitch limit precluded them from working the requisite five innings to get a win,
yet they were still eligible for a loss.

(Because future contracts were tied to wins and losses, their manager was potentially costing them
real money.) After five games, four of them losses, and a lot of grumbling from the pitchers, La Russa cut
bait and returned to the traditional four-man, deeper-pitch-count rotation. It was a reminder: You may
have a better strategy, but if the athletes don't buy in, it's probably not worth deploying.

Here is a cautionary tale of what happens to a risk-taking coach on shaky employment footing.
Paul Westhead, coach of the Los Angeles Lakers, was fired 11 games into the 1981-1982 season, in part
because the team's point guard, Magic Johnson, thought the coach was, of all things, too rigid and
restrictive. "This team is not as exciting as it should be," the Lakers' owner, Dr. Jerry Buss, said at
Westhead's firing. By the end of the eighties, Westhead, a Shakespeare scholar who looked the part of a
professor, was coaching at the college level, at Loyola Marymount. There he deployed a strategy based on
many of the same principles that Kevin Kelley uses in Arkansas: The more offensive opportunities and
attempts, the better. The statistics support attempting lots of "big plays"--three-pointers in basketball. The
unconventional approach upsets the opponents' preparation routines and displaces them from their
comfort zone.

In the 1989-1990 season, tiny Loyola Marymount was the toast of college basketball, the
up-tempo team averaging a whopping 122 points a game, running other teams to exhaustion, and coming
within a game of reaching the Final Four. (That the team's star player, Hank Gathers, died during the
season added a sad layer of drama and exposure.)

Intrigued by Westhead's unique philosophy, his willingness to take ordinary "running and
gunning” to a new level, the NBA's Denver Nuggets poached him from the college game to be head coach
for the 1990-1991 season.

He stated that his methods would be even more effective a mile above sea level, as opponents
would tire even more quickly. Westhead encouraged his players to play at a breakneck pace, shoot once
every seven seconds--twice the league average--and take plenty of three-pointers. He reckoned that not
only would shooting 35 percent on three-pointers yield more points than shooting 50 percent on
two-pointers, but longer shots would lead to more offensive rebounds: When the Nuggets missed, they
stood a better chance of retaining possession.

On defense, the team played at the same methamphetaminic speed, using constant backcourt
pressure and trapping. "The idea is to play ultrafast on offense and ultrafast on defense, so it becomes a
double hit," Westhead explained to Sports Illustrated . "And when it works, it's not like one and one is
two. It's like one and one is seven."
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Except that it wasn't. At the pro level, Westhead's experiment failed spectacularly. Opposing
players took advantage of the Nuggets' chaos and the irregular spacing. The Nuggets' strategy of shooting
early and often led to easy baskets on the other end. As it turned out, it was the Denver players who were
often huffing and puffing--and on injured reserve--from the relentless running. (One Denver player
complained that his arm hurt from throwing so many outlet passes.) Games came to resemble the Harlem
Globetrotters clowning on the Washington Generals. In one game, the Phoenix Suns scored 107 points,
most on dunks and layups, in the first half , which still stands as an NBA record. The Nuggets started the
season 1-14 and finished a league-worst 20-62. They scored 120 points a game but surrendered more than
130

and were mocked as the Enver Nuggets, a nod to their absence of "D." Westhead grudgingly
slowed down the pace the next season but was fired nevertheless.

You might say it was a valiant effort by Westhead. Hey, at least he tried something different. And
if his nonconformist ways failed in Denver, they sure worked at Loyola Marymount. Maybe it was just a
question of personnel and circumstance. Barely a decade later, the Phoenix Suns, blessed with better
players than Westhead's Nuggets, were borrowing many of his ideas and principles, racking up wins with
a celebrated breakneck, shoot-first-ask-questions-later offense nicknamed "seven seconds or less."

But Westhead was hardly cast as an innovator. He was considered an "eccentric,” one of the more
damning labels in sports. Mavericks are seldom tolerated in the coaching ranks. A mad professor without
tenure, Westhead--unlike so many who fail conventionally--never got another NBA head coaching
opportunity. His next job was with a modest college program at George Mason University. From there, he
caromed to the Japanese League and the WNBA, where he coached the Phoenix Mercury to a title. He
returned briefly to the NBA as an assistant, but that was short-lived. At this writing, Westhead is the head
women's basketball coach at the University of Oregon, coaching a mediocre team that scores prolifically.

Pulaski's Kevin Kelley is an innovative thinker, but he is also exquisitely well placed to install his
unconventional strategies. In addition to coaching the football team, Kelley doubles as the athletic director
for Pulaski Academy.

He is his own immediate supervisor. He draws his players from a small pool of affluent kids
whose parents can afford parochial school tuition and probably place football a distant third behind
academics and violin lessons.

When Kelley's choices fail, there aren't many boos from the stands or angry fans calling the local
sports talk show or starting websites dedicated to his firing. Since he coaches high school kids, he doesn't
face the threat of player (and agent) revolt the way Tony La Russa did with the Oakland A's pitching staff.

That Thursday night game at Pulaski spanned nearly three hours, mostly because of incomplete
passes and penalties that stopped the game clock. But it showcased how Kelley's savvy and
well-considered, if unconventional, approach led a decidedly smaller, slower, and younger Pulaski team
to victory, 33-20.

Afterward, in the postgame breakdown, Kelley said flatly, "The system won that game." As the
players shook hands near midfield, one of the Mustangs sought out the Bruins' quarterback, Wil Nicks,
and told him, "I wish we played like y'all."

Pulaski went all the way to the Class 5A state championship game in 2008. In that tournament run,
Kelley stayed
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true to his philosophy. In the semifinal game against Greenwood--the school that had knocked them out of
the tournament two years in a row, including a 56-55 heartbreaker in the state championship in
2006--Pulaski started the game with an onside kick, recovered it, and drove all the way down to
Greenwood's six-yard line before turning the ball over after failing to convert on fourth down. That might
have discouraged most coaches, especially against a team they've had trouble beating. Not Kelley. He
continued to go for it on every fourth down, eventually winning the game 54-24 and amassing 747 yards
of total offense in the process.

In the championship game against West Helena Central--a team with eight future Division |
players to Pulaski's one--Kelley again refused to punt or kick. In the waning minutes, the Bruins 58

had possession and clung to a slim 35-32 lead. Faced with three fourth downs early in the drive,
they went for it each time and made it. With less than 1:30 left on the clock, they faced yet another fourth
down at midfield. The conventional strategy was to punt the ball, pin your opponent deep in their own end,
and force them to drive 60 to 70 yards in less than a minute and a half to get into field goal range. If you
go for it and fail, you leave Helena just 20 yards away from field goal range and give them a chance to tie
the game. What do the statistics tell you to do? Go for it. That is what Kelley did. The Pulaski quarterback
plunged over the right side for a couple of yards, converting yet another fourth down on what would be
the final drive of the game as Pulaski ran out the clock and captured its second state championship. Asked
if he ever thought about punting on that final drive with so much at stake, Kelley responded without
hesitation: "Never."

For kindred spirits in the coaching ranks who are tempted to topple conventional sports wisdom,
Kelley has the same advice he gives his teams on fourth down: Go for it. Until they do, at least players
have a response at the ready the next time their coaches accuse them of being soft or making boneheaded
decisions or failing to do everything they can to help the team win. "Sorry, Coach, but I'm just following
the example you set with your play-calling."

* The exception: if little time remains and a field goal would decide the game.

* Research even shows that the brain processes losses differently from gains. In experiments
offering individuals different gambles with the same payoff, but with one framed in terms of gains and the
other in terms of losses, researchers at UCLA--Sabrina M. Tom, Craig R. Fox, Christopher Trepel, and
Russell Poldrack--found that a number of areas in the brain showed increasing activity as potential gains
increased, whereas potential losses showed decreasing activity in these same areas, even though the actual
dollars won and lost were the same.

* Stars are defined as players receiving votes for MVP that season or All-Star players.

* These numbers are based on league averages for the probability of scoring a touchdown from a
specific field position and the probability of converting a fourth and two. It turns out the Patriots are much
more likely than the average team to convert fourth and two (70 percent versus 60 percent) and the Colts,
with Peyton Manning, are much more likely to score a touchdown than the average team from most
positions on the field. But these two effects probably cancel each other out. One other thing to consider,
however, that would also favor going for it over punting is the fact that the Patriots probably would adopt
a more conservative defensive strategy or "prevent™” defense to guard against the deep ball if the Colts
started on their own end of the field. This probably would allow Peyton Manning to march quickly down
to the Patriots' end of the field in less time than usual, making the decision to punt even less valuable.
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HOW COMPETITIVE ARE COMPETITIVE
SPORTS? Why are the Pittsburgh Steelers so
successful and the Pittsburgh Pirates so unsuccessful?

The noise level and the sun rose in tandem. A couple of nights earlier the New York Yankees had
won the 2009 World Series, and now, on this chilly November morning, it was time for their parade. Fans
had been lining the streets of lower Manhattan since the infomercial hours. By 7:00 A.M. the crowd was
five deep. An hour later the inevitable "Let's go Yankees, tap-tap-taptaptap™ cheers began. Kids pulled
from school sat regally on their parents’ shoulders. The New York cops, their spirits buoyed by the
overtime they were racking up, were uncommonly friendly. Wall Street traders and analysts and bankers
peered from their offices overhead and smiled for one of the few times all year. The motorcade wouldn't
crawl past until noon, but in a congenitally impatient city where no self-respecting pedestrian waits for the
light to change, this was the rare occasion when millions of New Yorkers stood happily along Broadway
for hours.

The 2009 World Series parade attracted more than 3 million fans--a greater mass of humanity than
the entire market of some MLB teams. Among the crowd: former mayor Rudy Giuliani, Spike Lee, and
Jay-Z, who performed the civic anthem at the time, "Empire State of Mind." There were the obligatory
keys to the city, mayoral proclamations, and a forest's worth of confetti. It was a tidy snapshot of why the
Yankees might be the most polarizing team in all of sports. While the rest of the country seethed and
cursed the arrogance and excess, Yankee Nation gloated over still another World Series triumph, the
twenty-seventh in the franchise's storied history. Mocking, of course, the milk ad campaign, one T-shirt
sold at the parade tauntingly asked of other teams' fans: "Got Rings?"

The answer was probably "no," or at least "not many." The World Series has been held since the
early years of the twentieth century, yet only a few franchises have won a significant number of titles.
Eight current organizations have never won a World Series, and nine others have won fewer than three.
The Texas Rangers have been around in one form or another since 1961, and prior to 2010 they had never
even been to the Fall Classic, much less won it. In contrast, since 1923, the Yankees have won on average
once every three years.

As a rule, we're offended by oligopolies and monopolies. We much prefer competition; it's
healthier, it's better for consumers, it encourages innovation, it just feels fundamentally fairer. We have
antitrust laws to promote competition. We're careful to crack down on cartels and regulate industries--yes,
some more than others. In the heavily regulated airline industry, the largest carriers in the domestic
market, American and Southwest, each have less than 14 percent of the market share. Banks, too, are
heavily regulated, so much so that under the so-called VVolcker Rule, no institution may exceed a 10
percent market share. Citigroup may have been deemed "too big to fail," but its market share is only 3
percent. Walmart might be the American company most maligned as a monopoly, but in 2009 its share of
the $3 trillion U.S. retail market was 11.3 percent.
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The Yankees? In a smuch as World Series rings constitute a market, their market share is 25 percent.

How can one team dominate like this while other teams are barely competitive? The quick and
easy answer is money, especially in the absence of a salary cap. Fans of 29 other teams will 61

note that when the Yankees can spend north of $200 million on players, as they did in 2009, and
most other teams spend less than $100 million, they're natural y going to have a heavy concentration of
titles. They'll handily beat the Phillies--their opponents in that World Series--who spent "only"” $113
million on payroll. Just as in the previous year, the Phillies ($98 million) beat the Tampa Bay Rays ($44
million), and the year before that the Boston Red Sox ($143 million) beat the Colorado Rockies ($54
million). No wonder the small-market Pittsburgh Pirates--2010 payroll, $39.1 million--haven't had a
winning season since 1992.

However, the reason for the Yankees' extraordinary success is more complex than that. Just about
everything in baseball's structure militates against parity. Start with the 162-game season. In the same way
an opinion poll sampling 100 subjects will be a more precise reflection of the way the public thinks than a
poll sampling 10

subjects, baseball's long season lends itself to an accurate reflection of talent. If two teams play
one game, anything can happen, but if they play a good many games, the better team will win the majority
of the time.

Then consider the playoffs. Only the eight best teams make it to the playoffs, so 22 are out of the
running. Teams play a best-of-five-game series followed by a best-of-seven League Championship Series
followed by a best-of-seven World Series. As with the regular season, the sample size is large enough that
the best team ought to win the series, especially with a home field advantage. The Yankees may be the
best team in baseball because they buy the best players, but the imbalance is allowed to flourish because
of baseball itself.

Contrast this with the NFL, the league that openly strives for parity and democracy. The season
spans only 16 games, hardly a robust sample size. A few breaks or injuries could represent the difference
between a 7-9 season and a 9-7 season. Not only do 12 teams qualify for the playoffs, but there is no
"series format."” It's single elimination, "one and done," a format much more conducive to upsets, much
more likely to generate randomness.

One unlucky game, one untimely injury to a star player, and it's easy for a lesser team to win and
move on. Plus, until 2010 there was a salary cap that prevented the wealthy teams or the teams blessed
with cavernously pocketed owners from outspending their rivals by factors of three and four. And with
the bulk of team revenue coming from leaguewide television contracts, the schism between the economic
haves and have-nots is much narrower than in baseball.

The result? As you'd expect, the concentration of champions is lowest in football, the "market
share™ remarkably balanced. The NFL has been holding the Super Bowl only since 1967, but already 18
of the 32 franchises have won the Lombardi Trophy and all but 4 have appeared in the Super Bowl at least
once. (That's almost the same number of teams that have never been to the World Series--and they've
been holding that since 1903.) Market size doesn't matter much, either. Most Super Bowls? The Steelers,
with six, hailing from ... Pittsburgh, the same town that hasn't fielded a competitive baseball team in
almost 20 years. The Packers from Green Bay, Wisconsin, the smallest market in major U.S. professional
sports, have won three titles.

There are far more than 16 games in the NBA and NHL regular seasons, and the playoffs are
seven-game
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series. That cuts against randomness and in favor of the monopolies. In contrast, unlike in baseball, more
than half the teams make the postseason. And the NBA and NHL both have a salary cap. So we shouldn't
be surprised to learn that the concentration of champions in pro basketball and hockey is significantly
greater than in the NFL and significantly less than in Major League Baseball.

Three months after the World Series parade in New York there was a similar processional for the
Super Bowl champs in small-market New Orleans. The city sported a few hundred thousand fans rather
than a few mil ion.

And this wasn't the franchise's twenty-seventh title; it was the first. But it was just as jubilant. A
week before Fat Tuesday, players rode around on floats, wearing masks and tossing beads. Lombardi Gras,
they called it.

Trying to predict who will win the next Super Bowl is a fool's errand, but trying to predict who
will win the next World Series is far easier. Though you might not be right, you can limit your potential
candidates to a handful of teams even before the season begins. Funny thing about sports: Distilled to
their essence, they're all about competition. But as an industry, some are more competitive than others.

TIGER WOODS IS HUMAN (AND NOT FOR

THE REASON YOU THINK) How Tiger Woods

is just like the rest of us, even when it comes to

playing golf

It started with his father. In one of the great money quotes in the annals of sports, Earl Woods
confided to Sports Illustrated that his son, Tiger, not merely would transcend golf, or sports, or even race
but would transcend civilization. "Tiger will do more than any man in history to change the course of
humanity," Earl said without a trace of irony. "He's qualified ... to accomplish miracles. He's the bridge
between the East and the West. There is no limit because he has the guidance. | don't know yet exactly
what form this will take. But he is the Chosen One. He'll have the power to impact nations. Not people.
Nations . The world is just getting a taste of his power." The year was 1996, and Tiger, age 20 at the time,
had yet to win his first Major title.

Instead of dismissing these claims as the messianic ranting of another crazily ambitious sports
parent--if Tiger was Jesus, what did that make Earl?--many actually stopped to consider the prophecy.
Could it be that Old Man Woods had it right? In the years that followed, Tiger did little to discredit his
father's prediction.

By his mid-twenties, Tiger had single-handedly hijacked professional golf and, with the retirement
of Michael Jordan, was on his way to becoming the brightest star in the entire sports cosmos.

When Tiger played, he usually won. When he didn't play, events had the thrill of Christmas
without Santa. At this
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writing, he's won 14 Major titles for his gilded career and, despite a recent slide, still is a good bet to
eclipse Jack Nicklaus's record of 18. Through 2009, Tiger had won roughly 30 percent of the events he'd
entered. For the sake of comparison, Nicklaus won 73 titles in 594 events, or 12.3 percent.

It's not just the relentless winning that has perpetuated the Tiger-as-Chosen-One mythology. It's
how he has won. His game was unparalleled. His physical gifts were matched by his neurological gifts.
He was the best at driving and the best at putting. He blew the field away; he trailed and then rallied on
Sunday. He won with wise and conservative play; he won with brazen, you-must-be-kidding-me
shot-making. He prevailed at the 2008

U.S. Open playing on what we later learned was a shredded knee. He performed miracles such as
the famous chip shot on the sixteenth hole at the 2005 Masters, an absurd piece of handiwork that defied
all prevailing laws of geometry and physics.

Though Earl Woods passed away in 2006, over the years others joined his "Messiah chorus."
Esquire magazine described Tiger as "Yahweh with a short game." The commentator Johnny Miller once
declared, "Like Moses,

[Tiger] parted the Red Sea and everyone else just drowned." Even Woods's mother, Kultida,
seemed to buy in, at one point remarking: "He can hold everyone together. He is the Universal Child."
Inevitably perhaps, a website, tigerwoodsisgod.com , “celebrating the emergence of the true messiah,"
came into being. (The site's

"Ten Tiger Commandments" include the directive "Thou shalt not covet Tiger's game.") Charles
Barkley, always good for the unvarnished truth, declared that other PGA Tour players "are afraid of black
Jesus." Perhaps because it's easier to rationalize the ritual butt kickings, check out how other golfers
characterize Woods. "He is something supernatural,” declared Tom Watson. "He is superhuman," asserted
Paul Azinger. The apotheosis, so to speak, of Tiger deification came a few years ago when EA Sports
made a golf video game. On one of the holes, Woods removes his Nikes, rolls up his slacks, and walks
into a pond to hit a shot that naturally lands in the cup. It's known as the Tiger Woods Jesus Shot.

On Thanksgiving night in 2009, Woods was injured in what was first described as a "car
accident.” The car accident quickly morphed into a train wreck, a sensational sex scandal that, perhaps
you've heard, linked Woods to an unceasing string of women--porn stars, diner hostesses, reality show
rejects--none of them his wife. Apart from the sheer tawdriness, the scandal had "legs" because of Tiger's
starring role. Headlines the likes of "Tiger's Harem Grows" were jarringly at odds with a figure perceived
as immortal. As Woods sought to assure us in his first public statement: "I'm human and I'm not perfect."
*

But even before the scandal there existed conclusive proof that Tiger Woods is in fact mortal.
What's more, this proof comes from the way he golfs. Tiger putts the same way you and | do. He's
immeasurably more accurate, fluid, and poised, and his scores are much lower. But at least Tiger is
subject to the same faulty thought process as we are.

Recall loss aversion, the principle that we dislike losing a dollar more than we enjoy earning a
dollar. As a result of loss aversion, we change our behavior--sometimes irrationally--paying too much
attention to purchase price and avoiding short-term loss at the expense of long-term gain. In theory, tax
purposes notwithstanding, what we paid for something is irrelevant. All that should matter is what it's
worth today and what it will be worth in the future. But we don't behave that way. Investors routinely sell
winning stocks too early and hold on to the dogs for too long. Home owners often do everything in their
power to avoid selling their property for less than the
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purchase price. Texas hold 'em players depart from their strategy when their stacks of chips diminish. And
golfers, even the pros, neglect their overall score to avoid a loss on a single hole.

How do we know this? A few years ago, two professors, then at Wharton, Devin Pope and
Maurice Schweitzer, began looking at the putting tendencies among 421 golfers on the PGA Tour in more
than 230 tournaments. Using over 2.5 million laser-measured putts from tour events held between 2004
and 2009, they measured the success rate of nearly identical putts for birdie, par, and bogey. The idea was
simple. Each hole on a golf course has a "par" score--the number of strokes you're expected to take before
depositing the ball in the hole. A shot in excess of par is, of course, a bogey. One shot less than par is a
birdie. Put another way: A bogey is a "loss™ and a birdie is a "gain™ on that hole.

In golf, however, the only measurement of true significance is the total score at the end of all 18
holes, so a player shouldn't care whether he is putting for a birdie or par or a bogey on a hole. The idea is
to maneuver the ball into the hole in as few strokes as possible on every hole, no matter what . Analogize
this to your retirement portfolio. You simply want the most favorable total at the end. It shouldn't matter
how you got there.

The study, however, found something peculiar. When a golfer on the PGA Tour tries to make a
birdie, he is less successful than when he lines up the exact same putt for par. The researchers were
careful to measure the exact same distance (accurate to within a centimeter) of each putt, from the exact
same location on the green, and from the exact same hole. In other words, they were looking at literally
the same putt for birdie versus par from the same location on the green on the same hole. Even Tiger
Woods--so unflappable, so mentally impregnable--changes his behavior based on the situation and putts
appreciably better for par than he does for a birdie, evaluating decisions in the short term rather than in the
aggregate.

The explanation? The same loss aversion that affects Wall Street investors, home sellers, and
consumers informs putting on the PGA Tour. Professional golfers are so concerned with a loss that they
are more aggressive in avoiding a bogey than they are in scoring a birdie. Remember the dieters who
weren't motivated to lose weight until they faced the possibility of paying a $1,000 fine? Golfers operate
the same way. Dangle the "bonus" of a birdie--the gain of a stroke--and it's all well and good. Says Pope,
"It's as if they say, Let's get this close to the hole andsee what happens. " But threatened with the
"deduction™ of a bogey--the loss of a stroke--they summon their best effort. “"They're telling themselves,"
says Pope, " This one | gotta make. ™

The professors also found something interesting to confirm the more aggressive behavior on par
versus birdie putts. When professional golfers missed their putts for a birdie, they tended to leave the ball
disproportionately short rather than long. This was evidence of their conservative approach. They were
content to set up an easy par by leaving it short and not risk overshooting, which might leave a more
difficult putt for par. When the same putts for par were missed, it wasn't because they fell short.

The two researchers also tried to rule out all other potential explanations by controlling for the day
of the tournament, how far off a golfer was from the leader board, how the previous holes were played,
and what
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number hole was being played. None of those factors changed the tendency to putt differently for par than
for a birdie.

The authors estimated that when the average golfer overvalues individual holes at the expense of
his overall score, it costs him one stroke for each 72-hole tournament he enters. That may not seem like
much, but most golfers would kill to improve their game by one stroke. For a top golfer like Woods, this
mismanaged risk has the potential to cost him more than $1 million in prize money each year.

Tiger even appears to be aware of his loss aversion. As he told the New York Times , "Anytime
you make big par putts, I think it's more important to make those than birdie putts. You don't ever want to
drop a shot. The psychological difference between dropping a shot and making a birdie, I just think it's
bigger to make a par putt.”

It's somehow reassuring that Tiger is, at least in this respect, decidedly human. However, Pope has
a point when he says: "If Tiger Woods is biased when he plays golf, what hope do the rest of us have?"

This was thrown into sharp relief at the 2009 PGA Championship at the Hazeltine National Golf
Club in Minnesota. Heading into the final round, Woods appeared to be cruising inexorably to still
another Major championship. It wasn't just that he was carving up the course and leading the pack, eight
shots under par. His unlikely challenger, Yang Yong-eun, Americanized to Y. E. Yang, was unknown
even to hard-core golf fans.

Yang's anonymity was such that television researchers and media members scrambled to find
basic biographical info. It turned out he was the son of South Korean rice farmers and didn't discover golf
until he was 19. Until then, Yang had been an aspiring bodybuilder, but he injured his knee and channeled
his frustrations at a local driving range. Teaching himself golf mostly by watching instructional videos,
Yang was able to break par by his twenty-second birthday. Unfortunately, that was also the year he was
required to show up for mandatory military duty. When his service ended, he returned to golf and slowly
worked his way up the sports org chart, from the Korean regional tour to the Asian tour to qualifying
school, eventually earning his card on the PGA Tour.

Heading into 2009, Yang, then 37, was making a living but not much more. He had never won a
PGA event and had posted only one top-ten finish. Even at Hazeltine, he was lucky to make the cut after
shooting a shaky 73 in the first round. (Tiger had shot a 67.) Now here he was in a showdown against
Tiger Woods for a Major. Even Yang admitted that his overarching goal was to not embarrass himself.
"My heart nearly exploded from being so nervous," he recalled.

But under the principle of loss aversion, in the face of loss, we 70

perform more aggressively. Sure enough, facing an almost certain loss, Yang could let it rip and
play with devil-may-care abandon. Woods, by contrast, was facing an almost certain gain--a lead, an
inexperienced chal enger, and, above all perhaps, a 14-for-14 record of closing out Majors when leading
after 54 holes. But in the face of gain, we perform conservatively, more concerned about
"don't-mess-this-up™ defense than about "gotta-get-it-done" offense. In essence, the entire round was one
big birdie putt for Woods.
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You may remember the remarkable outcome. Playing with a striking absence of aggression,
Woods shot three shots above par, a score of 75 that included an astounding 33 putts. "I felt that with my
lead, I erred on the side of caution most of the time,” Woods conceded. Yang, in contrast, played with
what Sports Illustrated called "carefree alacrity." He smiled, shrugged, and went for the pin every time. A
stroke ahead on the eighteenth hole, Yang continued to play with a level of audacity that suggested that he
still believed he was facing a loss. After a solid drive, he was 210 yards from the hole. On the approach,
he used his hybrid club to try to loft the ball over a tree and onto the green. It was a shot as intrepid as it
was difficult. And Yang nailed it, maneuvering the ball within eight feet of the hole. He putted out for a
sensational birdie and won the tournament, becoming the first Asian to capture a Major championship in
golf. And with the help of loss aversion, he'd humanized Tiger Woods.

Not that golfers are unique. Look closely and you'l see that virtually all athletes, just like the rest
of us, are affected by loss aversion in one form or another. Imagine a pitcher jumping to an 0-2 count on a
batter. The pitcher is probably thinking, I'm gonna get a strikeout here , or, at the very least, I'm gonna get
this guy out , since he's far ahead in the count. The pitcher has already accounted for the "gain" of an out.
Then, after a few more pitches, the count is 3-2. Suddenly the pitcher is in danger of losing what he
thought he had.

Now imagine the same pitcher in a different situation. He throws three lousy pitches to the batter,
and the count is 3-0. He's likely to think: Damn, I'm gonna walk this guy . But then he steadies himself
and throws a pair of strikes, or perhaps the batter fouls off two pitches, or the umpire gives him a couple
of favorable calls. The count is now 3-2. Suddenly the prospect of an out takes on the dimension of an
unexpected bonus.

In a vacuum, the pitcher should handle the two situations identically, right? In both cases the count
is 3-2, and how he arrived there--i.e., the purchase price--shouldn't matter. The goal is simply to get the
batter out, much as the goal of the golfer is to accumulate the lowest cumulative score over 18 holes or the
goal of the retiree is to accumulate the fattest retirement portfolio. Intuitively, we might expect the pitcher
starting 0-2--perhaps questioning his control after throwing three straight balls--to throw conservatively
and the pitcher who started 3-0 but has thrown two straight strikes to be more aggressive.

But that doesn't account for loss aversion.

Inspired by the golf study, we looked at three years of MLB Pitch f/x data (more than 2.5 million
pitches) and accumulated all 3-2 counts that started off as either an 0-2 count (where the pitcher is now
staring at a potential short-term loss: the loss of the out he thought he had) or a 3-0 count (where the
pitcher is facing a short-term gain). We then examined how the pitcher threw the next pitch. We found
that when pitchers face a 3-2 count that started off 0-2, they throw far fewer fastballs and more changeups
and curveballs than do pitchers facing the same full count but who started off 3-0. In a full count, a pitcher
who starts off 0-2 is 51.5 percent likely to throw a fastball, 21.0 percent likely to throw a curve, and 8.2
percent likely to use a changeup. The same pitcher facing the same 3-2 count who starts off 3-0 throws a
fastball 55.4 percent, a curve 17.7 percent, and a changeup 7.3 percent of the time.

This is consistent with the principles of loss aversion. Changeups and curveballs are more risky
and aggressive pitches. Pitchers will tell you that fastballs are more reliable and conservative. So a 72
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pitcher facing the possibility of a loss, because he used to be ahead in the count, will throw more
aggressive pitches to avoid that loss. "'l gotta get this guy out now!" The same pitcher in the same
situation who was once behind in the count will throw more conservatively. He feels less urgency, and his
best effort is not being summoned as a result. Like the golfer attempting a conservative putt for birdie, his
choice suggests the attitude "I didn't expect to be here anyway, so no great loss if this doesn't work out."”

Even more interesting: Pitchers facing a mental loss because they were once ahead in the count
0-2 not only pitch more aggressively but achieve more favorable outcomes. They're more likely to strike
out the batter--from swinging and missing as well as from called strikes. In addition, batters in these
situations are less likely to make contact with the ball. They foul off fewer pitches and put the ball in play
less often--and when they do put it in play, it's more likely to result in an out.

The batting average of Major League hitters facing a pitcher with a 3-2 count who was once ahead
0-2 is only.220 compared with a batting average of .231 when facing the same 3-2 count against the same
pitcher who once was behind in the count 3-0. That's an 11-point difference for the same count against the
same pitcher.

Slugging percentages are nearly 20 points lower (0.364 versus 0.382), and virtually all other
hitting statistics are lower in these situations as well. As with the higher success rate for identical par
versus birdie putts in professional golf, pitchers who adopt less conservative strategies because of loss
aversion fare better.

We can also look at this from the batter's perspective. A loss to a pitcher is a gain to a batter. Thus,
a batter facing a 3-2 count who was initially in an 0-2 hole views this as a mental gain: "I thought | was
going to strike out, but now I could easily walk or get a hit." And a batter who was initially up 3-0 views
the full count as a potential loss. "I thought | was going to reach base, and now | might not.” Loss
aversion predicts that the batter will behave more aggressively in full counts when the count was
previously 3-0 and more conservatively when the count was previously 0-2--the opposite behavior of
pitchers. And that's true.

Batters are more conservative on 3-2 counts if they started out 0-2, swinging at fewer pitches, even
those down the center of the strike zone. And when they swing, the outcomes are worse: more strikeouts,
fewer bal s put in play, and when they are put in play, more outs.

Thus, it's no surprise that their hitting numbers are lower--batters become too conservative at
precisely the time when pitchers are becoming more aggressive. Similarly, a batter who was previously
ahead 3-0 in the count will be much more aggressive on a 3-2 pitch, just when the pitcher becomes more
conservative. Considering this behavior, the difference in hitting statistics makes a lot more sense.

In football we can conduct a similar field experiment (literally). Ask yourself, when are teams in
identical situations more likely to go for it on fourth down based on where they started the series? Let's
imagine that two teams each have the ball fourth and goal at the one-yard line. In the first example, the
team started the series on the one-yard line and in three unsuccessful plays did not move the ball. In the
second example, the team started at the ten and gained nine yards in three plays.

In the first example, you've seen that either the other team's goal-line defense is really good or the
first team is having a hell of a time moving the ball 36 inches. Why tempt fate? Kick the field goal,
right? In the second example, they've moved the ball nine yards in three downs. Odds are good that they
can pick up one more yard
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on fourth down, so they'd be more inclined to go for it, right?

Wrong. The results among NFL teams run completely counter to this. Teams in the first example
are far more likely to go for it than are those in the second example. Why? Loss aversion. The team that
started the drive first and goal at the one-yard line is thinking touchdown. They've already mentally
accounted for the seven points. If, a few plays later, it's still fourth and goal, they don't want to lose the
touchdown they thought was "in the bank."

In the second situation, the prospect of a touchdown is more of a "gain," and the team is more
likely to play conservatively, the same way a golfer guides a birdie putt or a pitcher throws a fastball on a
3-2 count when he started off 3-0.

Facing fourth and goal from the one-yard line, NFL teams go for it 67 percent of the time if they
started with first and goal from the one-yard line but only 59 percent of the time if they started first and
goal from the ten-yard line. More generally, if teams that are facing fourth and goal from the one started
inside the three-yard line, they go for it 66 percent of the time. But if the same teams started from the
eight-yard line or farther out, they go for it only 61.5 percent of the time. This is exactly the opposite of
what many would expect.

Loss aversion is a powerful tool for predicting when teams will go for it on fourth and goal. When
a team starts out first and goal at the one-yard line and is then pushed back to fourth and goal at the two-
or three-yard line, the likelihood that they'll go for it is 35 percent. And if it's fourth and goal from the
two- or three-yard line and they didn't start out at the one? They go for it only 22 percent of the time. In
other words, even when pushed back a couple of yards--implying that the defense is making a strong
goal-line stand or that the offense has been ineffective--teams are still much more willing to go for it than
if they had been moving the ball forward and found themselves in the same position. Exactly the opposite
of what most of us might expect, but consistent with loss aversion.

Here's another way to evaluate the power of loss-averse behavior in the NFL. An extreme case of
shortsighted loss occurs when a team scores a touchdown that is then nullified by a penalty. Imagine a
kickoff for a touchdown. The returner makes a sharp cut, sees an empty field before him: 50, 40, 30, 20,
10.... He crosses the goal line, spikes the ball in the end zone, and is mobbed by teammates while the
coach high-fives his assistants. But wait, there's a flag on the play: an illegal block. So the team starts the
drive back on its own 20-yard line.

How do teams respond, having gone from the ecstasy of gain to the agony of loss so quickly in
such situations? On drives in which a touchdown was called back because of a penalty, teams are 29
percent more likely to go for it on fourth down than they would have been otherwise (controlling for the
number of yards to go, the position on the field, and the score in the game). Loss aversion dictates that the
team will fight like crazy to get that touchdown back. And teams attempt to do so on that drive, as
opposed to later in the game. Of course, whether a team scores on any particular drive is largely
irrelevant.

All that matters is the final score.

Loss aversion affects the NBA in a similar way. Team A is winning by a healthy margin and
probably is thinking,

"We've got this game in the bag." Mentally, they've already chalked one up in the win column.
Then Team B
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makes a comeback, as NBA teams so often do. Suddenly the win Team A thought it had is in doubt.
Worse, if Team B actually takes the lead heading into the fourth quarter, Team A is facing a potential loss.
Conventional wisdom suggests that Team A will play passively. Countless times, we've heard a losing
coach in this situation complain, "We stopped being aggressive.” Yet the principles of loss aversion
suggest that in the face of this kind of loss, the team will play more aggressively. It is in the face of a gain
that they will play more conservatively.

Who's right?

Examining nearly 5,000 NBA games, we studied situations in which two teams headed into the
fourth quarter within 5 points of each other but one team had led by at least 15 points in the third quarter.
In other words, we looked at the final 12 minutes of close games in which one of the teams came from
behind by a significant margin.

We then subdivided our sample into two scenarios: In the first, the team that was ahead by 15 or
more is still ahead, but by fewer than 5 points. This team is still facing a gain, but the prospect of a win is
no longer as certain as it once was. In the second situation, the team that was ahead is now down by fewer
than five points heading into the final period. Here, that team is facing a gut-wrenching loss. Its lead has
evaporated, and now it's behind, going from what was a sure win to the real possibility of a loss.

It turns out that teams that had once been ahead by a lot but are now trailing by a few points in the
fourth quarter start to play very aggressively: They shoot more three-pointers and shoot more frequently,
taking shots four to five seconds faster than they normally do. This is exactly what loss aversion predicts.
Facing a potential loss in a game they were sure they would win, like golfers facing par putts, they ramp
up the aggression. By contrast, the team that previously had a large lead and is now up only a few points
at the beginning of the fourth quarter starts to play very conservatively: Its players shoot fewer
three-pointers and shoot less frequently, taking more time than normal between shots (i.e., holding the
ball longer).

Time and again, we hear coaches implore players, "Forget about what just happened,” "You can't
change the past,” or "Put it behind you." The message: It doesn't matter how you arrived at this point, just
play as you normally do. In theory, they're right. But it's like asking the home owner to forget about her
purchase price when she considers a lower offer on her property. For professional athletes, the past is
relevant and it's hard to block out how they got into their current predicament.

Research by Antonio Damasio of USC and George Loewenstein of Carnegie Mellon laid bare the
power of loss aversion with a curious experiment. They revisited classic loss aversion experiments but
tested subjects with brain damage in the area that is thought to control emotion. Compared with normal
subjects, the emotion-impaired patients did not exhibit the same penchant for loss avoidance. As a result,
in an investment game the researchers had designed, the brain-damaged, emotionally impaired subjects
significantly outperformed the other, normal subjects. Why? Because they treated losses no differently
from gains. The lesson? Short of a lobotomy, we all fall victim to loss aversion.

Loss aversion influences everything from everyday decisions to athletic performance to individual
investments. It also affects our behavior as sports fans. Thanks to loss aversion, we tend to place a higher
value on objects we own than on objects we don't even if it's the same object. In theory, our willingness to
pay for something should be the same as our willingness to be deprived of it.
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If you value LeBron James at $40 in your fantasy league, presumably you would pay $40 to own
him or accept $40 to sell him. But it seldom plays out this way.

This phenomenon, related to loss aversion, has a name--the endowment effect--coined by Richard
Thaler, a behavioral economist at the University of Chicago. Thaler found that people feel the loss of
something they own much more deeply than they feel the loss of something they don't own. If we give
you $100 and then take it away, that's much more painful than telling you that we were going to give you
$100 but decided not to.

To demonstrate the endowment effect, Dan Ariely and Ziv Carmon, two behavioral psychologists
at Duke University, performed an experiment using basketbal tickets. Duke, of course, has an
exceptionally successful basketball team. It also has an exceptionally small basketball arena, the
9,314-seat Cameron Indoor Stadium.

For most games, demand for tickets greatly outstrips supply. To allocate seats, the university has
developed a complex selection process, and as much as a week before games, fans pitch tents in the grass
in front of the arena and wait on line. For certain important games, even those who remain on line aren't
guaranteed a ticket, only entry in a raffle.

After tickets had been allocated for a Final Four game, the professors called all the students on the
list who'd been in the raffle. Posing as ticket scalpers, they asked those who had not won a ticket to tell
them the highest amount they would pay for one. The average answer was $170. When they asked the
students who had won a ticket for the lowest amount at which they would sell, the average answer was
$2,400. In other words, students who had randomly won the tickets and had them in their possession
valued them roughly 14 times higher than those who hadn't.

For an even more vivid illustration of loss aversion, consider how you, as a fan, respond to wins
and losses when your team plays. Your favorite NFL team is winning 30-3, and you're justifiably
confident that the game is in the bag. Suddenly the opposition stages a fierce comeback to close the score
to 30-27, and you're in panic mode. It turns out that your team hangs on for the win,

78

but you're probably left feeling a bit hollow, less elated and triumphant than relieved and thankful.
The other team's fans probably feel disappointed, but it's leavened by the surge of the comeback that fell
just short.

Contrast this with what happens when two teams are locked in combat for hours. The lead
alternates.

Momentum fluctuates. Tension escalates. With the score tied 27-27, your team marches downfield
and kicks a game-winning field goal as time expires.

Both games end with the exact same score, 30-27. We're told all the time: "A win is a win is a
win." "Winning ugly is still winning.” "A blowout doesn't get you extra points in the standings." Again,
how your team gets there shouldn't matter, just as the past shouldn't matter when we sell a stock or put a
house on the real estate market.

But from the perspective of fans, we know that's seldom the case. A last-second field goal to
decide a close game? When our team wins, we're doing cartwheels, straining our larynxes, and
high-fiving anyone within arm's reach. We're despondent and hurling the sofa cushions at the television
when our team loses.

"How we got there" matters because as a game evolves, we adjust our loss-gain expectations
accordingly. In the 30-3 game, we own the win. We count on it and account for it the same way a team
with first and goal at the one-yard line counts on the touchdown. When it's threatened, we face the loss of
something we'd assumed was
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ours. And we hate loss even more than we like gain. Barely hanging on to what's ours when it seemed a
lock?

Where's the pleasure in that?

In a close game, when we live and die a little with each play, we haven't made an accounting of
gains and losses.

We were never endowed with a victory; and we never steeled ourselves for a loss. So when the
gain comes at the very end, it's ecstasy. Nothing's been unexpectedly taken. And when we lose at the end,
we're devastated.

It's the same phenomenon that takes hold when you play a Pick 6 lottery game. You chose your
numbers, and right away there's no match. Oh, well. You let it go with relatively little emotion. Now
imagine that the first five numbers are matches. Only one more to go for a $250 million payoff! The last
number comes and ... it's not a match. Ouch. You lost in both situations. That's all that should ultimately
matter, but you feel the loss much more profoundly when the outcome is in doubt right up to the end.

Consider what happened at the annual Yale-Harvard football rivalry--self-aggrandizingly called
"The Game"--in 1968. Yale entered the game nationally ranked, brandishing an 8-0 record and a 16-game
winning streak. The team's quarterback, Brian Dowling, the biggest of big men on campus, was the figure
immortalized as B.D. in the Doonesbury cartoon created by younger classmate Garry Trudeau. The lore
was that Dowling hadn't lost a game since sixth grade. Yale's other standout was Calvin Hill, a future
Dallas Cowboys star running back as well as the future father of basketball star Grant Hill. Harvard also
entered the game undefeated. In addition to bragging rights, the winner would take home the lvy League
title.

Yale controlled the game, up 29-13 with less than a minute to play. Yale fans were "endowed"
with a gain.

Harvard fans girded themselves for a loss. Then the unthinkable happened. After recovering a
fumble, Harvard scored an unlikely touchdown. With nothing to lose, it tried a two-point conversion that
was successful, making the score 29-21. As everyone in the Harvard Stadium expected, the Crimson
attempted an onside kick. Yale fumbled the return, and Harvard recovered at midfield. Already, the
anticipated thrill of victory by the Yale fans was being undercut by this flirtation with a loss, just as any
agony of defeat by the Harvard faithful would be offset a bit by this late surge.

Harvard methodically moved the ball downfield. On the game's last play from scrimmage, the
Harvard quarterback scrambled and desperately chucked the ball to the corner of the end zone. A Harvard
receiver snatched the ball for the touchdown. The score was now 29-27. Students were already storming
the field when Harvard lined up for a two-point conversion on the final play of the game. The Harvard
quarterback knifed a quick pass through the Yale defense that the intended receiver hauled in--29-29.
Harvard had scored 16 points in the final 42 seconds--and with no overtime, the game ended in a tie.

The Harvard players, fans, and alumni were, of course, deliriously happy. Yale's were crushed.
But wait: The game ended in a tie. Shouldn't both sides have felt an equal measure of pleasure and pain?
Yeah, right. The same way a former Lehman Brothers executive once worth nine figures on paper and the
newly crowned Powerbal winner feel commensurate joy about their respective $5 million nest eggs. How
you got there matters.

Forty years after the game, Harvard's Kevin Rafferty, a documentarian, revisited the afternoon and
its effects on
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those involved. He was inspired in part by his father, a Yale football player in the 1940s who fought in
World War 1l but described that Saturday in November 1968 as the "worst day of my life." Many of the
players went on to fabulously successful careers in business, law, medicine, and, in the case of Harvard's
all-lvy League tackle Tommy Lee Jones, cinema. But four decades later, memories of that football game
for most of them are still fresh, emotions still raw.

The title of the film, pulled from a Harvard Crimson headline, neatly summarizes loss aversion:
Harvard BeatsYale 29-29 .

* In the wake of the scandal, there's now a companion website, www.tigerwoodswasgod.com .

OFFENSE WINS CHAMPIONSHIPS, TOO
Is defense really more important than offense?

The moment had arrived at last. In June 1991, Michael Jordan cemented his reputation as the best
player of his era--check that: any era--by leading the Chicago Bulls to the NBA title. As he cradled the
trophy for the first time, his explanation for his team's success had a familiar ring to anyone who's ever
played team sports.

"Defense," Jordan explained, "wins championships.” It might have been the most quoted maxim in
the sports lexicon, but because Jordan said it, it now had the ring of gospel.

In 1996, the Bulls defeated the Seattle Sonics (R.1.P.) to win the title. By that time Jordan's
accumulation of rings had grown to four, yet his analysis of the Bulls' success remained steady. "It's been
shown that defense wins championships,” he said. A year later, the Bulls beat the Utah Jazz, prompting
Jordan to expand that sentiment:

"Defense wins championships, without a doubt.” When the Bulls "three-peated™ in 1998, Jordan
declared,

"Defense wins championships; that's more evident than ever."

The importance of defense is so self-evident that the only debate appears to involve a matter of
degree. Several years ago, a Los Angeles Times columnist declared, "Defense wins championships,
especially in the NHL." A colleague at the Contra Costa Times begged to differ, writing, "Defense wins
championships, especially in the NFL." A writer at the Philadelphialnquirer specified further: "Defense
wins championships, especially in the NFC." A Virginia Commonwealth hoops coach disagreed:
"Defense wins championships, especially in basketball." It appears that defence wins championships, too,
according to various Canadian hockey coaches, British football (soccer) managers, and Australian rugby
personalities.

The sentiment has hardened from cliché into an article of sports law. But is it actually true ?

We found that when it comes to winning a title, or winning in sports in general for that matter,
offense and defense carry uncannily similar weight.

Among the 44 NFL Super Bowls, the better defensive team--measured by points allowed that
season--has won
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29 times. The better offensive team has won 24 times. * It's a slight edge for defense, but it's a pretty close
call and not different from random chance. How many times has the Super Bowl champ been a top-five
defensive team during the regular season? Twenty-eight. How many times was the Super Bowl champ
ranked among the top five in offense? Twenty-seven. Nearly even.

But we're talking about only 44 games, so let's broaden the sample size. There have been 407 NFL
playoff games over the last 44 seasons. The better defensive teams have won 58 percent of them. The
better offensive teams have won 62 percent of the time. (Sometimes, of course, the winning team is better
both offensively and defensively, which explains why the total exceeds 100 percent.) That's a slight edge
to the offense, but again, pretty even. Collectively, teams with a top-five defense have won 195 playoff
games. Teams with a top-five offense have won 192 playoff games. In almost 10,000 regular season
games, the better defensive team has won 66.5 percent of the time compared with 67.4 percent of the time
for the better offensive team. That's a slight nod to the offense but a negligible difference.

But maybe the phrase "defense wins championships™ means that defense is somehow more
necessary than offense. Maybe a team can prevail with a middling offense, but not with a middling
defense. As it turns out, that doesn't hold up, either. Three times the Super Bowl champion ranked in the
bottom half of the league in defense; only twice did it rank in the bottom half in offense. The
lowest-ranked defensive team to win a Super Bowl was the 2006 Indianapolis Colts, rated nineteenth that
year. (They offset that by ranking third in offense.) The lowest-ranked offensive team to win the
Lombardi Trophy? The 2000 Baltimore Ravens, who ranked ... nineteenth in offense but first in defense.
In the NFL, it seems, teams need either exceptional defense or exceptional offense to win a championship.
But neither one is markedly more important than the other.

What happens when the best offenses line up against the best defenses--say, the 2006 Colts versus
the 2000

Baltimore Ravens? It turns out that 27 Super Bowls have pitted a top-five offense against a
top-five defense. The best offensive team won 13, and the best defensive team won 14. Another stalemate.

In the NBA, too, defense is no more a prerequisite for success than offense is. (Sorry, Michael.) Of
the 64 NBA championships from 1947 to 2010, the league's best defensive teams during the regular
season have won nine titles and the best offensive teams have won seven. That's pretty even. In the
playoffs, the better defensive teams win 54.4 percent of the time and the better offensive teams win 54.8
percent of the time--almost dead even.

Among 50,000 or so regular season games, the better defensive teams win no more often than the
better offensive teams. We see the same results in the NHL. There's no greater concentration of Stanley

Cups, playoff wins, or regular season victories among the team playing the best defense/defence
than among those playing the best offense.

Baseball is a bit tricky to analyze since "defense” includes pitching and is determined more by the
guy on the mound than by the effort and dedication of the other eight players on the field. Still, there's not
much evidence that defense is indispensable for winning a championship. Among the last 100 World
Series winners, the superior defensive team has won 44 times and the superior offensive team has won 54
times. Among all postseason games, the better defensive teams have won 50.8 percent of the time versus
51.8 percent for the better offensive
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teams. That's remarkably even.

Okay, but does defense give an underdog more of a chance? Are upsets more likely to be sprung
by defensive-minded teams? Sifting through the statistics, we found that the answer is no. We calculated
that in the regular season, playoffs, and championships, underdog teams are no more likely to win if they
are good defenders than if they are good scorers.

If defense is no more critical to winning than offense is, why does everyone from Little League
coaches to broadcasters to Michael Jordan persist in extolling its importance? Well, no one needs to talk
up the virtues of scoring. No one needs to create incentives for players to shoot more goals and make
more jump shots or score runs and touchdowns. There's a reason why fans exhort "De-fense, De-fense!"
not "Of-fense, Of-fense!" Offense is fun. Offense is glamorous. Defense? It's less glamorous, less
glorified. Who gets the Nike shoe contracts and the other endorsements, the players who score or the
defensive stoppers? And for all the grievances about today's " SportsCenter culture™ that romanticizes
dunks and home runs but ignores rebounds and effective pass rushing, the fact is that it's always been true.
Which of the following sets of names is more recognizable? The top five touchdown leaders in NFL
history: Jerry Rice, Emmitt Smith, LaDainian Tomlinson, Randy Moss, and Terrell Owens? Or the top
five interception leaders: Paul Krause, Emlen Tunnell, Rod Woodson, Dick Lane, and Ken Riley?

Players--especially younger players--need incentives to defend aggressively. The defense gets
blamed if the team gives up a score or a basket but gets little praise if it does a good job--no matter how
vital it might be to the narrative of the game. Think back to Michael Jordan. As long as he was on the
floor, there was little concern that the Bulls would score points. Ultimately, Chicago's success was going
to hinge on whether the team committed to rebounding and contesting shots and denying passing lanes.
Jordan needed to encourage his teammates to commit to what's rightly called dirty work, the grit of tough
defense. His frequent refrain of "defense wins championships"” was a clever way of reinforcing the
work--and work ethic--of his teammates. (And to Jordan's great credit, he played offense and defense with
comparable excellence.) But there may be something else at play, as well. Think back to loss aversion, the
notion that we hate to lose more than we love to gain. On offense, athletes seek a gain. They're looking to
score, to increase a lead or reduce a deficit, to change the numbers on the scoreboard. On defense, athletes
are trying to prevent points, to preserve the score and keep it from changing. Perhaps if sports were
structured differently, defense might be perceived differently. Imagine if every game started not at 0-0 but
with a score of, say, 25-25, and teams could only have points deducted from that total. It stands to reason
that the principles of loss aversion might kick in and inspire better defense the same way the prospect of a
material loss of strokes inspires Tiger Woods to perform better on par putts than on birdie putts.

But the bottom line is this: Defense is no more important than offense. It's not defense that wins
championships.

In virtually every sport, you need either a stellar offense or a stellar defense, and having both is
even better.

Instead of coming with the "defense wins championships” cliché, a brutally honest coach might
more aptly, if less inspirationally, say: "Defense is less sexy and no more essential than offense. But |
urge it, anyway."

* Note that that adds up to 53, which means that some teams are the better offensive and defensive
team in the Super Bowl. In fact, 19 Super Bowls have featured a team superior on both sides of the ball.
Those teams have
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won 14 of those games.

It turns out the top-ranked defense during the regular season has won 15 Super Bowls, whereas the
top-ranked offense has won only 8. Although this would seem to confer an advantage on defense, these
two numbers are not statistically different. And given that the top-five defenses have won no more than
the top-five offensive teams, it also means that offensive teams ranked 2-5 have won more Super Bowls
than defensive teams similarly ranked, though again, these differences are not statistical y significant.

THE VALUE OF A BLOCKED SHOT
Why Dwight Howard's 232 blocked shots are worth less than Tim Duncan's 149

His father was drafted by the San Francisco 49ers and played for the Calgary Stampeders of the
Canadian Football League. His son played baseball in college. But John Huizinga had always gravitated
to hoops. As a kid, he idolized Bill Russell and spent most of his teenage years playing pickup games in
the gyms of San Diego.

Sprouting to six feet, three inches tall, Huizinga played shooting guard for Pomona College in
California. Later, he became a professor and eventually a dean at the University of Chicago's Booth
School of Business. Yet he never kicked his basketball jones, managing a fantasy league team, the Dead
Celtics, and devoting untold hours to watching NBA games.

Knowing how much Huizinga liked basketball, a colleague invited him to watch a top Chinese
prospect work out in Chicago before the 2002 NBA draft.

" Yao Ming?" Huizinga asked.

"Yup," said the colleague, a Chicago statistics professor.

Huizinga was confused. He knew all about Yao, a seven-foot, six-inch center from China,
projected as the top pick in the draft. But because of a thorny political situation and tense negotiations 87

with the Chinese sports authorities, Huizinga knew that Yao's movements were shrouded in
secrecy.

"How can we get in?" Huizinga asked his colleague. "I'm sure it's closed to the public.”

"Easy," the professor explained. One of his MBA students, Erik Zhang, was a family friend of
Yao's, tasked with running the workout. Zhang had wanted to reschedule his midterm so that he could
help Yao impress the scouts.

The professor told Zhang he could postpone the exam. As a gesture of thanks, Zhang agreed to
sneak the professor and a friend into the workout.

After walking into a dingy gym in downtown Chicago, alongside Pat Riley, Huizinga watched as
Yao displayed his dazzling skills before a small audience of NBA scouts, executives, and coaches. "It was
a cool afternoon,"
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says Huizinga. "I thought that was that." But then Zhang invited Huizinga along for dinner. Huizinga
didn't know Chinese, but he knew basketball, and he knew all about negotiating. Zhang also realized that
the Chinese authorities might be more receptive to dealing with a college professor than with a slick,
in-your-face NBA agent.

By the end of the meal, the group had suggested that Huizinga be Yao's representative.

So it was that John Huizinga, a University of Chicago professor by day, spent the better part of the
last decade moonlighting as the agent for the Houston Rockets center, arguably the most popular
basketball player on the planet. Huizinga traveled the world, negotiated more than $100 million in salary
for his client, and haggled over the fine print on sneaker contracts. Says Huizinga: "It's also meant that
I've watched more NBA basketball than you might think humanly possible."”

In so doing, he began noticing something curious about blocked shots in basketball. Some of them,
he believed, had much more value than others. A block of a breakaway layup? That's pretty valuable,
since the opposing team is almost surely going to score. If the blocked shot is recovered by a teammate,
who then starts his own fast break--a "Russell,” to borrow the coinage of popular columnist Bill
Simmons--well, that's even more valuable.

After all, it not only prevents the opponent from scoring but leads to two points on the other end.
Contrast this with a block of an awkward, off-balance leaner as the shot clock expires, or of a three-point
attempt--that is, a shot much less likely to be successful. Or consider a shot swatted with bravado into the
stands, enabling the opposing team to keep possession. Those blocks aren't nearly so valuable.

Huizinga calculated that if context were taken into account, fans and coaches might think
differently about the NBA's top shot blockers. He teamed with Sandy Weil, a sports statistician, to
examine the last seven seasons of NBA play-by-play data, focusing on the types of shots blocked (e.g.,
jumpers versus layups) as well as the outcomes from those blocks (e.g., tipping to a teammate versus
swatting out of bounds). They estimated the block of an attempted layup or a "non jump shot™ to be worth
about 1.5 points to the team. Without the block, opponents score or draw fouls most of the time, resulting
in 1.5 points on average. For jump shots, which go into the hoop with less frequency, the value of a block
is only one point. And so on.

Huizinga and Weil also assigned a value to the outcome of each block. Blocking the shot back to
the opponent was assigned one value. Blocking the ball out of bounds so that the opponent retained
possession but had to inbound the ball was worth slightly more. Blocking the ball to a teammate was
worth the most. Finally, they examined goaltending, the least valuable block for a team, as it not only
guarantees two points to the opponent but occasionally results in a foul, leading to a three-point play.

Sure enough, Huizinga and Weil found that if you rank players on the value of their shot blocks,
taking into account the types of blocks and the outcomes, it differs significantly from the NBA's list of the
top shot blockers, which is simply numerical. As one glaring example, in 2008-2009, Orlando's
abundantly talented, abundantly muscled center, Dwight Howard, blocked 232 shots, which factored
heavily in his winning the NBA's defensive MVP award. Yet his accumulation of blocked shots was
actually worth less, Huizinga and Weil calculated, than the 149 shots blocked by San Antonio's Tim

loaded from: fib Iketab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

loaded from: fib Iketab.ir

54

Duncan. How? It turned out that Howard often blocked shots into the stands, whereas Duncan
often tipped the ball to a teammate. More important, Howard also committed goaltending violations more
often than Duncan did.

(In fact, Duncan, despite being a prolific shot blocker, hasn't goaltended in over three seasons.)
Howard may have blocked 83 more shots than Duncan did, but they amounted to a value of only 0.53
points per block for the Magic. Duncan's average block was worth 1.12 points for the Spurs.

When the top shot blockers were reranked by the value of their blocks rather than by the sheer
number, Duncan’s status as a truly elite center was affirmed. Though he's never led the NBA in blocked
shots, four times over the last decade he's posted the highest value-per-block totals. By comparison,
Dwight Howard's best showing on a value basis is fifteenth. Milwaukee center Andrew Bogut, not known
as a particularly fearsome shot blocker, delivers value. Mavericks big man Erick Dampier does not. And
Huizinga's client, Yao Ming, falls squarely in the middle.

The following table shows the ten most valuable shot-blocking performances over the last eight
NBA seasons and the ten least valuable performances on a value-per-block basis. Tim Duncan owns four
of the ten most valuable performances; Dwight Howard owns three of the least valuable.

Of course, the total value of one's shot-blocking is the number of blocked shots times the value of
the blocks. If all your blocks are Russells, the most valuable type of block, but you produce only a
handful of them a year, your score will not be very high. Similarly, if you block a ton of shots but most of
the blocks aren't that valuable, that isn't so useful to the team, either.

Although the study tried to account for as many factors as possible, it's not perfect, as Huizinga
and Weil readily admit. There's no accounting, for instance, for the increased fouls a shot blocker can
accumulate with overly aggressive play or the potential increases in offensive rebounds--when the team
shooting recovers the ball--that occur when the shot blocker leaves his man to attempt a swat. The study
also can't account for any intimidation factor: how many shots a player may deter with his mere presence,
how many times he causes the shooter to change his trajectory and angle. Still, the research highlights that
not all blocks are created equal. It's the value of an act, not the act itself, that ultimately matters.

TEN MOST VALUABLE SHOT BLOCK PERFORMANCES
FROM 2002 TO 2009

TEN LEAST VALUABLE SHOT BLOCK PERFORMANCES
FROM 2002 TO 2009

That triggers a question: Why do we--and the NBA --count blocks rather than value blocks? The
short answer: Counting is
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easy; measuring value is hard. We see this all the time in many facets of life and business. People count
quantities (easy) rather than measure importance (hard) and as a result sometimes make faulty decisions.
We award certificates for perfect attendance but seldom ask whether the winners learned more while in
school. The associates promoted to partner in a law firm often are those who bill clients the most hours,
but did they do the best work? We often care too much about how many stocks we own and not enough
about the more relevant issue: the value of those stocks.

Sports, too, are filled with rankings based on simple numbers that don't always correspond to
value. The interception of the nothing-to-lose Hail Mary pass on the play before halftime is worth far less
than, say, Tracy Porter's game-sealing pick of Peyton Manning in the fourth quarter of Super Bowl XLIV.
But the stats don't distinguish it as such. The value of an empty-net goal in hockey--when a losing team
removes its goalie to have an extra skater on offense--isn't nearly as important as a decisive overtime goal.
Yet the stat sheet doesn't make a distinction between them. Savvy general managers can recognize (and
exploit) this kind of information, acquiring and unloading talent accordingly, much the way investment
managers look for undervalued securities to buy and overvalued ones to sell.

After the 2009-2010 NBA season, Dwight Howard was named the league's best defensive player
for the second year in a row. The vote was a landslide: Howard received 110 out of 122 first place votes.
Howard led the league in both rebounds (13.2) and blocked shots (2.78) per game, the first player to lead
in both categories for two consecutive years since the NBA started tracking blocked shots in the
1973-1974 season. But the voting surely would have been closer if his blocks had been valued and not
simply tallied. Howard's coach, Stan Van Gundy, observed: "I think people see the blocked shots and they
see the rebounding, but I don't think unless you're a really astute observer that they see the other things he
does for us defensively."

Other astute observers, though--basing their judgment on value, not raw quantity--might reach a
less flattering conclusion.

ROUNDING FIRST
Why .299 hitters are so much more rare (and maybe more valuable) than .300 hitters

Whether we're buying batteries at Walmart, a fast-food value meal, or even a house, odds are good
that the price ends in a nine. We're numb to seeing $1.99 bottles of Coke, $24,999 cars, and even
$999,999

McMansions on cul-de-sacs. In the case of gasoline, the price even extends to nine -tenths of a
cent, say, $2.99 for a gallon of unleaded. This entire concept, of course, is silly. Purchase one gallon of
$2.99 9 gas and it will cost you $3.00. It takes ten gallons before you re