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of \one of the Medicine Hat Tigers—stood by the side
of the ice, talking about his son Scott. He wa wearing
a Medigine Hat baseball cap and a black Medicine Hat

would shove\a hockey stick in his hand And they would
play hockey ot\the floor in the kitchen, orning till night.
Scott always had a passion for it. He/played rep hockey
throughout his mipor-league hockéy career. He always
made the Triple A tégms. As a first-year peewee or a first-
year bantam, he alwdys played/on the [top] rep team.”
Wasden was clearly nervous: s son was about to play in
the biggest game of his lifs, /He’s had to work very hard
for whatever he’s got. I'm véhy proud of him.”

Those were the ingpediengs of success at the high-
est level: passion, talent, and Bard work. But there was
another element. Wheh did Wasdey first get the sense that
his son was somethjng special? “Yo\know, he was always
a bigger kid for E\m\ age. He was stronghand he had a knack
for scoring goald at an early age. And h&was always kind
of a standout for his age, a captain of his tdam. ...”

Bigger kid for his age? Of course he was Scott Wasden
was born ¢gn January 4, within three days of he absolute
perfect birthday for an elite hockey player. He Was one of
the lucKy ones. If the eligibility date for Canadian ockey
were/later in the year, he might have been watchihg the

orial Cup championship from the stands insteay of
playing on the ice.
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CHAPTER TWO

The 10,000-Hour Rule

IN HAMBURG, WE HAD TO PLAY

FOR EIGHT HOURS.”

1.

The University of Michigan opened its new Computer
Center in 1971, in a brand-new building on Beal Ave-
nue in Ann Arbor, with beige-brick exterior walls and a
dark-glass front. The university’s enormous mainframe
computers stood in the middle of a vast white room,
looking, as one faculty member remembers, “like one of
the last scenes in the movie z001: A Space Odyssey.” Off
to the side were dozens of keypunch machines—what
passed in those days for computer terminals. In 1971,
this was state of the art. The University of Michigan had
one of the most advanced computer science programs in
the world, and over the course of the Computer Center’s
life, thousands of students passed through that white
room, the most famous of whom was a gawky teenager
named Bill Joy.

Joy came to the University of Michigan the year the
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Computer Center opened. He was sixteen. He was tall
and very thin, with a mop of unruly hair. He had been
voted “Most Studious Student” by his graduating class at
North Farmington High School, outside Detroit, which,
as he puts it, meant that he was a “no-date nerd.” He had
thought he might end up as biologist or a mathemati-
cian. But late in his freshman year, he stumbled across the
Computer Center—and he was hooked.

From that point on, the Computer Center was his life.
He programmed whenever he could. Joy got a job with
a computer science professor so he could program over
the summer. In 1975, he enrolled in graduate school at
the University of California at Berkeley. There, he buried
himself even deeper in the world of computer software.
During the oral exams for his PhD, he made up a particu-
larly complicated algorithm on the fly that, as one of his
many admirers has written, “so stunned his examiners
[that] one of them later compared the experience to ‘Jesus
confounding his elders.””

Working in collaboration with a small group of pro-
grammers, Joy took on the task of rewriting UNIX, which
was a software system developed by AT&T for mainframe
computers. Joy’s version was very good. It was so good, in
fact, that it became—and remains—the operating system
on which literally millions of computers around the world
run. “If you put your Mac in that funny mode where you
can see the code,” Joy says, “I see things that I remember
typing in twenty-five years ago.” And do you know who
wrote much of the software that allows you to access the
Internet? Bill Joy.

After graduating from Berkeley, Joy cofounded the
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Silicon Valley firm Sun Microsystems, which was one of
the most critical players in the computer revolution. There
he rewrote another computer language— Java—and his
legend grew still further. Among Silicon Valley insiders,
Joy is spoken of with as much awe as someone like Bill
Gates of Microsoft. He is sometimes called the Edison of
the Internet. As the Yale computer scientist David Gel-
ernter says, “Bill Joy is one of the most influential people
in the modern history of computing.”

The story of Bill Joy’s genius has been told many times,
and the lesson is always the same. Here was a world that
was the purest of meritocracies. Computer programming
didn’t operate as an old-boy network, where you got ahead
because of money or connections. It was a wide-open field
in which all participants were judged solely on their talent
and their accomplishments. It was a world where the best
men won, and Joy was clearly one of those best men.

It would be easier to accept that version of events, how-
ever, if we hadn’t just looked at hockey and soccer players.
Theirs was supposed to be a pure meritocracy as well. Only
it wasn’t. It was a story of how the outliers in a particular
field reached their lofty status through a combination of
ability, opportunity, and utterly arbitrary advantage.

Is it possible the same pattern of special opportunities
operate in the real world as well? Let’s go back over the
story of Bill Joy and find out.

2.

For almost a generation, psychologists around the world
have been engaged in a spirited debate over a question that
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most of us would consider to have been settled years ago.
The question is this: is there such a thing as innate talent?
The obvious answer is yes. Not every hockey player born
in January ends up playing at the professional level. Only
some do—the innately talented ones. Achievement is tal-
ent plus preparation. The problem with this view is that
the closer psychologists look at the careers of the gifted,
the smaller the role innate talent seems to play and the
bigger the role preparation seems to play.

Exhibit A in the talent argument is a study done in
the early 1990s by the psychologist K. Anders Ericsson
and two colleagues at Berlin’s elite Academy of Music.
With the help of the Academy’s professors, they divided
the school’s violinists into three groups. In the first group
were the stars, the students with the potential to become
world-class soloists. In the second were those judged to
be merely “good.” In the third were students who were
unlikely to ever play professionally and who intended
to be music teachers in the public school system. All of
the violinists were then asked the same question: over the
course of your entire career, ever since you first picked up
the violin, how many hours have you practiced?

Everyone from all three groups started playing at
roughly the same age, around five years old. In those first
few years, everyone practiced roughly the same amount,
about two or three hours a week. But when the students
were around the age of eight, real differences started to
emerge. The students who would end up the best in their
class began to practice more than everyone else: six hours
a week by age nine, eight hours a week by age twelve, six-
teen hours a week by age fourteen, and up and up, until by
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the age of twenty they were practicing—that is, purpose-
tully and single-mindedly playing their instruments with
the intent to get better—well over thirty hours a week. In
fact, by the age of twenty, the elite performers had each
totaled ten thousand hours of practice. By contrast, the
merely good students had totaled eight thousand hours,
and the future music teachers had totaled just over four
thousand hours.

Ericsson and his colleagues then compared amateur
pianists with professional pianists. The same pattern
emerged. The amateurs never practiced more than about
three hours a week over the course of their childhood, and
by the age of twenty they had totaled two thousand hours
of practice. The professionals, on the other hand, steadily
increased their practice time every year, until by the age of
twenty they, like the violinists, had reached ten thousand
hours.

The striking thing about Ericsson’s study is that he
and his colleagues couldn’t find any “naturals,” musicians
who floated effortlessly to the top while practicing a frac-
tion of the time their peers did. Nor could they find any
“grinds,” people who worked harder than everyone else, yet
just didn’t have what it takes to break the top ranks. Their
research suggestes that once a musician has enough ability
to get into a top music school, the thing that distinguishes
one performer from another is how hard he or she works.
That’s it. And what’s more, the people at the very top don’t
work just harder or even much harder than everyone else.
They work much, much harder.

The idea that excellence at performing a complex task
requires a critical minimum level of practice surfaces again
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and again in studies of expertise. In fact, researchers have
settled on what they believe is the magic number for true
expertise: ten thousand hours.

“The emerging picture from such studies is that ten
thousand hours of practice is required to achieve the level
of mastery associated with being a world-class expert—in
anything,” writes the neurologist Daniel Levitin. “In
study after study, of composers, basketball players, fiction
writers, ice skaters, concert pianists, chess players, mas-
ter criminals, and what have you, this number comes up
again and again. Of course, this doesn’t address why some
people get more out of their practice sessions than others
do. But no one has yet found a case in which true world-
class expertise was accomplished in less time. It seems that
it takes the brain this long to assimilate all that it needs to
know to achieve true mastery.”

This is true even of people we think of as prodigies.
Mozart, for example, famously started writing music

at six. But, writes the psychologist Michael Howe in his
book Genius Explained,

by the standards of mature composers, Mozart’s early
works are not outstanding. The earliest pieces were
all probably written down by his father, and perhaps
improved in the process. Many of Wolfgang’s childhood
compositions, such as the first seven of his concertos for
piano and orchestra, are largely arrangements of works
by other composers. Of those concertos that only con-
tain music original to Mozart, the earliest that is now
regarded as a masterwork (No. 9, K. 271) was not com-
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posed until he was twenty-one: by that time Mozart had
already been composing concertos for ten years.

The music critic Harold Schonberg goes further: Mozart,
he argues, actually “developed late,” since he didn’t pro-
duce his greatest work until he had been composing for
more than twenty years.

To become a chess grandmaster also seems to take
about ten years. (Only the legendary Bobby Fischer got to
that elite level in less than that amount of time: it took him
nine years.) And what’s ten years? Well, it’s roughly how
long it takes to put in ten thousand hours of hard practice.
Ten thousand hours is the magic number of greatness.

Here is the explanation for what was so puzzling about
the rosters of the Czech and Canadian national sports
teams. There was practically no one on those teams born
after September 1, which doesn’t seem to make any sense.
Youw’d think that there should be a fair number of Czech
hockey or soccer prodigies born late in the year who are so
talented that they eventually make their way into the top
tier as young adults, despite their birth dates.

But to Ericsson and those who argue against the pri-
macy of talent, that isn’t surprising at all. That late-born
prodigy doesn’t get chosen for the all-star team as an
eight-year-old because he’s too small. So he doesn’t get
the extra practice. And without that extra practice, he
has no chance at hitting ten thousand hours by the time
the professional hockey teams start looking for players.
And without ten thousand hours under his belt, there is

no way he can ever master the skills necessary to play at
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&.8 top level. Even Mozart—the greatest musical prod-
igy of all time—couldn’t hit his stride until he had his
ten thousand hours in. Practice isn’t the thing you do once
you're good. It’s the thing you do that makes you good.
The other interesting thing about that ten thousand
hours, of course, is that ten thousand hours is an enor-
mons amount of time. It’s all but impossible to reach
that number all by yourself by the time you’re a young
adult. You have to have parents who encourage and sup-
port you. You can’t be poor, because if you have to hold
down a part-time job on the side to help make ends meet,
there won’t be time left in the day to practice enough. In
fact, most people can reach that number only if they get
into some kind of special program—like a hockey all-star
squad—or if they get some kind of extraordinary oppor-
tunity that gives them a chance to put in those hours.

3.

So, back to Bill Joy. It’s 1971. He’s tall and gawky and six-
teen years old. He’s the math whiz, the kind of student
that schools like MIT and Caltech and the University of
Waterloo attract by the hundreds."“When Bill was a little
kid, he wanted to know everything about everything way
before he should’ve even known he wanted to know,” his
father, William, says. “We answered him when we could.
And when we couldn’t, we would just give him a book.”
When it came time to apply to college, Joy got a perfect
score on the math portion of the Scholastic Aptitude Test.
“It wasn’t particularly hard,” he says matter-of-factly.
“There was plenty of time to check it twice.”
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He has talent by the truckload. But that’s not the only
consideration. It never is. The key to his development is
that he stumbled across that nondescript building on Beal
Avenue.

In the early 1970s, when Joy was learning about pro-
gramming, computers were the size of rooms. A single
machine (which might have less power and memory than
your microwave now has) could cost upwards of a mil-
lion dollars—and that’s in 1970s dollars. Computers were
rare. If you found one, if was hard to get access to it; if you
managed to get access, renting time on it cost a fortune.

What’s more, programming itself was extraordinarily
tedious. This was the era when computer programs were
created using cardboard punch cards. Each line of code
was imprinted on the card using a keypunch machine. A
complex program might include hundreds, if not thou-
sands, of these cards in tall stacks. Once a program was
ready, you walked over to whatever mainframe computer
you had access to and gave the stack of cards to an opera-
tor. Since computers could handle only one task at a time,
the operator made an appointment for your program, and
depending on how many people were ahead of you in
line, you might not get your cards back for a few hours or
even a day. And if you made even a single error—even a
typographical error—in your program, you had to take
the cards back, track down the error, and begin the whole
process again. :

Under those circumstances, it was exceedingly dif-
ficult for anyone to become a programming expert. Cer-
tainly becoming an expert by your early twenties was all
but impossible. When you can “program” for only a few
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minutes out of every hour you spend in the computer
room, how can you ever get in ten thousand hours of prac-
tice? “Programming with cards,” one computer scientist
from that era remembers, “did not teach you program-
ming. It taught you patience and proofreading.”

It wasn’t until the mid-1960s that a solution to the
programming problem emerged. Computers were finally
powerful enough that they could handle more than one
“appointment” at once. If the computer’s operating system
Wwas rewritten, computer scientists realized, the machine’s
time could be shared; the computer could be trained to
handle hundreds of tasks at the same time., That, in turn,
meant that programmers didn’t have to physically hand
their stacks of computer cards to the operator anymore.
Dozens of terminals could be built, all linked to the
mainframe by a telephone line, and everyone could be
working—online—all at once.

Here is how one history of the period describes the
advent of time-sharing:

This was not just a revolution. It was a revelation. Forget
the operator, the card decks, the wait. With time-sharing,
you could sit at your Teletype, bang in a couple of com-
mands, and get an answer then and there. Time-sharing
was interactive: A program could ask for a response,
wait for you to type it in, act on it while you waited, and
show you the result, all in “real time.”

This is where Michigan came in, because Michigan
was one of the first universities in the world to switch
over to time-sharing. By 1967, a prototype of the system
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was up and running. By the early 1970s, Michigan had
enough computing power that a hundred people could be
programming simultaneously in the Computer Center.
“In the late sixties, early seventies, I don’t think there was
anyplace else that was exactly like Michigan,” Mike Alex-
ander, one of the pioneers of Michigan’s computing sys-
tem, said. “Maybe MIT. Maybe Carnegie Mellon. Maybe
Dartmouth. I don’t think there were any others.”

This was the opportunity that greeted Bill Joy when he
arrived on the Ann Arbor campus in the fall of 1971. He hadn’t
chosen Michigan because of its computers. He had never
done anything with computers in high school. He was inter-
ested in math and engineering. But when the programming
bug hit him in his freshman year, he found himself—by the
happiest of accidents—in one of the few places in the world
where a seventeen-year-old could program all he wanted.

“Do you know what the difference is between the
computing cards and time-sharing?” Joy says. “It’s the dif-
ference between playing chess by mail and speed chess.”
Programming wasn’t an exercise in frustration anymore.
It was fun.

“Ilived in the north campus, and the Computer Center
was in the north campus,” Joy went on. “How much time
did I spend there? Oh, a phenomenal amount of time. It
was open twenty-four hours. I would stay there all night,
and just walk home in the morning. In an average week in
those years, I was spending more time in the Computer
Center than on my classes. All of us down there had this
recurring nightmare of forgetting to show up for class at
all, of not even realizing we were enrolled.

“The challenge was that they gave all the students
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an account with a fixed amount of money, so your time
would run out. When you signed on, you would put in
how long you wanted to spend on the computer. They
gave you, like, an hour of time. That’s all you’d get. But
someone figured out that if you put in ‘time equals’ and
then a letter, like ¢ equals &, they wouldn’t charge you,”
he said, laughing at the memory. “It was a bug in the soft-
ware. You could put in ¢ equals & and sit there forever.”

Just look at the stream of opportunities that came Bill
Joy’s way. Because he happened to go to a farsighted school
like the University of Michigan, he was able to practice on
atime-sharing system instead of with punch cards; because
the Michigan system happened to have a bug in it, he could
program all he wanted; because the university was willing
to spend the money to keep the Computer Center open
twenty-four hours, he could stay up all night; and because
he was able to putin so many hours, by the time he happened
to be presented with the opportunity to rewrite UNIX,
he was up to the task. Bill Joy was brilliant. He wanted to
learn. That was a big part of it. But before he could become
an expert, someone had to give him the opportunity to
learn how to be an expert.

“At Michigan, I was probably programming eight or
ten hours a day,” he went on. “By the time I was at Berke-
ley I was doing it day and night. I had a terminal at home.
I'd stay up until two or three o’clock in the morning,
watching old movies and programming. Sometimes I’d
fall asleep at the keyboard” —he mimed his head falling
on the keyboard—“and you know how the key repeats
until the end, and it starts to go beep, beep, beep? After
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that happens three times, you have to go to bed. I was
still relatively incompetent even when I got to Berkeley. I
was proficient by my second year there. That’s when I
wrote programs that are still in use today, thirty years
later.” He paused for a moment to do the math in his
head—which for someone like Bill Joy doesn’t take very
long. Michigan in 1971. Programming in earnest by soph-
omore year. Add in the summers, then the days and nights
in his first year at Berkeley. “So, so maybe...ten thousand
hours?” he said, finally. “That’s about right.”

4.

Is the ten-thousand-hour rule a general rule of success? If
we scratch below the surface of every great achiever, do
we always find the equivalent of the Michigan Computer
Center or the hockey all-star team—some sort of special
opportunity for practice?

Let’s test the idea with two examples, and for the sake
of simplicity, let’s make them as familiar as possible: the
Beatles, one of the most famous rock bands ever; and Bill
Gates, one of the world’s richest men.

The Beatles— John Lennon, Paul McCartney, George
Harrison, and Ringo Starr—came to the United States in
February of 1964, starting the so-called British Invasion
of the American music scene and putting out a string of
hit records that transformed the face of popular music.

The first interesting thing about the Beatles for our
purposes is how long they had already been together
by the time they reached the United States. Lennon and
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McCartney first started playing together in 1957, seven
years priorto landing in America. (Incidentally, the time
that elapsed between their founding and their arguably
greatestartistic achievements—Sgz. Pepper’s Lonely Hearts
Club Band and The Beatles [White Album]—is ten years.)
And if you look even more closely at those long years of
preparation, you’ll find an experience that, in the context
of hockey players and Bill Joy and world-class violinists,
sounds awfully familiar. In 1960, while they were still just
a struggling high school rock band, they were invited to
play in Hamburg, Germany.

“Hamburg in those days did not have rock-and-roll
music clubs. It had strip clubs,” says Philip Norman, who
wrote the Beatles biography Shous! “There was one particu-
lar club owner called Bruno, who was originally afairground
showman. He had the idea of bringing in rock groups to
play in various clubs. They had this formula. It was a huge
nonstop show, hour after hour, with a lot of people lurching
in and the other lot lurching out. And the bands would play
all the time to catch the passing traffic. In an American red-
light district, they would call it nonstop striptease.

“Many of the bands that played in Hamburg were from
Liverpool,” Norman went on. “It was an accident. Bruno
went to London to look for bands. But he happened to meet
an entrepreneur from Liverpool in Soho who was down
in London by pure chance. And he arranged to send some
bands over. That’s how the connection was established.
And eventually the Beatles made a connection not just with
Bruno but with other club owners as well. They kept going
back because they got a lot of alcohol and a lot of sex.”
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And what was so special about Hamburg? It wasn’t
that it paid well. It didn’. Or that the acoustics were fan-
tastic. They weren’t. Or that the audiences were savvy and
appreciative. They were anything but. It was the sheer
amount of time the band was forced to play.

Here is John Lennon, in an interview after the Beatles
disbanded, talking about the band’s performances at a
Hamburg strip club called the Indra:

We got better and got more confidence. We couldn’t help
it with all the experience playing all night long. It was
handy them being foreign. We had to try even harder,
put our heart and soul into it, to get ourselves over.

In Liverpool, we’d only ever done one-hour ses-
sions, and we just used to do our best numbers, the same
ones, at every one. In Hamburg, we had to play for eight
hours, so we really had to find a new way of playing,

Eight hours?

Here is Pete Best, the Beatles’ drummer at the time:
“Once the news got out about that we were making a show,
the club started packing them in. We played seven nights a
week. At first we played almost nonstop till twelve-thirty,

when it closed, but as we got better the crowds stayed till
two most mornings.”

Seven days a week?

The Beatles ended up traveling to Hamburg five times
between 1960 and the end of 1962. On the first trip, they
played 106 nights, five or more hours a night. On their
second trip, they played 92 times. On their third trip, they
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played 48 times, for a total of 172 hours on stage. The last
two Hamburg gigs, in November and December of 1962,
involved another 9o hours of performing. All told, they
performed for 270 nights in just over a year and a half. By
the time they had their first burst of success in 1964, in
fact, they had performed live an estimated twelve hundred
times. Do you know how extraordinary that is? Most
bands today don’t perform twelve hundred times in their
entire careers. The Hamburg crucible is one of the things
that set the Beatles apart.

“They were no good onstage when they went there
and they were very good when they came back,” Norman
went on. “They learned not only stamina. They had to
learn an enormous amount of numbers— cover versions
of everything you can think of, not just rock and roll, a bit
of jazz too. They weren’t disciplined onstage at all before
that. But when they came back, they sounded like no one
else. It was the making of them.”

5.

Let’s now turn to the history of Bill Gates. His story is
almost as well known as the Beatles’. Brilliant, young math
whiz discovers computer programming. Drops out of Har-
vard. Starts a little computer company called Microsoft
with his friends. Through sheer brilliance and ambition
and guts builds it into the giant of the software world.
That’s the broad outline. Let’s dig a little bit deeper.
Gates’s father was a wealthy lawyer in Seattle, and
his mother was the daughter of a well-to-do banker. As
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a child Bill was precocious and easily bored by his stud-
les. So his parents took him out of public school and, at
the beginning of seventh grade, sent him to Lakeside, a
private school that catered to Seattle’s elite families. Mid-
way through Gates’s second year at Lakeside, the school
started a computer club.

“The Mothers” Club at school did a rummage sale
every yeat, and there was always the question of what the
money would go to,” Gates remembers. “Some went to
the summer program, where inner-city kids would come
up to the campus. Some of it would go for teachers. That
year, they put three thousand dollars into a computer ter-
minal down in this funny little room that we subsequently
took control of. It was kind of an amazing thing.”

It was an “amazing thing,” of course, because this
was 1968. Most colleges didn’t have computer clubs in the
1960s. Even more remarkable was the kind of computer
Lakeside bought. The school didn’t have its students learn
programming by the laborious computer-card system, like
virtually everyone else was doing in the 1960s. Instead,
Lakeside installed what was called an ASR-33 Teletype,
which was a time-sharing terminal with a direct link to
a mainframe computer in downtown Seattle. “The whole
idea of time-sharing only got invented in nineteen Sixty-
five,” Gates continued. “Someone was pretty forward-
looking.” Bill Joy got an extraordinary, early opportunity
to learn programming on a time-share system as a fresh-
man in college, in 1971. Bill Gates got to do real-time pro-
gramming as an eighth grader in 1968.

From that moment forward, Gates lived in the computer
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room. He and a number of others began to teach them-

2 selves how to use this strange new device. Buying time
on the mainframe computer the ASR was hooked up to
was, of course, expensive—even for a wealthy institution
like Lakeside—and it wasn’t long before the $3,000 put
up by the Mothers’ Club ran out. The parents raised more
money. The students spent it. Then a group of program-
mers at the University of Washington formed an out-
fit called Computer Center Corporation (or C-Cubed),
which leased computer time to local companies. As luck
would have it, one of the founders of the firm—Monique
Rona—had a son at Lakeside, a year ahead of Gates.
Would the Lakeside computer club, Rona wondered, like
to test out the company’s software programs on the week-
ends in exchange for free programming time? Absolutely!
After school, Gates took the bus to the C-Cubed offices
and programmed long into the evening,

C-Cubed eventually went bankrupt, so Gates and his
friends began hanging around the computer center at the
University of Washington. Before long, they latched onto
an outfit called ISI (Information Sciences Inc.), which
agreed to let them have free computer time in exchange
for working on a piece of software that could be used to
automate company payrolls. In one seven-month period
in 1971, Gates and his coborts ran up 1,575 hours of com-
puter time on the ISI mainframe, which averages out to
eight hours a day, seven days a week.

“It was my obsession,” Gates says of his early high
school years. “I skipped athletics. I went up there at night.
We were programming on weekends. It would be a rare week
that we wouldn’t get twenty or thirty hours in. There was
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a period where Paul Allen and I got in trouble for steal-
ing a bunch of passwords and crashing the system. We
got kicked out. I didn’t get to use the computer the whole
summer. This is when I was fifteen and sixteen. Then I
found out Paul had found a computer that was free at the
University of Washington. They had these machines in
the medical center and the physics department. They were
on a twenty-four-hour schedule, but wich this big slack
period, so that between three and six in the morning they
never scheduled anything.” Gates laughed. “I’d leave at
night, after my bedtime. I could walk up to the University
of Washington from my house. Or I'd take the bus. That's
why I'm always so generous to the University of Wash-
ington, because they let me steal so much computer time.”
(Years later, Gates’s mother said, “We always wondered
why it was so hard for him to get up in the morning.”)
One of the founders of ISI, Bud Pembroke, then got a
call from the technology company TRW, which had just
signed a contract to set up a computer system at the huge
Bonneville Power station in southern Washington State.
TRW desperately needed programmers familiar with
the particular software the power station used. In these
early days of the computer revolution, programmers with
that kind of specialized experience were hard to find. But
Pembroke knew exactly whom to call: those high school
kids from Lakeside who had been running up thousands
of hours of computer time on the ISI mainframe. Gates
was now in his senior year, and somehow he managed to
convince his teachers to let him decamp for Bonneville
under the guise of an independent study project. There he
spent the spring writing code, supervised by a man named
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John Norton, who Gates says taught him as much about
programming as almost anyone he’d ever met.

Those five years, from eighth grade through the end of
high school, were Bill Gates’s Hamburg, and by any mea-
sure, he was presented with an even more extraordinary
series of opportunities than Bill Joy.

Opportunity number one was that Gates got sent to

Lakeside. How many high schools in the world had access to
a time-sharing terminal in 1968? Opportunity number two
was that the mothers of Lakeside had enough money to pay
for the school’s computer fees. Number three was that, when
that money ran out, one of the parents happened to work
at C-Cubed, which happened to need someone to check
its code onithe weekends, and which also happened not to
care if weekends turned into weeknights. Number four was
that Gates just happened to find out about ISI, and ISI just
happened to need someone to work on its payroll software.
Number five was that Gates happened to live within walk-
ing distance of the University of Washington. Number six
was that the university happened to have free computer time
between three and six in the morning. Number seven was
that TRW happened to call Bud Pembroke. Number eight
was that the best programmers Pembroke knew for that par-
ticular problem happened to be two high school kids. And
number nine was that Lakeside was willing to let those kids
spend their spring term miles away, writing code.

And what did virtually all of those opportunities have
in common? They gave Bill Gates extra time to practice.
By the time Gates dropped out of Harvard after his soph-
omore year to try his hand at his own software company,
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he’d been programming practically nonstop for seven con-
secutive years. He was way past ten thousand hours. How
many teenagers in the world had the kind of experience
Gates had? “If there were fifty in the world, I'd be
stunned,” he says. “There was C-Cubed and the payroll
stuff we did, then TRW —all those things came together.
I'had a better exposure to software development ata young
age than I think anyone did in that period of time, and all
because of an incredibly lucky series of events.”

6.

If we put the stories of hockey players and the Beatles and
Bill Joy and Bill Gates together, I think we getamore com-
plete picture of the path to success. Joy and Gates and the
Beatles are all undeniably talented. Lennon and McCart-
ney had a musical gift of the sort that comes along once in
a generation, and Bill Joy, let us not forget, had a mind so
quick that he was able to makeup a complicated algorithm
on the fly that left his professors in awe. That much is
obvious.

But what truly distinguishes their histories is not
their extraordinary talent but their extraordinary oppor-
tunities. The Beatles, for the most random of reasons, got
invited to go to Hamburg, Without Hamburg, the Beatles
might well have taken a different path. “TI'was very lucky,”
Bill Gates said at the beginning of our interview. That
doesn’t mean he isn’t brilliant or an extraordinary entre-
preneur. It just means that he understands what incredible
good fortune it was to be at Lakeside in 1968.
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All the outliers we've looked at so far were the ben-
eficiaries of some kind of unusual opportunity. Lucky
breaks don’t seem like the exception with software bil-
lionaires and rock bands and star athletes. They seem like
the rule.

Let me give you one final example of the hidden oppor-
tunities that outliers benefit from. Suppose we do another
version of the calendar analysis we did in the previous
chapter with hockey players, only this time looking at
birth years, not birth months. To start with, take a close
look at the following list of the seventy-five richest people
in human history. The net worth of each person is cal-
culated in current US dollars. As you can see, it includes
queens and kings and pharaohs from centuries past, as
well as contemporary billionaires, such as Warren Buffett
and Carlos/Slim.

Wealthin - Origin -
Billions
(USD) ,

1. JohnD. 318.3 “United States ‘ mﬁvbmm& OL
74 Rockefeller : S RO
2 Andrew 298.3 Scotland Omnummmm Steel”
- Catnegie “Company =

3+ Nicholas . 253.5 Russia Houseof
I of Russia Romanov. .
4. - William Henry 231.6 United Chicago,
Vandérbilt States Burlington and
; i o *'Quincy Railroad.
5 Osman AL 210.8

Hyderabad Monarchy -
Khan, Asaf Jah e PR
VII
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 Wealthin ' Origin
Billions .
(USD) -
,,War»&, B, 86.3 . . United mn,mﬁn., :

g Z«:os
, 5?«»&.2 84.7 Hnmgsm :
- Turney Stewart :
25 AEE».:M : T 847 United States.
: “:Backhouse ‘
¢ Astor Jt. ;
26 :DonSimon = 81.2 Bolivia Huanuni tin 350
-Irarbi Patifio ; : :
27: - Sultan 807 Brunei - Kral ;
' Hassanal ‘ :
Bolkiah
28 Frederick 80.4 Germany - Weyerhaeuser
Weyerhaeuser Corporation
29 Moses Taylor 793 United States Citibank
30 Vincent Astor  73.9 United'States -~ Inheritance:
31 Carlos Slim  72.4 Mexico” Telmiex:
Held o
32T V.Soong 67.8 China Central Bank of
,. ~China
33 Jay Gould 67.1 United States Union Pacific
34 gpnmr&_ Field 66.3 United States ‘Marshall Field and
, Company
35 GeorgeF. 63.6 United States Central Railroad
Baker of New Jersey
36 Hetty Green  58.8 Uhited States " Seaboard National
; ; Bank-
37 Bill Gates §8.0 United States Microsoft
38 Lawrence 58.0 United States Oracle
-Joseph Ellison Corporation
39 Richard 56.2 England ‘Derwent Valley.
Arkwright Mills-
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: . United w,,ﬁmnmm
,,aqﬂmr:dmm Lo

a = ,m.gannw%

Oonmzw
4 ,,W.:,mm“,w:m»ma ,AML,. Nw,wdnkﬁnm wﬁﬁmm S U.aﬂamﬁﬁ Cios,,;
47 uownwr:n Gﬁnnn— mnmanmﬁ : .,,Cbmg.wm&mnu
48 >5L>B_vm : " Reliance
. o OoBBsEnmﬁonm
49 Leland  UnisedStates . Central Pacific
;mﬂ»nmo& . - Railroad
‘Howard ~ United States - %E:wra Tool
e Ocmenﬁ -
- Hughes >_no§mn
Lo Companyy wsBB»
ey Oo%o_.m:uonv
o TWA
- United mm,»mwm. : .OE.sm wcvrm?nm
e . e ,OOBEE%
mN ;,.w.ﬂorpwnm._n% & Aw&. United ,mnﬁ,nm : ,‘.»,U&wé»nm,
o Em:,. o Lo T ackawannaand
. : L n&ﬁnmnmg Railroad
mu . Edward Henry . United States*Union Pacific
- Harriman s
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' Wealthin  Origin = © . Wealthin .,ﬂc?wvnwwaw 7
. Billions - - Billions - Sourceof..
. (USD) o UsD) o Wealth
HenryH. 409 68 K.PSingh 329 _ DLF Universal
PaulAllen 400  Microsoft, Vulcan 69 JamesC.Flood 325 UnitedStates  Consolidared
e “Inc. L , i Sl - -Virginia Mining
56 .,”Hord,ﬁ_amn 40.0 : OQE%% o ,,,Zaﬂ,ovomﬁw . e T S L ~Company
L . %" Broadcasting 70 - “LiKasshing  32.0 China - Hutchison
o e Conipany i e ‘ S e Whampoas
57 J.P.Morgan - 39.8 United States ~ General Electric, - AR SO L Limited
o I , oo USSteel o o 71 Anthony N." - 317 “ United States Brooklyn Rapid
58 . ;O_anm. 38.8 United States ;,__.mnwlm»& Oil . : Brady e e Transit 2k
Payne. Company 72 Elias Hasket ~ 314 United States~ Shipping
59 Yoshiaki 38.1 Japan Seibu Corporation Derby
= Tsutsumi : ; 73 Mark Hopkins 30.9 United States Central Pacific
60~ HenryClay = 37.7 United States Carnegie Steel : Railroad
Frick’ ; e . Company: 74 -+ Edward Clark 30.2 United States Singer Sewing
61 JohnJacob 37.0 United States Inheritance ] Machine
‘ Astor 1V EREEA 75 Prince 295 Saudi‘Arabia Kingdom Holding
62 - George 35.6 United States Pullman Company WM %MWN& ; Company
Pullman .
63 Collis Potter  34.6 United States Central Pacific -
Huntington Railroad
64 " Deter Arrell  33.4 United States Ametican Tobacco . . ]
Brown ; Company Do you know what’s interesting about that list? Of Hr.n
Widener . seventy-five names, an astonishing fourteen are Ameri-
65 Philip 334 United States ~ Armour cans born within nine years of one another in the mid-
Danforth Refrigerator Line nineteenth century. Think about that for a moment.
Armour . . .
o . : Historians start with Cleopatra and the pharaohs and comb
66 William S. 33.3 United States Consolidated ) ; :
" O’Brien . Virginia Mining through every year in human history every since, look-
B 7 Company ing in every corner of the world for evidence of extraordi-
67 - Ingvar A 33.0 Sweden IKEA nary wealth, and almost 20 percent of the names they end
Ampr up with come from a single generation in a single country.
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Here’s the list of those Americans and their birth years:

1. John D. Rockefeller, 1839
2. Andrew Carnegie, 1835
28. Frederick Weyerhaeuser, 1834
33. Jay Gould, 1836
34. Marshall Field, 1834
35. George F. Baker, 1840
36. Hetty Green, 1834
44, James G. Fair, 1831
54. Henry H. Rogers, 1840
57. ].P. Morgan, 1837
58. Oliver H. Payne, 1839
62. George Pullman, 1831
64. Peter Arrell Brown Widener, 1834
65. Philip Danforth Armour, 1832

What’s going on here? The answer becomes obvi-

ous if you think about it. In the 1860s and 1870s, the
American economy went through perhaps the greatest
transformation in its history. This was when the rail-
roads were being built and when Wall Street emerged. It
was when industrial manufacturing started in earnest. It
was when all the rules by which the traditional economy
had functioned were broken and remade. What this list
says is that it really matters how old you were when that
transformation happened.

If you were born in the late 1840s you missed it. You
were t0o young to take advantage of that moment. If you
were born in the 1820s you were too old: your mind-set
was shaped by the pre—Civil War paradigm. But there was
a particular, narrow nine-year window that was just per-
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fect for seeing the potential that the future held. All of the
fourteen men and women on the list above had vision and
talent. But they also were given an extraordinary opportu-
nity, in the same way that hockey and soccer players born
in January, February, and March are given an extraordi-
nary opportunity.*

Now let’s do the same kind of analysis for people like
Bill Joy and Bill Gates.

If you talk to veterans of Silicon Valley, they’ll tell
you that the most important date in the history of the
personal computer revolution was January 1975. That was
when the magazine Popular Electronics ran a cover story
on an extraordinary machine called the Altair 8800. The
Altair cost $397. It was a do-it-yourself contraption that
you could assemble at home. The headline on the story
read: “PROJECT BREAKTHROUGH! World’s First .
Minicomputer Kit to Rival Commercial Models.”

To the readers of Popular Electronics, in those days the
bible of the fledgling software and computer world, that
headline was a revelation. Computers up to that point had

* The sociologist C. Wright Mills made an additional observation
about that special cohort from the 1830s. He looked at the back-
grounds of the American business elite from the Colonial Era to the
twentieth century. In most cases, not surprisingly, he found that busi-
ness leaders tended to come from privileged backgrounds. The one
exception? The 1830s group. That shows how big the advantage was
of being born in that decade. It was the only time in American his-
tory when those born in modest circumstances had a realistic shot at
real riches. He writes: “The best time during the history of the United

States for the poor boy ambitious for high business success to have
been born was around the year 1835.”
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been the massive, expensive mainframes of the sort sitting
in' the white expanse of the Michigan Computer Center.
For years, every hacker and electronics whiz had dreamt
of the day when a computer would come along that was
small and inexpensive enough for an ordinary person to
use and own. That day had finally arrived.

If January 1975 was the dawn of the personal computer
age, then who would be in the best position to take advan-
tage of it? The same principles apply here that applied to
the era of John Rockefeller and Andrew Carnegie.

“If you're too old in nineteen seventy-five, then you’d
already have a job at IBM out of college, and once people
started at IBM, they had a real hard time making the tran-
sition to the new world,” says Nathan Myhrvold, who was
a top executive at Microsoft for many years. “You had this
multibillion-dollar company making mainframes, and if
you were part of that, you’d think, Why screw around
with these little pathetic computers? That was the com-
puter industry to those people, and it had nothing to do
with this new revolution. They were blinded by that being
the only vision of computing. They made a nice living, It’s
just that there was no opportunity to become a zillionaire
and make an impact on the world.”

If you were more than a few years out of college in
1975, then you belonged to the old paradigm. You had
just bought a house. You’re married. A baby is on the way.
You’re in no position to give up a good job and pension for
some pie-in-the-sky $397 computer kit. So let’s rule out all
those born before, say, 1952.

At the same time, though, you don’t want to be too
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young. You really want to get in on the ground floor, right
1n 1975, and you can’t do that if you're still in high school.
So let’s also rule out anyone born after, say, 1958. The per-
fect age to be in 1975, in other words, is old enough to be
a part of the coming revolution but not so old that you
missed it. Ideally, you want to be twenty or twenty-one,
which is to say, born in 1954 or 1955.

There is an easy way to test this theory. When was Bill
Gates born?

Bill Gates: October 28, 1955

That’s the perfect birth date! Gates is the hockey player
born on January 1. Gates’s best friend at Lakeside was
Paul Allen. He also hung out in the computer room with
Gates and shared those long evenings at IS and C-Cubed.

Allen went on to found Microsoft with Bill Gates. When
was Paul Allen born?

Paul Allen: Janunary 21, 1953
The third-richest man at Microsoft is the one who has
been running the company on a day-to-day basis since

2000, one of the most respected executives in the software
world, Steve Ballmer. Ballmer’s birth date?

Steve Ballmer: March 24, 1956

Let’s not forget a man every bit as famous as Gates: Steve
Jobs, the cofounder of Apple Computer. Unlike Gates,
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Jobs wasn’t from a rich family and he didn’t go to Michi-
gdn, like Joy. But it doesn’t take much investigation of
his upbringing to realize that he had his Hamburg too.
He grew up in Mountain View, California, just south of
San Francisco, which is the absolute epicenter of Silicon
Valley. His neighborhood was filled with engineers from
Hewlett-Packard, then as now one of the most important
electronics firms in the world. As a teenager he prowled
the flea markets of Mountain View, where electronics
hobbyists and tinkerers sold spare parts. Jobs came of
age breathing the air of the very business he would later
dominate.

This paragraph from Accidental Millionaire, one of the
many Jobs biographies, gives us a sense of how extraordi-
nary his childhood experiences were. Jobs

attended evening talks by Hewlett-Packard scientists.
The talks were about the latest advances in electronics
and Jobs, exercising a style that was a trademark of his
personality, collared Hewlett-Packard engineers and
drew additional information from them. Once he even
called Bill Hewlett, one of the company’s founders, to
request parts. Jobs not only received the parts he asked
for, he managed to wrangle a summer job. Jobs worked
on an assembly line to build computers and was so fasci-
nated that he tried to design his own...

Wait. Bill Hewlett gave him spare parts? That’s on a par
with Bill Gates getting unlimited access to a time-share ter-
minal at age thirteen. It’s as if you were interested in fashion
and your neighbor when you were growing up happened to
be Giorgio Armani. And when was Jobs born?
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Steve Jobs: February 24, 1955

Another of the pioneers of the software revolution was
Eric Schmidt. He ran Novell, one of Silicon Valley’s most
important software firms, and in 2001, he became the
chief executive officer of Google. Birth date?

Eric Schmids: April 27, 1955

I don’t mean to suggest, of course, that every software
tycoon in Silicon Valley was born in 1955. Some weren’t,
just as not every business titan in the United States
was born in the mid-1830s. But there are very clearly pat-
terns here, and what’s striking is how little we seem to
want to acknowledge them. We pretend that success is
exclusively a matter of individual merit. But there’s noth-
ing in any of the histories we’ve looked at so far to suggest
things are that simple. These are stories, instead, about
people who were given a special opportunity to work
really hard and seized it, and who happened to come of
age at a time when that extraordinary effort was rewarded
by the rest of society. Their success was not just of their
own making. It was a product of the world in which they
grew up.

By the way, let’s not forget Bill Joy. Had he been just
a little bit older and had he had to face the drudgery of
programming with computer cards, he says, he would
have studied science. Bill Joy the computer legend would
have been Bill Joy the biologist. And had he come along a
few years later, the little window that gave him the chance
to write the supporting code for the Internet would have
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closed. Again, Bill Joy the computer legend might éa,z
have been Bill Joy the biologist. When was Bill Joy born?

Bill Joy: November 8, 1954

Joy would go on, after his stint at Berkeley, to become one
of the four founders of Sun Microsystems, one of the old-
estand most important of Silicon Valley’s software compa-
nies. And if you still think that accidents of time and place
and birth don’t matter all that much, here are the birth-
days of the three other founders of Sun Microsystems:

Scott McNealy: November 13, 1954
Vinod Khosla: January 28, 1955
Andy Bechtolsheim: September 30, 1955

CHAPTER THREE

he Trouble with

eniuses, Part 1

“KNOWLEDGE OF A BOY’S IQ IS OF

LITTLE HELPNF YOU ARE FACED ITH

A FORMFULNOF CLEVER BOY£.”

In the fifth episode of the 2008 s¢ wm, the American tele-
vision quiz show 1 vs. 100 had As s special guest a man
named Christopher Langan. :

The television show 7/4s. 100 is bne of many that
sprang up in the wake of fhe phenomenahsuccess of Who
Wants to Be a Milliongire. 1t features a perthanent gallery
of one hundred ordindry people who serve as what is called
the “mob.” Each freck they match wits with special
invited guest. A¢/stake is a million dollars. The ghest has
to be smart efough to answer more questions corkectly

than his or/her one hundred adversaries—and by that

standard,few have ever seemed as superbly qualified
Christopher Langan.’

«©

onight the mob takes on their fiercest competition
yety” the voice-over began. “Meet Chris Langan, who many




