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Blue Judogis may Bias Competition Outcomes

David Matsumoto", Jun Konno”, Stephanie Hata* and Masayuki Takeuchi®

Abstract

In this study we investigated the existence of a win bias in judo competition as a function of

judogi color. We analyzed the results of four major international competitions—the 2001, 2003,

and 2005 World Championships, and the 2004 Athens Olympic Games—in terms of whether or

not athletes were more likely to have won their matches when wearing the blue judogi. The

results indicated a statistically significant biag in winning percentage for male athletes who

wear the blue judogi, but not for females. This bias increased within a tournament from

beginning (o end, and across years.
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I . Introduction

Blue judogis have heen wused in
international judo competition since 1997, and
are now a well accepled aspect of international
competition, They were mstituted by the
International Judo Federation to improve the
understandability of judo matches for
spectators and officials alike, differentiating
the action of the two contestants. The blue
judogi made the sport more spectator-friendly

and dynamic.

Yet, adopting the blue judogis was not easy.

The merits of the change from white-white to
blue-white judogis were hotly debated for years
prior to the acceptance by the International
Judo Federation. The leading proponent of the
change was the FEuropean Judo Union, while

the leading opponent was Japan.

Almost a decade ago, in the midst of this
hotly debated subject, we argued that, instead
of resorting to rhetoric and argument, a
scientific approach to the issue would be
productive”. Literature reviews in psychology
at that time demonstrated convincingly to us
that color had various effects on individual
emotions and performance. Then, we argued
that research should be conducted on the
merits of the proposed changes in order to
determine what effects — positive or negative —
they would have.

Now, a decade later, we are ten years into
our social psychological experiment of the use
of blue judogis, and fortunately we can assess
the possible impact of the use of blue judogis on
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performance. A particularly important question
concerns whether or not wearing a blue judogi
is associated with a performance bias.
Although the word bias has a negative
connotation, here we define it as a non-random
and unexpected fluctuation from what would
be expected by chance alone, In this context,
bias would be observed if wearing the bluc
judogi in competition is associated with either
a positive (e.g., greater winning percentage) or
negative (less winning percentage) result than

what would be expected purely by chance (50%).

If there werc such a bias, we believe it would
be important for judo organizations to know
that such bias exists, to lake steps (o
understand the bases of such biases, and to
rectify the situation in the name of fair play.

In fact, there shou/d be no such bias.
Judogi color assignment is determined largely
randomly, as players need to switch blue and
white judogis depending on where they are in
the tournament brackets. Because the top
player in a bracket always wears blue, a
player’s judogi color is supposedly random
because, in one match they may be the top
player. and in the next they may be the bottom
player. The only difference to this rule to our
knowledge is the fact that many (ot all)
tournament programs place seeded players in
the top position of a bracket in the first round,
mandating that they wear blue. After that,
however, bracket position, and thus judogi
color assignment, should be random.

The lack of a bias in judogi color
assignment is also an important aspect of the
contest rules of judo. The rules are designed for
safety and fair play, meaning that players
should not receive an unfair advantage to win
or lose for any reason.

Bul, recent rescarch draws questions

about whether wuniform color in sport

competition is in fact associated with bias.
Almost 20 years ago Frank and Gilovich
demonstrated a performance bias in sports as a
function of uniform color® ; football and hockey
teams wearing black uniforms were penalized
more, and laboratory studies confirmed that
players actually became more aggressive when
they wore black, and were judged as being
more aggressive by others,

Hill and Barton recently extended these
findings into more contemporary sports, by
showing that more matches in the 2004 Athens
Olympic Games were won by fighters in boxing,
taekwondo, and wrestling when athletes wore
red uniforms than when they wore blue?.
These scientists attributed these findings to a
possible color-preference for aggression that is
evolutionary-based. They noted that bright
colors such as red are often associated with
more aggression in animals, and especially
among the males,

But what about judo? In fact, Rowe et al.
showed that the winning bias also occurred in
judo, with players wearing the blue judogi
significantly more likely to win matches than
the white player®. Their findings, therefore,
were the first to suggest that judogi color may
be associated with a bias in performance
outcomes in judo.

Rowe et al’s findings were compromised,
however, by their methodology. They analyzed
all matches, and only matches from the first
round, reckoning that athleles were placed into
the draw randomly. They made an incorrect
assumption, however, about the draw. The
seeded athletes are often required to wear the
blue judogi. Thus the first round of competition
is precisely the round in which a winning bias
may occur, because stronger players are the
ones who are seeded and thus more likely to
wear blue. Moreover, they only analyzed the
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results from a single tournament (the Athens
(Games); thus their findings may be specific to
that tournament and not characteristic of judo
tournaments in general.

In this study, we corrected these
limitations in Rowe et al’s analysis to examine
whether or not blue judogis were associated
with a performance bias in international
competition. We analyzed the win-loss ratios
across several tournaments in three ways' (1)
for the enlire tournament, (2) excluding the
first round, and (3) only in the gold and bronze
medal matches, Moreover, we analyzed the
data separately for males and females, and
across the last four major tournaments
conducted in this format to examine whether
the bias was consistenl across tournaments.
Based on the fact that judogi color assignment
is random in competition, we expected to find

no evidence for such bias.

II. Method
1. Tournaments Analyzed

We obtained the completed brackets of the
2005, 2003, and 2001 World Championships,
and the 2004 Olympic Games. These were the
last four largest major international
competitions in which the blue judogis were
used. The rules of judo competition are such
that the player in the top position in a bracket
always wears blue; thus, bracket position
confounds color assignment. One way to
address this issue is t0 examine the win ratios
for players in the top and bottom of the
brackets in tournaments in which judogi color
was held constant, that iz, in which both
contestants wore the white judogi. The rules
instituting blue judogis began in 1997: thus we
also examined five international tournaments
that used only the white judogis: the 1996
Atlanta Qlympic (Games, and the 2005 and

20068 Kano Cup, and the 2004 and 2005 All
Japan Championships. These latter
tournaments are world class events on a level
comparable to the world championships and
Olympic Games. If there was a win hias for the
top players in these tournaments, then we
would know that any win bias for blue players
occurred nol because of the color of the judogi
but because of bracket placement,

2. Methods of Analysis and Statistical

Techniques

In each tournament analyzed, we counted
the number of times the player wearing the
blue judogi, or the top player in the bracket for
tournaments using only the white judogi, won
the match. We tabulated these results three
ways: (1) across the entire tournament, (2) the
entire tournament but excluding the first
round, and (3) only in the medal rounds.
Excluding the first round eliminates any
possible influence of  non-randomized
placemeni of players into the top (blue) or
bottom (white) of the brackets. Examining the
win ratios at three different points in time
allows us to gauge if any bias becomes stronger
during the tournament.

Also, it is possible for strong players to lose
in the first round and drop to the repechage.
When strong players lose early and climb out of
the repechage, the brackets require them to
continually wear the blue judogi. Thus, we also
counted the number of times the player
wearing the blue judogi won in the repechage
and subtracted these totals from the overall
totals to eliminate the possibility that these
matches confounded the resulis.

The tallies were  converted  into
percentages, separately for the entire
tournament, only after the first round, and
then only in the medal rounds. These

percentages were then compared to that which
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would be expected by chance alone (50%) using
the binomial test. The binomial test is a test
that compares the obscrved percentage of any
dichotomy to what would be cxpected by
chance, relative to the sample size. With large
sample sizes, the distribution of the hinomial
test approximates a normal digtribution: thus
the statistical significance of the binomial test
can be assessed using a z statistic, which is
what we used here, Alpha was sct at. .05.
II. Results

There were several findings of note. Across
all four tournaments using the blue judogi,
there was a significant win bias for athletes
who wore blue (53.51%), but only for males:

1—7, 2007

that is, male judo players who wore the blue
judogi were significantly more likely to win
their malches than the player wearing the
white (Table 1). Second, the win bias was
larger after the first round (54.55%), and
especially in the medal rounds (60.22%). Thus
the win bias got larger as matches proceeded in
the tournament. Third, the win ratio has
increased over the four years analyzed. Even
when the matches from the repechage were
dropped, the overall winning percentage for
males was still 56.65%, z = 2.58, p < .01; the
win ratio for females was not different than
chance.

Examining the win ratios for top and

Table 1 The Win-Bias for Athletes who Wear the Blue Judogi

All Athletes

Number of Purcentage of Matches

Percentage of Matches Athletes

Percentage of Matches Athletes
Wearing Blue Won in the Medal

Maiches Athletes Wearing Blue Won  Wearing Blue Won after 1¥ Round Rounds
2005 World | 745 53.69* 55,147 56.25
Championships
2004 Athens 507 54.44% 53.00 54.76
_Olympic Games
2003 World o) 5013 5023 4792
Championships
2001 World 760 5105 5271 52.08
Championships R -
Toral 2794 52.11 52.64* 52,69
Total ARer 1¥' Round 2213
Total in the Medal 186
Rounds
Male Athletes Only
2005 World 438 5411 55.76% 62.50
Championships
2004 Athens -
Olympic Games 297 58.25 55.321 &1.90
2
2003 World 435 5172 5223 5417
Championships
2001 World 453 5166 5532% 62.50
Champicnships
Tatal 1623 53.54%% 54.55%* 60.22*
Total After 1" Round 1252
Total in the Medal 93
Rounds
Female Athletes Only
2005 World 3 53.09 5432 50.00
Championships
2004 Athens 210 49.05 49.71 4762
Olympic Games ——
2003 World
Championships 347 48.13 47.84 4167
2001 World 307 50.16 49,18 4167
Championships
Total Wining 1171 50,13 50.16 45.16
Percentuge
Total After 1* Round 961
Total in the Medal 93
Rounds
+p<.l10
*p<.05

<01
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bottom players in competition that utilized
only the white judogis, we found that males in
the top position did not have a significant
winning hias, 51.86% overall (total] number of
matches analyzed = 884), and 52.71% after the
first round (total number of matches analyzed
= 745) (both not significant). This suggests that
the win bias for males when wearing the blue
judogi occurred because they wore the blue
judogi, and not because they were the fop
player in the bracket.

IV. Discussion

The results indicated that males, but not
females, who wore the blue judogi, had a
winning bias across the four international
competitions examined. This bias got stronger
as the tournament progressed, and increased
across the four years analyzed. This bias was
not existent for fomales, was not confounded by
position effects for the top player, and did not
occur because of the repechage.

Why might this bias exist? Ten years ago
we predicted that such bias may occur because
of several factors”. Previous studies had
already demonstrated that colors affect peoples’
moods, physical strength, and performance on
tasks®), Color  also  affects  object
discrimination and judgments of objectst®.
These factors may play a role in judo matches.

Hill and Barton, in fact, suggest exactly
g02. They suggest that color signals that are
biologically programmed, sexually-selected,
and testosterone-dependent are associated
with dominance and aggression, especially in
males. The face of angry humans, for instance,
is flushed with color, while the face of fearful
humang is pale. Similarly many males in the
animal kingdom display vibrant colors
associated with their dominance in social

hierarchies. Because of these innate effects,

Hill ‘and Barton argue that the color of
uniforms can influence performance and
outcomes, especially in combat sports such as
judo, taekwondo, boxing, and wrestling. Such a
theory could explain why the win bias occurs
for players wearing the blue judogi. and only
for the males but not females — males who
wear the blue may become more aggressive
during matches. Because the contest rules of
judo are designed to reward more aggressive
players, this might account for the win bias for
males wearing the blue. The fact that the win
bias for blue increases within tournaments and
across years also supports the sexual selection
hypothesis, because matches become more
emotionally-charged as tournaments progress.
Note in particular the overall win percentage
at the Athens Games. The Olympics is maore
emotionally-charged than the world
championships, and such a situation would,
according to Hill and Barton’s? sexual selection
hypothesis, exacerbate the win bias,

Another reason why the win bias might
occur may  be because color provides
differential ability for object discrimination. In
judo, this might work in several ways. Players
may be able to sense action better when
observing a white gi, giving the blue player an
advantage. Conversely the blue gi against the
colored background of the tatami might make
blue’s actions more difficult for the white
player to discriminate. Thus there may be
differential object discrimination bias occurring
for the playcrs.

Also, players who wear the blue judogis
may aleo be viewed as morc aggressive by
referces. This would be consistent with the
results of Frank and Gilovich, who showed that
teams wearing black were judged as more
aggressive by referces and laypersons®. If
players wearing the blue judogi are viewed as
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more aggressive by epectators, thelr outeries
during competition may influence referee calls
and judgments,

Future research efforts should be directed
to teasing these effects out experimentally.
Studies may be conducted to alter judogi color
in matches and have them viewed by referees
and the

aggressiveness. Other studies may examine if

lay public and judged for

wearing the blue or the white judogi indeed
does produce the differences in mood, physical
strength, and performance of the players. We
strongly encourage those interested in this
topic to conduct such studies to tease out these
effects.

Moreover, if these findings are reliable,
they suggest that judo leaders reconsider the
use of blue v. white judogis in competition in
order to level the playing field. To be sure, we
do not argue in this article for a reversion back
to the use of white judogis only. We agree that
the use of different colored judogis has made
international competition easier to watch for
spectators, and easier to judge for referees. We
do advocate, however, the support of the
continued study of this issue by judo
organizations around the world to examine
these effects and their bascs closely, and to
make rational, informed decisions concerning

these aspects of the contest rules to ensure the
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safety and principles of fair play.
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