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A number of scientists have recently asserted that the color of sportswear can not only
alter the behavior of athletes1, but can also help competitors defeat their peers.2-5
Evolutionary anthropologists R. A. Hill and R. A. Barton claim to have found statistically
significant evidence of this effect in the results of the 2004 Athens Olympics.6 Here, data
from the 2008 Beijing Olympics are used to demonstrate that the effect Hill and Barton
saw is likely not real.
Upon analyzing the outcomes of contests in four sports in which competitors were
“randomly” assigned either red or blue attire (tae kwon do, boxing, Greco-Roman
wrestling, and freestyle wrestling), Hill and Barton discovered that red-wearing
participants beat their blue-wearing counterparts roughly 55 percent of the time (χ2 =
4.19, d.f. = 1, P = 0.041). As a result, the researchers concluded that red attire confers a
slight competitive advantage.
However, data from the 2008 Beijing Olympics do not show the same bias.7-8
Indeed, in all four sports, the number of blue-wearing winners was at least the number of
red-wearing winners. As a result, this particular dataset gives more support to the reverse
hypothesis that blue apparel gives athletes an edge over red athletes.
There is the appearance of a statistically significant effect in freestyle wrestling, in
which blue-wearing competitors won more than 60% of the contests (χ2 = 7.01, d.f. = 1, P

= 0.0081). However, in the other three sports, blue's advantage was not statistically
significant (χ2 = 0.44, d.f. = 1, P = 0.51; χ2 = 0.13, d.f. = 1, P = 0.72; χ2 = 0, d.f. = 1, P = 1
respectively); neither was it significant when all results were considered together (χ2
=2.98 , d.f. = 1, P = 0.084). Nevertheless, the data do allow a rejection of the hypothesis
that wearing red allows an athlete to defeat a blue-wearing athlete 55% of the time (χ2 =
18.0, d.f. = 1, P = 0.000023). As a result, it is reasonable to conclude that either Hill and
Barton encountered a statistical fluke or that one of their assumptions is flawed.
In fact, Hill and Barton erred in assuming that attire in the Olympics was randomly
assigned. For the sports in question, athletes are placed in a table that pairs them up for
bouts; the winner of each bout advances while the loser is eliminated from the
competition or placed in a losers' bracket. In the Olympics, an athlete’s position within
the table determines the uniform color that he wears in each round of the competition.9 In
many tournaments, athletes are placed so that the best competitors -- as determined by
preliminary rounds or by another form of ranking -- are unlikely to face each other in
early rounds of the competition. This arrangement is, by necessity, not strictly random,
potentially creating a bias toward one color or another.10 Even if an athlete’s initial
position in the table is truly random, this is not equivalent to having randomly-assigned
attire. For example, in the 2008 Olympic boxing and wrestling competitions, athletes at
the top (redder) portion of the table often received byes in the qualification round,
meaning that those at the bottom (bluer) positions had to compete in one more bout than
their peers at the top of the table, potentially disadvantaging or advantaging them.11
This analysis will not end debate about whether red gives people an athletic or
psychological advantage, as there are studies that do not assume randomness in a direct
elimination tournament. 3,4,5,12 However, these results should stand as a reminder of how

many subtle things can go wrong when performing hypothesis tests -- and of the dangers
of taking a “statistically significant” p-value too seriously.
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