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People have been hunting for
proof of the hot hand in basketball
longer than Stephen Curry has been
alive. The search has lasted three de-
cades and exhausted almost all op-
tions. But the results were usually
the same. There was no evidence of
the hot hand. A player who made a
shot was no more or less likely to
make his next shot.

Then something strange hap-
pened this summer. Economists, psy-
chologists and statisticians started
talking about a new paper on basket-
ball. It claimed that the hot hand re-
ally does exist. But what made it
truly mind-boggling was that the au-
thors used the simplest scientific
method: coin flips.

The new paper, written by Joshua
Miller and Adam Sanjurjo, begins
with a riddle. Toss a coin four times.
Write down what happened. Repeat
that process one million times. What
percentage of the flips after heads
also came up heads?

The obvious answer is 50%. That
answer is also wrong. The real an-
swer is 40%—and the authors say
their correction should alter years of
thinking about the hot hand.

The fallacy of the hot hand was
established in a classic 1985 study
that has since become a part of the
social-sciences canon. The paper’s
conclusion—that the appearance of
shooting streaks was nothing but a
misreading of randomness—was so
counterintuitive that many refused
to believe it. The uproar hasn’t
abated over the years, yet even the
most promising follow-ups found
only a tepid hand. The feeling that
you can’t miss after making several
shots in a row was still a “massive
and widespread cognitive illusion,”
as the Nobel Prize winner Daniel
Kahneman has written.

Nobel laureates think about the
hot hand because it’s a bias that
shapes important decisions. For
these academics, the hot hand isn’t
an isolated basketball occurrence.
It’s an accessible example of how hu-
man beings behave with conse-
quences for almost every industry.

Now, though, comes the most in-
triguing argument that human intu-
ition wasn’t wrong. A basketball
player who shoots the same percent-
age after a streak of makes as he
does after a streak of misses was
long accepted as proof against the
hot hand. Miller and Sanjurjo’s paper
asserts it’s actually evidence of the
opposite.

“People were right to believe the
hot hand exists,” said Sanjurjo, an
economist at the Universidad de Ali-
cante in Spain.

Their breakthrough is the surpris-
ing math of coin flips. Write the 14
equally likely sequences of heads
and tails with at least one heads in
the first three flips—HHHH, HTHH,
HTTH, etc. Look at a sequence at
random. Select any flip immediately
after a heads, and you’ll see the bias:
There is a 60% chance it will be tails
in the average sequence.

“No one had realized,” said Co-
lumbia statistician Andrew Gelman.

A draft of the paper, which hasn’t

BY BEN COHEN

SPORTS

been published yet in a peer-re-
viewed journal, appeared online in
July and caught the attention of psy-
chologist Maya Bar-Hillel and statis-
tician Yosef Rinott, who wrote a
commentary to explain the “hitherto
unnoticed point.” They called the
finding startling and far-reaching—if

it stands up to scrutiny. “We endorse
their mathematical point,” they
wrote, “but leave it for others to de-
termine whether or not a hot hand
exists regardless.”

Cornell psychologist Tom
Gilovich, the lead author of the 1985
paper, said the argument of the new
study appears to be accurate and
opens the possibility for future re-
search, but it remains to be seen if it
overturns the hot-hand fallacy.

“Unlike a lot of stuff that’s come
down the pike since 1985, this is
truly interesting,” Gilovich said.
“What they discovered is correct.”
Whether the effect is “so small that
the original conclusion stands or
needs to be modified,” he said, “is
what needs to be determined.”

There are few psychological phe-
nomena with histories as conten-
tious as the hot hand’s. The decades
of studies started when Gilovich
took a Stanford class taught by
Amos Tversky—a titan in his field
who, with Kahneman, forever
changed the science of decision mak-

ing—and investigated the hot hand
with him and Robert Vallone. They
came to a stunning conclusion. “The
belief in the ‘hot hand’ is not just er-
roneous,” they wrote in their Cogni-
tive Psychology paper, “it could also
be costly.”

It’s a study that’s required read-
ing for academic economists, but
Miller and Sanjurjo say they never
quite believed the conclusion. The
difference between them and the
NBA stars who feel the same way
was that they decided to investigate
further.

Most basketball players think the
hot hand is real because they swear
they have felt it themselves. But a
game setting isn’t ideal for testing
the hot hand because there are too

many other variables, including how
a player was defended and the diffi-
culty of his shot. A controlled exper-
iment in the 1985 study had college
players take unguarded shots from
the area of the court where they
make about half their attempts—the
equivalent of a coin flip. The study
found the players were no more
likely to make shots after runs of
makes than they were runs of
misses, nor were they able to predict
what would happen even when they
thought they were hot.

That study assumed a player who
shot the same percentage after
streaks of makes and misses didn’t
have the hot hand. Miller and San-
jurjo’s paper, however, shows that 19
of the 25 players in the original
study had the hot hand when ad-
justed with their math, and the aver-
age difference was 13 percentage
points. Over a full NBA season, they
say, that separates Curry from the
average shooter. They also have
working research that shows a hot
hand in their own designed experi-
ment and in an analysis of 29 years
of the NBA 3-point contest.

Miller, an economist at Bocconi
University in Milan, says their result
reflects both traditional and behav-
ioral economics. It suggests that

professional basketball players
knew from experience that the hot
hand wasn’t nonsense, but it also
hints at how faulty intuitions can
lead even researchers astray. “Prac-
titioners can see more than what we
can see,” he said. “We can definitely
help them. But we have to listen to
them, too.”

No one knows yet how this will
change the field of hot-hand studies.
Bar-Hillel and Rinott called for recal-
culations in the literature, and
Gilovich said he may get back in the
game with new experiments of his
own. Other scholars doubt that any
hot hand that’s discovered would be
strong enough to match the imagina-
tion. “Almost anyone I’ve interacted
with about this paper has said it’s
pretty compelling,” said Hal Stern, a
statistician at the University of Cali-
fornia, Irvine, “but the effect is likely
small.”

Most discussions of the hot hand
eventually turn into disagreements.
In this case, though, there is one
area where the academics agree: The
new paper ensures the decades-old
debate is set to heat up again. “If, in
fact, people can conclusively docu-
ment there is a modest hot hand,”
Gilovich said, “the story’s going to
get much more complicated.”

The ‘Hot Hand’ May Actually Be Real
A research paper shows
how a simple coin toss
may prove that basketball
players really can get hot

A player who shoots the same percentage after a streak of makes as he does after a streak of misses was long accepted as evidence against the hot hand.

Most basketball players think the hot hand is real
because they swear they have felt it themselves

The Rise of the Four-Hour Football Game
At some point every Saturday,

while watching a college-football
game that seems like it started for-
ever ago, you might think that
games didn’t used to drag on for so

long. It isn’t just your imagination:
College-football games really are
getting longer.

In the 2008 season, after the
NCAA passed new rules meant to
make games shorter, the average
time of a regulation game was 3
hours and 11 minutes, according to
Stats LLC. Since then, that number
has ticked up almost every season.
It peaked at 3 hours and 22 min-
utes last year, though this season
is challenging for the record at 3
hours and 20 minutes.

It isn’t just that the typical
game ends a few minutes later.
What makes it worse is that a
growing number seem like they’ll
never end at all. Already this sea-
son, there have been 66 games
that lasted for more than 3 hours
and 30 minutes, and six epics that

passed 4 hours. Ole Miss’s marathon
win over Alabama on Sept. 19 was
only the latest example. That game
kicked off at 9:21 p.m. ET and finally
ended 4 hours and 5 minutes later at
1:26 a.m. ET. It didn’t go to overtime
but was still longer than the extended
cut of “Gone with the Wind.”

College games seem to be even
more of a grind compared with NFL

games. This year, the average NFL game
has taken 3 hours and 7 minutes, a
number that hasn’t changed dramatically
over the last two decades. Last year,
only eight games lasted longer than 3
hours and 30 minutes, and none went
above four hours. Since 1996, in fact,
only four NFL games broke the four-
hour mark—a total that college football
has already eclipsed this season.

The difference between the college
and NFL games becomes obvious
when they’re on television against each
other. Thursday’s college game be-
tween Cincinnati and Memphis started
at 7:32 p.m. ET and ended at 11:39 p.m.
ET. That was six minutes before the
end of Giants vs. Redskins—a game
that had kicked off almost an hour
later. —Ben Cohen

31
Source: Stats LLC

Number of consecutive
road games in which the
New York Mets have
scored three or more runs.
That’s the longest such
streak in the National
League since 1900. The
Mets begin a three-game
series against the Phillies
in Philadelphia on Tuesday.

Lasting CollegeMemories
The average time of a regulation college-football game since 2008.

SEASON AVERAGE TIME 3:30+ GAMES 4-HOUR+GAMES

2008 3:11 88 4
2009 3:11 77 3
2010 3:12 98 6
2011 3:14 120 6
2012 3:17 169 13
2013 3:19 187 11
2014 3:22 188 16
2015* 3:20 201 18

Source: Stats LLC *Projected numbers
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