

















Trebicky et al.

Fig. 2. Visualization of the shape regression on fighting success by thin-plate spline-deformation grids (top row) and composite visualizations
(bottom row), based on faces of heavyweight fighters. Results are shown separately for low and high fighting success, with the average reference
shown for comparison; the effects were magnified 3 times for better visibility. The composite visualizations are based on landmark configurations
estimated by shape regression; the effects are shown within the observed range.

due to successful fighters maximizing overall physical
performance, reducing subcutaneous fat. Another possi-
bility is that, by removing body fat, a fighter may not
increase his fighting ability per se but can increase his
win/loss record by pairing himself with smaller oppo-
nents who have less muscle. This may also explain why
better fighters had different faces only among heavy-
weights (the only weight category in which the trade-off
is relaxed). Apart from soft tissue, we observed a signifi-
cant effect of apparent “aggressive gaze,” which is
achieved by the horizontally narrowed eye area, proba-
bly due to the developed masculine features such as
prominent superciliary arches. In certain respects, our
results parallel those of Carré et al. (2009), who found

that fWHR is a reliable cue to propensity to aggression.
The deformation grids (Fig. 1) modeling the shape
changes associated with perceived aggressiveness show
proportional increases of bizygomatic width and smaller
distance between the eyes and mouth. Nevertheless, the
GMM analysis also showed that differences are not
restricted to the area captured by fWHR. Other facial
traits, including the shape of the nose, mouth, chin, and,
especially, eye area all significantly contribute to per-
ceived aggressiveness and potentially reflect the proba-
bility of winning. Our results were not entirely explained
by cues associated with a history of fighting, such as
scars and wounds, as our measure of facial damage was
not related to perceived aggression.
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To explore the facial features that perceivers use to
infer aggressiveness, we compared, again using GMM
analyses, similarities in perceptual morphospace and
morphospace linked to fighting success for heavyweight
classes (Figs. 1 and 2). These comparisons revealed the
extent to which the perception of aggressiveness corre-
sponds to the actual success in fights. The shape changes
associated with high fighting success strongly resemble
transformations predicted along the attribution of aggres-
siveness. However, estimated configurations of aggres-
siveness also show certain inconsistencies with prediction
of fighting success: For example, the thinner chin and
mouth associated with the estimated configuration of
high fighting success does not correspond to the predic-
tion of attribution of high aggressiveness associated with
a broad chin.

One may wonder why the link between facial configu-
ration and fighting success is restricted to heavyweight
fighters. However, fighting success is a complex measure,
and it is conceivable that proportional significance of
aggressiveness varies across weight classes. Testosterone-
linked characteristics such as muscle mass, power, and
aggression might be relatively more important for success-
ful attack techniques among heavyweights, whereas in
lightweights, characteristics that are only loosely linked to
testosterone, such as dexterity and speed, might be pro-
portionally more significant (Sterkowicz-Przybycien, 2010).
As the level of muscularity and masculinity—and also
aggressive behavior—correlates with testosterone levels,
specific facial configuration in heavyweights may be due
to the effect of testosterone and other hormones affecting
growth (Lassek & Gaulin, 2009). Similarly, the negative
relationship between the ratio of the second and fourth
fingers, thought to be an indicator of prenatal testosterone
levels, and the fighting performance of Japanese sumo
wrestlers supports this view (Tamiya, Lee, & Ohtake,
2012).

One might also question how far findings based on a
specific sample such as MMA fighters can be generalized.
Individuals involved in professional MMA adhere to spe-
cific daily training and dietary routines, and our findings
could reflect these specific conditions. However, as the
fighters are rewarded according to fighting success, they
are presumably highly motivated to win, and differences
in their physical fitness are rather subtle. These facts
diminish the chances of finding the predicted effects, and
it is conceivable that in real-life settings, the judgments
based on appearance might actually be more predictive
than reported here. Another defining factor of the fight-
ers in the MMA sample is that their encounters are limited
to predefined weight classes. At face value, this seems to
be far from ancestral conditions. In contrast, one may
argue that real fights occur only rarely between antago-
nists that are highly unequal in weight and strength. In

most such cases, the weaker side would likely choose a
strategy that avoids physical confrontation. In this respect,
combats within weight classes may more closely resem-
ble real-life situations.

From an evolutionary perspective, our results indicate
selective pressures in ancestors of modern humans to be
perceptually sensitive to facial cues associated with
aggression and fighting ability. If aggressive-looking peo-
ple are in fact more likely to be better competitors, and
perhaps more likely to engage in aggressive behavior, it
would be highly adaptive to recognize such a potentially
dangerous antagonist in order to avoid physical confron-
tation and minimize the risk of injury and possible death.
However, our results also show that inferences of fight-
ing success and aggressiveness based on facial shape
might hold only within a specific spectrum of individu-
als. Similarly, Zebrowitz and Rhodes (2004) reported
congruent attributions of health and intelligence only in
the lower half of the attractiveness distribution; however,
raters inappropriately employed similar cues in the other
half of the distribution as well. Zebrowitz and Rhodes
explain this by an overgeneralization effect. The evolu-
tion of such an effect can be subsumed within error-
management theory, which predicts that false-positive
and false-negative errors might have highly biased con-
sequences in terms of survival or fitness (Haselton &
Buss, 2000). Here, the costs of false-positive attributions
of aggressiveness to harmless individuals might be dis-
proportionally higher than false-negative attributions to
dangerous opponents. However, the degree and direc-
tion in disproportion of costs between false-positive and
false-negative attributions remains to be empirically
tested. Males might be expected to be more sensitive to
aggressiveness judgments, as they frequently use force to
settle intrasexual conflict. In contrast, for women, it
should also be advantageous to assess a potential male
aggressor, as such attributions can reflect males’ capabil-
ity to protect themselves and their offspring from other
men. This is supported by our results, as we did not
report any significant sex difference in perception of
aggressiveness or fighting ability, and the ratings of men
and women were highly correlated ( = .93 and r = .95,
respectively).

In conclusion, our results support the hypothesis that
humans are able to infer aggressiveness from the face of
potential opponents. Such an ability exploits the corre-
lates between the facial traits responsible for perception
of aggressiveness and those facial features that reflect the
actual likelihood to succeed in male-male physical
confrontation.
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