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Abstract 

The facial width-to-height ratio (face ratio), is a sexually 

dimorphic metric associated with actual aggression in men and 

with observers' judgements of aggression in male faces. Here, 

we sought to determine if observers' judgements of aggression 

were associated with the face ratio in female faces. In three 

studies, participants rated photographs of female and male 

faces on aggression, femininity, masculinity, attractiveness, 

and nurturing. In Studies 1 and 2, for female and male faces, 

judgements of aggression were associated with the face ratio 

even when other cues in the face related to masculinity were 

controlled statistically. Nevertheless, correlations between 

the face ratio and judgements of aggression were smaller for 

female than for male faces (F1,36 = 7.43, p = 0.01). In Study 1, 
there was no significant relationship between judgements of 

femininity and of aggression in female faces. In Study 2, the 

association between judgements of masculinity and aggression 



 

 

was weaker in female faces than for male faces in Study 1. The 

weaker association in female faces may be because aggression 

and masculinity are stereotypically male traits. Thus, in 

Study 3, observers rated faces on nurturing (a stereotypically 

female trait) and on femininity. Judgements of nurturing were 

associated with femininity (positively) and masculinity 

(negatively) ratings in both female and male faces. In 

summary, the perception of aggression differs in female versus 
male faces. The sex difference was not simply because 

aggression is a gendered construct; the relationships between 

masculinity/femininity and nurturing were similar for male and 

female faces even though nurturing is also a gendered 

construct. Masculinity and femininity ratings are not 

associated with aggression ratings or with the face ratio for 

female faces. In contrast, all four variables are highly 

inter-correlated in male faces, likely because these cues in 

male faces serve as “honest signals”. 
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Introduction 

Social interactions are better negotiated when we accurately 

gauge the behavioural propensities of others. The human face 

provides a good basis for such judgements. Facial expressions, 

for example, readily convey a person's emotional status and 

behavioural intentions. The ability to perceive facial 

expressions is adaptive in that it can facilitate the 

appropriate approach or avoidance behaviour. There also is 

evidence that accurate perception of traits is possible from 

photographs of emotionally neutral faces: Significant 

correlations were found between observers' perceptions of and 

actual scores for “cheating” behaviour (in a Prisoner's 

Dilemma game), for men's interest in infants, for men's 

strength, trustworthiness, history of violence, and 

aggressiveness. A facial metric that may be involved in such 



 

 

judgements, particularly judgements of aggression, is the 

facial width-to-height ratio (face ratio). 

The face ratio, first reported by Weston, Friday, and Liò, is 

a sexually dimorphic facial characteristic that, unlike other 

sexual dimorphisms in the face, is independent of body size. 

The sexual dimorphism appears at puberty when the growth 

trajectories of male and female skulls diverge for bizygomatic 

width, but not height. This divergence leads to a greater 

width-to-height ratio in male faces relative to female faces. 

Changes in skull growth are linked to testosterone 

concentrations during puberty. We previously found that the 

face ratio in men was correlated positively with their 

aggression during the Point Subtraction Aggression Paradigm 

(PSAP). The PSAP is a well validated behavioural measure of 

aggression, guised as an online competitive computer game in 
which participants are made to believe they are playing 

against another person. We also found the face ratio in men 

was associated positively with aggression (as measured by the 

number of penalty minutes per game) in varsity and elite ice 

hockey. Other researchers have reported the face ratio of men 

predicted behaviour aimed at exploiting the trust of others 

for personal gain, cheating behaviour, and the explicit use of 

deception. Therefore, the face ratio may serve as an accurate 

signal of aggressive and trustworthy behaviours, the 

perception of which are highly negatively related (r = −.90). 

To determine if the face ratio is used by observers for 

judgements of aggression, we conducted a series of studies in 

which observers were asked to judge propensity for aggression 

from pictures of male faces whose aggressive behaviour and 

face ratio previously were quantified. The ratings of 

aggression were found to be correlated with both the 

participant's face ratio and the participant's aggression 

during the PSAP. Additionally, the association between the 

face ratio and estimates of aggression persisted even when the 

same stimuli were displayed for as little as 39 ms, blurred 

(to prevent judgements based on individual facial features) or 

cropped (to maintain the face ratio yet remove influence of 

forehead, chin, and ears. In another study, adult and 8-year-

old White (from Canada) and Asian (from China) observers 

judged aggression in same- and other- race male faces (White 

and Asian faces). For all observers, judgements of aggression 

irrespective of the race of the face were associated with the 

face ratio. Therefore, the face ratio seems to be an important 

signal that observers use for judging aggression. To date, we 

have not investigated the relationship between the face ratio 

and judgements of aggression in female faces. 

Because the face ratio is sexually dimorphic and because the 

relationship between the face ratio and actual behaviour was 



 

 

found for men and not for women, the face ratio may not be a 

cue used by observers for judging aggression in female faces. 

In fact, characteristics of the female face, in general, may 

be less useful for predicting actual behaviour: Sell and 

colleagues found that estimates of strength from photographs 

of the female face were less accurate than those from 

photographs of the male face. Judgements of dominance in 

chimpanzees, a species for which there is a similar sexually 

dimorphic facial ratio to that in humans, were more accurate 

for male than for female chimpanzee faces. On the other hand, 

researchers have shown that irrespective of the sex of the 

face, observers use similar cues (e.g., facial masculinity) 

when making judgements about traits related to aggression 

(e.g., dominance). It is thus worthwhile to investigate the 

influence of the face ratio on observers' perceptions of 

aggression in female faces. 

Here, two studies were conducted to explore the relationships 

between the face ratio, judgements of aggression, 

masculinity/femininity, and attractiveness. In Study 1, we 

investigated whether or not observers' judgements of 

aggression were associated with the face ratio in female 

faces, as was found previously for male faces. We also 

determined if the face ratio was associated with judgements of 

aggression when the influence of judgements of masculinity (in 

male faces) or femininity (in female faces) was controlled 

statistically. In Study 2, we investigated the relationship 

between judgements of masculinity and of aggression in female 

faces, and again determined whether or not the face ratio was 

associated with judgements of aggression when the influence of 

masculinity was controlled statistically. 

A third study was added to investigate whether differences in 

the relationships for female faces and male faces observed in 

Study 1 and Study 2 between ratings of masculinity and 

femininity and aggression are because of the use of a 

stereotypically male trait. In Study 3, we investigated 

whether judgements of nurturing, a stereotypically female 

trait, were more strongly associated with judgements of 

femininity in female faces, compared to in male faces. 

Although our previous research found no evidence that the 

correlations between the face ratio and ratings of aggression 

differed for men and women observers, we included sex of 

observer in initial statistical analyses because of the 

possibility that men are more accurate than women when judging 

female faces. 

 

 



 

 

Materials and Methods 

Ethics Statement 

The studies received ethics clearance by the Brock University 

Research Ethics Board, and all participants provided written, 

informed consent. 

Participants 

Participants were recruited through an online undergraduate 

research pool and received a $5 honorarium or a course-related 

credit. Study 1: 40 participants (20 male, mean age = 20.63, SD 
age = 2.71, age range: 18–28 years , 75% White, 25% other); 

Study 2: 20 participants (10 male, mean age = 22.30, SD 
age = 3.21, age range: 18–32 years, 80% White, 20% other); and 
Study 3, 40 participants (20 male, mean age = 19.95, SD 
age = 1.55, age range: 18–25 years, 75% White, 25% other). 

 

Stimuli 

Photographs were selected from a set of 37 male and 51 female 

participants (mean age = 18.98 years, SD age = 1.15, 82% White, 
18% other) for whom the relationship between aggressive 

behaviour and facial width-to-height ratio previously was 

examined (r = .38 for men, r = −.05 for women). Aggressive 
behaviour was measured using the Point Subtraction Aggression 

Paradigm, a well validated behavioural measure of aggression. 

Participants were photographed with a Nikon D50 digital camera 

while posing in a neutral facial expression and wearing hair 

nets to conceal hair style. Photos were standardized with a 

hairline to chin distance of 400 pixels, 8-bit greyscale, and 

were elliptically cropped (with a black background) to ensure 

only the face of the stimuli was visible. Face ratio was 

calculated using NIH ImageJ software and the Weston et al. 

landmarks: We divided the distance between the left and right 

zygion (bizygomatic width) by the distance between the mid-

brow and upper lip. The number of male faces was reduced to 24 

(mean age = 19.08 years, SD age = 1.41 years, mean face ratio = .83, 
SD face ratio = 0.138) by excluding self-identified non-Whites 
and faces with facial hair to avoid observer judgements based 

on stereotypes, and was the set of 24 male faces used in other 

studies investigating the relationship between the face ratio 

and ratings of aggressive behaviour. The set of female faces 

was reduced to 31 (mean age = 18.87, SD age = 1.09, mean face 
ratio = 1.79, SD face ratio = 0.097) by excluding self-identified 
non-Whites and faces that were not posed in a neutral 



 

 

expression. With the smaller set of faces the higher face 

ratio of male than female faces approached statistical 

significance (t53 = 1.60, p = 0.06) (the difference was 
significant in the larger original sample of 88 faces). The 

correlations between the face ratio and actual aggression in 

the reduced sample of female (r = .17) and male faces (r = .31) 
were of similar magnitude as with the larger sample of faces 

in which the association was significant for male faces only, 

but the correlation was no longer statistically significant in 

the reduced sample of male faces. See Figure 1 for examples of 

low and high face ratio faces. Photos of females with visible 

jewellery (e.g., earrings) were modified using Adobe Photoshop 

to erase the visible jewellery to avoid observer bias in 

judgements. 

 

 

     

Figure 1. Example of female and male stimuli used in Studies 

1, 2 and 3. 

The faces differ in width-to-height ratio (face ratio). The 

lines drawn on the faces were not shown to observers and are 

included here to illustrate the landmarks used to measure the 

face ratio. 

  

 

 



 

 

Statistics 

Analysis of variance (ANOVA) was used to investigate for any 

effect of sex of observer or interaction of sex of observer 

and sex of face in the correlations between face ratings and 

face ratio before averaging ratings across all participants. 

The relationship between the face ratio and ratings were 

investigated using Pearson product moment correlations, Fisher 

z transformations of the correlations for use in ANOVA, chi 

square test, and multiple linear regression. An alpha of 

p<0.05, two-tailed, was used to determine statistical 

significance. Post hoc analysis, where applicable, consisted 

of Bonferroni corrected t-tests. Cronbach's alpha was 

calculated to examine the consistency of the ratings across 

individual participants. In tables of bivariate correlations, 

those that are significant both before and after Bonferroni 

correction are shown because the uncorrected correlations were 

consistent with findings from omnibus analyses (multiple 

linear regression) and consistent across studies. Thus, while 

the use of highly conservative Bonferroni corrections may have 

decreased Type I error, Type II error may have increased. 

 

Study 1: Are judgements of aggression made by observers 

correlated with the face ratio in female faces as they 

are in male faces? 

Purpose 

The primary purpose of this study was to investigate whether 

observers' ratings of aggressiveness were associated with the 

face ratio in female faces. In male faces, we previously found 

that ratings of aggressiveness were highly correlated with 

dominance (r = .92), masculinity (r = .86), and with 
attractiveness (r = −.57), but only ratings of aggressiveness 
and dominance were correlated with the face ratio (r = .59 and 
.54, respectively. We thus investigated whether the same 

pattern of correlations would be found in female faces. The 

inclusion of judgements of attractiveness also enabled us to 

investigate the relationship between masculinity and 

attractiveness in male faces, given this relationship is not 

well understood: Some researchers have found a negative 

association, whereas other researchers have found a positive 

association between these ratings. 

Procedure 

Images of the face stimuli were approximately 17 cm wide by 20 

cm high (or 15.2×12.9 visual degrees when viewed from 75 cm) 



 

 

and presented using E-Prime software and a 17 inch Dell laptop 

monitor. Before the presentation of any stimuli, participants 

were told how aggressive behaviour had been assessed and prior 

to making any judgements participants viewed each face for 

1000 ms to be familiarized. Half of the participants of each 

sex rated female faces and the other half rated male faces. 

For each set of female and male faces, the order of faces was 

randomized across participants. After familiarization, each 

participant rated the faces on three different 

characteristics, and all participants did so in the same 

order: aggression, masculinity (male faces) or femininity 

(female faces), and attractiveness. 

During the rating tasks, each face was presented for 2000 ms 

after which a question appeared. Once the observer made a 

response using a Dell Laptop standard keyboard (observers were 

given unlimited time to make a response), the next photo was 

displayed. This process continued until all of the photos were 

rated on all three questions. The specific questions were: 

“How aggressive would this person be if provoked?”, “How 

masculine (or feminine, for the female faces) does this person 

look?”, and “How attractive does this person look?”. Ratings 

were made using a 7 point Likert scale (1 = not at all, 7 = very 
much so). Thus, each face was presented four times, once for 

familiarization and once for each of the three ratings. 

 

Study 2: Are ratings of masculinity associated with 

ratings of aggressiveness in female faces? 

Purpose 

Here, we investigated whether ratings of masculinity and of 

aggression in female faces are correlated, and whether the 

ratings are correlated with the face ratio. 

Procedure 

Only the set of female faces was used in Study 2. The stimulus 

faces were presented as in Study 1, including the pre-exposure 

to the faces, except that instead of rating femininity in the 

face, participants rated the masculinity of the female faces. 

 

Study 3: Are ratings of nurturing associated with 

ratings of femininity in female and male faces? 

Procedure 



 

 

The female and male faces were presented as in Study 1, 

including a pre-exposure to the faces before rating the faces. 

Participants were asked to rate “How nurturing is this 

person,” which appeared on a black background with a 7 point 

Likert scale (1 = not at all nurturing, 7 = very nurturing). 
Participants were provided a definition of nurturing before 

making ratings: “Nurturing has been defined as the process of 

caring for and encouraging the growth or development of 

someone (e.g., pet, friend) or something (e.g., plant)”. This 

definition of nurturing was chosen to avoid explicit mention 

of caring for children, to reduce the explicit sex-specificity 

of the rating. Participants then rated the femininity and the 

attractiveness of the faces. 

 

Results 

Study 1 Results 

Descriptive statistics for the ratings of female and male 

faces 

The estimates of aggression, femininity, masculinity, and 

attractiveness were highly consistent across the 20 individual 

observers (all Cronbach's alphas >.90). The average ratings of 

aggression, masculinity/femininity, and attractiveness for the 

20 men and 20 women observers were calculated. For ratings of 

aggression the interaction of Sex of Observer and Sex of Face 

was significant, F1,53 = 7.058, p<0.01 (see Table 1). No post hoc 
Bonferonni corrected t-test was significant (all p>0.0125). 

 
 

Table 1. Descriptive statistics for ratings of female (n = 31) 
and male (n = 24) faces in Study 1. 

The ratings of femininity in female faces were lower than 

ratings of masculinity in male faces, F1,53 = 11.598, p = 0.001, 
irrespective of the sex of the observer. Female faces were 

rated as more attractive than were male faces F1,53 = 4.175, 



 

 

p = 0.05, and women observers rated both sets of faces higher on 
attractiveness than did men observers, F1,53 = 11.07, p = 0.001. 

 

Relationship between ratings of aggression and the face ratio: 

analysis of correlations of individual observers 

To determine whether any relationship between ratings of 

aggression and the face ratio was stronger for male or for 

female faces, Fisher z correlations between the face ratio and 

the estimates of aggression were calculated for each 

individual observer. A Sex of Face X Sex of Observer ANOVA 

found that correlations were higher for male faces than for 

female faces, F1,36 = 7.43, p = 0.01 (see Figure 2-A), and did not 
differ for men and women observers. 

 
 

Figure 2. Bar graphs and scatterplots showing the relationship 

between the face ratio judgements of aggression. 

A The mean Fisher's Z correlations between observers' 

judgements of aggression and the face ratio in Study 1, for 

male (n = 24) and female faces (n = 31), and, in Study 2 (shaded 
area), for female faces (n = 31). Error bars represent the 
standard error. * male faces > female faces, p<0.05. B The 

percent of observers whose judgements of aggression were 

correlated significantly with the face ratios of male (n = 24) 
and female faces (n = 31) in Study 1, and female faces (n = 31) in 
Study 2 (shaded area). C Scatterplot of the face ratio and 

judgements of aggression in male (n = 24) and female faces 



 

 

(n = 31) in Study 1. D Scatterplot of the face ratio and 
judgements of aggression in female faces (n = 31) in Study 2. 

Based on Pearson correlations, for female faces, 6 of 20 

correlations for observers were significant (r>.36, two-

tailed), and for male faces, 15 of 20 correlations for 

observers were significant (r>.40, two tailed). The proportion 

of significant correlations was higher for male faces than it 

was for female faces (χ
2 = 3.86, p<0.05) (see Figure 2-B). 

 

Relationship between mean ratings of aggression across 

observers and the face ratio 

Here we used linear regression to test whether the face ratio 

was a better predictor for male faces than for females faces 

of the mean estimates of aggression across observers. Sex of 

Face and the Face Ratio were entered on the first step of the 

regression, and the interaction of Sex of Face and Face Ratio 

was entered on the second step. The first step of the model 

was significant (adjusted R
2 = .27, F2,52 = 11.26, p<0.0001), with 

the Face ratio the only significant predictor (t = 4.73, 
p<0.0001). The addition of the interaction term did not 

significantly increase predictive power (R
2
 change = .002, F 

change = .17, p = .68). The correlation between the face ratio and 
ratings of aggression was r = .71 (p<0.0001) for male faces and 
r = .40 (p = 0.03) for female faces (see Figure 2-C). Thus, in 
contrast to the finding of higher correlations for male than 

for female faces using the correlations between individual 

ratings of aggression and the face ratio, the higher 

association between ratings of aggression and the face ratio 

for male faces than for female faces is not significant when 

averaged across observers. 

 

Correlations among ratings 

For female faces, ratings of aggression were not associated 

with ratings of attractiveness or of femininity, which were 

highly correlated (r = .91) and no rating other than ratings of 
aggression were associated with the face ratio (see Table 2). 

For male faces, the only correlations that were not 

significant were between ratings of attractiveness and the 

other variables (see Table 2). 



 

 

 
 

Table 2. Pearson product moment correlations between the face 

ratio and face ratings in Study 1. 

 

Is the face ratio a basis for the ratings of aggression? 

Based on the correlations, for male faces, the face ratio may 

be associated with aggression simply because it is correlated 

with masculinity. Because judgements of masculinity involve 

many cues in the face other than the face ratio (e.g., eye-

mouth-eye angle ; fluctuating asymmetry; jaw width, or width 

of face at mouth line ; eye size, lower face height/face 

height, cheekbone prominence, face width/lower face height, 

mean eyebrow height), we used linear regression to test 

whether the face ratio continues to be associated 

significantly with ratings of aggression when ratings of 

masculinity (for male faces) or femininity (for female faces) 

and ratings of attractiveness are added to the model. The face 

ratio remained a significant predictor (beta value = .56, 

t = 3.219, p = 0.002) with the addition of the additional 
predictors and their interactions. Because the interaction of 

sex of face and ratings of masculinity/femininity and the 

interaction of sex of face and ratings of attractiveness were 

both significant (p<0.05) in the model (see Figure 3), we next 

calculated linear regressions for the sexes separately. For 

male faces, although adding masculinity and attractiveness 

ratings as predictors reduced the association between the face 

ratios and ratings of aggression (see Figure 4), the face 

ratio remained a significant predictor. Both masculinity 

(p<0.0001) and attractiveness ratings (p = 0.04) also were 
significant predictors. For female faces, because of the high 

correlation between femininity ratings and attractiveness 

ratings (r = .91), to avoid collinearity effects, separate 
regressions were performed using each rating alone on the 

second step. The addition of neither one resulted in a 

significant increase in predictive power (F change = .116 and 
.006, respectively, both p>.70), and neither were significant 

predictors of aggression ratings for female faces (p = .74 and 
p = .94) (see Figure 4). 



 

 

 

  

Figure 3. Interaction plots between sex of face and 

masculinity, and sex of face and attractiveness in the linear 

regression predicting aggression ratings. 

A The interaction between the sex of the face and ratings of 

masculinity (in males) or femininity (in females) predicting 

judgements of aggression when controlling for ratings of 

attractiveness and the face ratio. B The interaction between 

sex of the face and ratings of attractiveness when controlling 

for the face ratio and ratings of masculinity. βs are the 

standardized regression coefficients, representing the unique 

influence of each predictor when controlling for the other 

variables that were entered into the model. High and low 

scores for the plots were calculated using scores 1 SD above 

and 1 SD below the means. 

http://journals.plos.org/plosone/article/figure/image?download&size=original&id=info:doi/10.1371/journal.pone.0030366.g003


 

 

 
 

Figure 4. Face ratio accounted for unique variability in 

judgements of aggression over and above other predictors. 

Mediation models were used to determine if the face ratio 

remained a significant predictor of judgements of aggression 

in male (n = 24) and female faces (n = 31) when controlling for 
ratings of masculinity and attractiveness. The numbers shown 

are standardized regression coefficients, (β weights). In the 

mediation model used for male faces, face ratio was entered on 

the first step and ratings of masculinity and attractiveness 

were entered on the second step. The first standardized 

regression coefficient between face ratio and judgements of 

aggression is that when the face ratio alone is used as a 

predictor of judgements of aggression. The second standardized 

regression coefficient is that when face ratio and ratings of 

masculinity and attractiveness are entered on the same step as 

predictors. For female faces, because of the high redundancy 

between ratings of femininity and of attractiveness, two 

mediation models were used to examine the unique effect of the 

face ratio in predicting judgements of aggression first, over 

and above ratings of femininity and, second, over an above 

ratings of attractiveness. The first standardized regression 

coefficient between face ratio and judgements of aggression is 

that when the face ratio alone is used as a predictor of 

judgements of aggression. The second standardized regression 

coefficient is when the face ratio and ratings of femininity, 

or of attractiveness, are entered on the same step as 

predictors. 

Discussion of Study 1 

Ratings of both male and female faces were highly consistent 

across observers. The face ratio was associated with ratings 

of aggressiveness in female faces, but not to the same extent 

as in male faces. The correlations between the face ratio and 

estimates of aggression of observers were smaller for female 



 

 

faces than for males faces, and fewer of the correlations of 

individual observers rating female faces were significant 

compared to observers rating male faces. Averaging the rating 

of aggression across observers, however, attenuated the sex 

difference in the relationship between estimates of aggression 

and the face ratio. We previously reported a relationship 

between actual aggressive behaviour and the face ratio in men 

and not in women. Thus, the face ratio may not be an “honest 

signal” in women, and the association between the face ratio 

and ratings of aggression may reflect a generalization of a 

cue that may be meaningful in male faces to female faces. 

The results provide additional evidence that the face ratio is 

indeed a basis for the estimates of aggression in faces. 

Although ratings of aggression were highly associated with 

ratings of masculinity in male faces, which was also 

associated with the face ratio, regression analyses indicated 

that the face ratio remained a significant predictor of 

ratings of aggression when controlling for ratings of 

masculinity in male faces, ratings of femininity in female 

faces, and ratings of attractiveness in either sex of face. 

The face ratio is only one of many cues of masculinity in the 

face. That the face ratio remained a significant predictor 

when controlling for the effects of other cues of masculinity 

is consistent with the finding of Weston and colleagues that 

the face ratio is independent of other sexual dimorphisms in 

the face. 

We had expected that femininity would be negatively associated 

with aggression in female faces on the assumption that ratings 

of femininity are inversely related to masculinity. The lack 

of a relationship between ratings of femininity and of 

aggression in female faces may be because aggression is viewed 

as a masculine characteristic and/or because ratings of 

femininity may be independent of ratings of masculinity, in 

which case correlations between judgements of masculinity and 

of aggressiveness may instead be found for female faces. We 

investigate this possibility in Study 2. 

Consistent with other studies ratings of masculinity and 

attractiveness for male faces were not as highly correlated as 

were ratings of femininity and attractiveness in female faces. 

In male faces, the association was negative and non-

significant, whereas the association in women was positive and 

significant. The relationships between masculinity/femininity 

and attractiveness also were tested in Studies 2 and 3 and are 

discussed further in the Discussion. 

 



 

 

Study 2. Results 

Descriptive statistics 

The estimates of aggression, masculinity, and attractiveness 

were highly consistent across the 20 individual observers (all 

Cronbach's alphas >.90). Men observers rated the female faces 

as less aggressive than did women observers (mean = 3.81 vs 
4.12, t30 = 2.59, p = 0.015), but ratings of attractiveness 
(mean = 3.1 vs 3.1, p = 0.80) and of masculinity (mean = 3.8 vs 3.7, 
p = 0.30) did not differ between groups. 

 

Relationship between ratings of aggression and the face ratio 

Fisher z correlations between the face ratio and the estimates 

of aggression for females for each individual observer were 

calculated. The correlations did not differ based on the sex 

of the observer (Women Observers mean = .34, SD = .15; Men 
Observers mean = .23, SD = .19; t18 = 1.48 p = 0.16), and 6 of the 20 
individual correlations were statistically significant (r>.36, 

p<0.05, two-tailed). The mean correlation for observers of 

female faces in Study 2 was smaller than that for observers of 

male faces in Study 1 (t38 = 2.40, p = 0.02) (see Figure 2-A) and 
did not differ from that for observers of female faces in 

Study 1 (t38 = 1.02, p = 0.32). 

Mean ratings of aggression for female faces across observers 

in Study 2 and the face ratio was significant (r = .44 p = 0.01) 
(see Figure 2-D). 

 

Are ratings of masculinity related to ratings of aggression in 

female faces? 

As in Study 1, we used linear regression to test whether the 

face ratio continues to be a significant predictor of ratings 

of aggression when ratings of masculinity are added to the 
model. The addition of masculinity ratings to the model was 

significant (R
2
 change = .15, F change = 4.92, p = 0.035), but the 

face ratio remained a significant (p = 0.01) predictor of 
ratings of aggression in female faces (see Figure 5-A). The 

addition of attractiveness ratings instead of masculinity (not 

added together because of high collinearity) did not improve 

the prediction of aggressiveness ratings (R
2
 change = .000, F 

change = 0.008, p = 0.93). 



 

 

 
 

 

Figure 5. Mediation model and interaction plot with ratings of 

masculinity predicting judgements of aggression. 

A A mediation model was used to determine if the face ratio 

remained a significant predictor of judgements of aggression 

in female faces (n = 31) in Study 2 when controlling for ratings 
of masculinity. The numbers shown are standardized regression 

coefficients (β weights). The first standardized regression 

coefficient between face ratio and judgements of aggression is 

that when the face ratio alone is used as a predictor of 

judgements of aggression. The second standardized regression 

coefficient is that when face ratio and ratings of masculinity 

are entered on the same step as predictors. B Plot of the 

interaction between ratings of masculinity by sex of the face 

in predicting judgements of aggression. Low and high values 

represent scores 1 SD below and 1 SD above the mean. 

We used linear regression to test whether the relationship 

between masculinity and aggression in female faces in Study 2 

was as strong as it was for male faces in Study 1. Sex of face 

and masculinity ratings were entered on the first step and 

their interaction was entered on the second step. Both models 

were significant, the addition of the interaction term 



 

 

increased the prediction of aggression ratings (adjusted 

R
2 = .30, R2 change = .065, F change = 4.97, p = .03), and the beta 
weight for male faces was greater than that for female faces 

(p = 0.005) (see Figure 5-B). 

 

Are associations with ratings of masculinity comparable to 

those obtained in Study 1 with ratings of femininity? 

Within Study 2, ratings of masculinity were correlated 

positively with ratings of aggressiveness (r = .36, p = 0.045) and 
negatively with ratings of attractiveness (r = −.88, p<0.0001) 
(see Table 3). Ratings of masculinity of female faces in Study 

2 were not associated with ratings of aggressiveness of female 

faces in Study 1 (r = .25), but masculinity in Study 2 was 
highly associated with femininity in Study 1 (r = −.93, 
p<0.0001). 

 
 

Table 3. Pearson product moment correlations between the face 

ratio and ratings of female faces (n = 31) in Study 2. 

Discussion of Study 2 

The face ratio was associated with ratings of aggression in 

female faces, although the correlations were lower than were 

obtained previously for male faces. Thus, the results are 

consistent with those of Study 1. There was a modest 

association between ratings of aggression and of masculinity, 

although none had been found for ratings of aggression and of 

femininity in Study 1, even though the ratings of masculinity 

in female faces were the inverse of ratings of femininity in 

Study 1. The lower association between ratings of masculinity 

and of aggression in female faces in Study 2 compared to in 

male faces in Study 1 may be because both masculinity and 



 

 

aggression are stereotypically male characteristics that best 

fit judgements of male faces. We thus investigated in Study 3 

how ratings of femininity are associated with ratings of 

nurturing, a stereotypically female characteristic, in the 

female and male faces and the associations among ratings 

across the three studies. These results would allow us to 

test: (1) whether ratings of masculinity/femininity are 

relevant in female faces when judging a stereotypically female 

trait, and thus the sex difference in the relevance of 

masculinity/femininity in faces is specific to judgements of 

aggression, and/or (2) whether judgements of 

masculinity/femininity in faces is relevant only for the sex 

of face for which the trait is stereotypic. If the latter is 

true, we would predict that judgements of 

masculinity/femininity are associated with judgements of 

nurturing for female faces and not for male faces. 

 

Study 3 Results 

Descriptive statistics 

The ratings of nurturing did not differ for female and male 

faces, and did not differ for women and men observers, and 

there was no interaction of the two factors (see Table 4). 

Female faces were rated as more feminine (F1,106 = 33.64, 
p<0.0001) and as more attractive (F1,106 = 9.64, p = 0.002) than 
were male faces, and women observers gave higher ratings of 

attractiveness than did men observers (F1,106 = 3.82, p = 0.05). 

 
 

Table 4. Descriptive statistics for ratings of female (n = 31) 
and male (n = 24) faces in Study 3. 



 

 

 

Are ratings of nurturing in female and male faces associated 

with other ratings? 

Nurturing ratings were associated with femininity and with 

attractiveness ratings of female faces (all rs>.52, p<0.05) 

and male faces (all rs>.78, p<0.05). Femininity and 

attractiveness were highly correlated in female faces and in 

male faces (all rs>.57, p<0.05) (see Table 5). 

 
 

 

Table 5. Pearson product moment correlations between ratings 

of female faces (n = 31) and male faces (n = 24) in Study 3. 

 

Patterns of correlations across studies: Do constructs of 

aggression and nurturing map on to constructs of masculinity 

and femininity? 

For both male and female faces, ratings of masculinity and of 

femininity were highly negatively correlated and ratings of 

aggression and of nurturing were highly negatively correlated. 

For both male faces and female faces, nurturing was associated 

negatively with masculinity and positively with femininity. 

What differed for male and female faces was the association of 

aggression to masculinity/femininity. For male faces, 

aggression was associated positively with masculinity and 

negatively with femininity (see Table 6). For female faces, 

neither of the two correlations between femininity and 

aggression were significant and only one of the two 

correlations between masculinity and aggression were 

significant (see Table 6). 

http://journals.plos.org/plosone/article/figure/image?size=medium&id=info:doi/10.1371/journal.pone.0030366.t005


 

 

 
 

 

Table 6. Pearson product moment correlations between ratings 

of aggression, masculinity, nurturing, and femininity and with 

the face ratio and actual aggression across Study 1 (S1), 2 

(S2), and 3 (S3). 

Table 6 also shows the correlations between the ratings of the 

faces and actual aggression (PSAP scores previously obtained). 

For female faces, no correlation accounts for more than 1% of 

the variance in actual aggression, for male faces, each 

correlation accounts for over 10% of the variance (range of 

12% to 16%) in actual aggression. 

Discussion 

The main findings of the studies are that, first, we extend 

our previous reports that the facial width-to-height ratio 

(face ratio) is predictive of observers' judgements of 

aggressive potential in male faces to female faces. Secondly, 

we provide new evidence to support our previous assertion that 

the face ratio is a critical cue in judgements of aggression. 

And thirdly, we provide evidence that for observers, 

masculinity and femininity are inversely related and not 

orthogonal for both male and female faces. Nevertheless, the 

construct of aggression is not related to femininity and 

modestly correlated with masculinity for female faces, but is 

strongly related to constructs of masculinity/femininity for 

male faces. Further, the construct of nurturing is related to 

constructs of masculinity/femininity for both male and female 

faces. 

http://journals.plos.org/plosone/article/figure/image?size=medium&id=info:doi/10.1371/journal.pone.0030366.t006


 

 

 

The association between the face cues and judgements of 

aggression is stronger for male faces than for female 

faces 

When using the correlations between aggression ratings and 

face ratios for individual observers, those for male faces 

were higher than those for female faces. Further, the number 

of significant correlations between the face ratio and ratings 

of aggression of individual observers was higher for male 

faces than for female faces (75% vs 30% of correlations). When 

the ratings were averaged across observers, the face ratio 

accounted for more of the variance in ratings of aggression in 

male faces (50%) than in female faces (16%), but the 

difference was not statistically significant. 

There are a number of possibilities as to why the relationship 

is stronger for male faces than for female faces. One 

possibility is the face ratio is not predictive of actual 

behaviour in women as it is in men. For example, the face 

ratio in women was not associated with aggression in the 

laboratory (measured using the PSAP) whereas the face ratio in 

men was associated with aggression both inside and outside of 

the laboratory (measured as penalty minutes per game). In a 

separate study, men with larger face ratios exploited the 

trust of others for personal gain more frequently than did men 

with smaller face ratios, but there was no such relationship 

for women. A recent study also found that the face ratio was 

associated with deceptive, unethical behaviour, but only in 

men and not in women. Thus, there is no evidence to suggest 

that the face ratio specifically, or the face in general, is 

an “honest signal” of aggressive potential in women's faces, 

which may be a reason why the correlations between estimates 

of aggression and the face ratio were smaller for women than 

for men. 

Some researchers have suggested that misjudging the aggressive 

potential of women may be less costly than would be misjudging 

the aggressive potential of men. Because men are more 

physically aggressive than are women (e.g., in adulthood), 

observers may not be as cognitively specialized for assessing 

aggression in women as they are in men. From an ecological 

perspective, the perception of emotions likely serves an 

adaptive function. The perception of angry expressions is 

adaptive in that they warn others of one's aggressive 

intentions and thus should, and do provoke avoidance. Research 

on the perception of angry facial expressions supports the 

possibility of sex-specific perceptual abilities. The 

expression of anger, although universally understood, takes 



 

 

longer to be identified and is less accurately identified in 

female faces than in male faces. Thus, not only are observers 

less accurate in their estimates of actual aggression, they 

are also slower and less capable of identifying cues related 

to aggression in females compared to in males. 

We have argued that the face ratio may represent a more subtle 

signal of aggressive potential, and that a more overt signal, 

such as an angry facial expression, may serve to amplify this 

signal. An angry facial expression involves the lowering of 

the brow and the raising of the upper lip, muscle movements 

that notably increase the face ratio. Thus, the ability to 

make accurate estimates of aggression may be related, in part, 

to an overgeneralisation of emotional expressions, whereby 

individuals that have facial metrics that resemble a 

particular emotional state will be perceived as actually 

showing that emotion. 

Our perceptual system may be so well adapted for assessing 

aggression in men that our perception of anger may be 

synonymous with our perception of masculinity. A face with a 

lowered brow ridge (which made the face look more angry) was 

interpreted as more masculine than was a face with a neutral 

expression, and when asked to imagine an angry face, observers 

were more likely to report visualizing a male. Further, when 

shown a picture of an androgynous face with an angry 

expression, observers were more likely to perceive the stimuli 

as male than as female compared to when shown the androgynous 

face with a neutral expression. 

Nevertheless, our findings suggest that judgements of 

masculinity/femininity may not be as relevant for estimating 

aggression in female faces as they are for male faces. 

Judgements of masculinity and of femininity were highly 

negatively correlated in our studies, to the extent that one 

could be the inverse of the other. In male faces, both 

masculinity (positively) and femininity (negatively) were 

associated with aggression, and both were associated with 

nurturing (each in the opposite direction as to aggression). 

In female faces, the association between masculinity and 

aggression was weaker than in male faces and femininity was 

not associated with aggression. Masculinity (negatively) and 

femininity (positively) were associated with nurturing in 

female faces. Thus, whereas judgements of nurturing were 

applied equally to male and female faces and their 

feminine/masculine appearance, judgements of aggression 

differed depending on the sex of the face being judged. 

Previous studies in which observers were shown pairs of faces 

(one feminised and one masculinised version of each face) and 

asked to select which is most dominant have found that 



 

 

observers selected the masculinised versions of both male and 

female faces significantly more than the feminised versions as 

being more dominant. Nevertheless, the effect sizes from these 

studies are smaller for female faces than for male faces. That 

is, observers chose the masculinised face less frequently when 

selecting the most dominant from female face pairs than when 

selecting the most dominant from the male face pairs. Thus, 

our results are consistent with the literature in indicating 

that the association between perceptions of 

femininity/masculinity and judgements of aggression are weaker 

when judging aggression in female faces than when judging 

aggression in male faces. 

Another possibility for the discrepancy in correlations 

between the face cues and aggression in male and female faces 

is that larger correlations would be found for female faces if 

observers were asked to judge a different type of aggression 

than reactive aggression. When asked to choose the most 

physically dominant between a pair of faces (i.e., someone who 

would likely win a fistfight against a same-sex opponent), 

observers selected the masculinised female and male faces more 

frequently than the feminised female and male faces. In 

contrast, when asked to choose the most socially dominant 

(i.e., someone who tells others what to do, is respected, 

influential, and a leader) from a pair of female and male 

faces, observers selected the feminised versions of female 

faces but the masculinised versions of the male faces more 

frequently than the alternatives. Thus, discrepancies between 

the cues used to judge female and male faces may also exist as 

a function of the type of aggression being judged. 

 

The face ratio is a critical cue in judgements of 

aggression 

The face ratio remained a significant predictor of judgements 

of aggression, even when other cues in the face related to 

masculinity were controlled statistically. This finding 

strengthens our conclusion that the face ratio is a key basis 

for observers' judgements of aggression. Previously, we found 

that the face ratio continued to be associated with judgements 

of aggression when photographs were blurred reducing the 

ability to discriminate features or were cropped thereby 

removing other cues of masculinity (e.g., jaw line), but not 

when the faces were segmented thereby preserving all features 

but disrupting the face ratio. We also showed that the face 

ratio was the only significant predictor of judgements of 

aggression when other cues in the face were included as 

predictors in a regression model. 



 

 

We propose that the face ratio is an adaptation shaped by 

intra- and intersexual selection as a signal of aggressiveness 

and trustworthiness in male faces. The face ratio is distinct 

from other adaptations in the face. Other sexual dimorphisms 

in the face postulated to reflect selection pressure involve 

regions of the face that grow allometrically. In contrast, the 

face ratio is a sexually dimorphic feature that is independent 

of selection pressure on body size and that develops at 

puberty coincident with the rise in testosterone in males. In 

addition to growing evidence that it is an “honest signal” of 

aggressive and trustworthy behaviour in men and not in women, 

we recently showed that the face ratio is the basis for 

judgements of aggressiveness in men irrespective of the race 

of the face being rated. The correlations between ratings of 

aggression and the face ratio of White observers in Canada and 

Asian observers in China, despite little exposure to the other 

race, were the same for Asian faces as for White faces. 

Further, we found that the judgements of aggression of Asian 

and White 8 year olds' also were associated with the face 

ratio irrespective of the race of the face being judged . 

Thus, the cognitive mechanism that allows the detection and 

use of the face ratio appears to be broadly tuned and to 

function independently of experience. Further, we posit that 

the cognitive mechanism is specific to the detection of 

threat; there was no association between the face ratio and 

judgements of nurturing (or attractiveness), even though 

judgements of nurturing and aggression were highly negatively 

correlated. 

Femininity and nurturing, not aggressiveness, are 

attractive 

Female and male faces that were perceived as more feminine 

were rated as more attractive. For female faces, our results 

are consistent with the literature: Femininity and 

attractiveness frequently are found to be associated 

positively (e.g., see for meta-analysis). For male faces, our 

results are congruent with Perrett and colleagues and Rhodes 

and colleagues who found that feminised male composite faces 

were chosen as more attractive compared to masculinised male 

composite faces. Our study, however, finds a positive 

relationship between femininity and attractiveness in male 

faces using individual faces as stimuli (i.e., not using 

masculinised/feminised composite faces). Although secondary 

sex characteristics (e.g., masculine facial characteristics) 

may imply good health, they may also signal negative traits 

related to poor paternal investment potential. Indeed, 

previous studies have found that masculine male faces, 

compared to feminine male faces, are rated as less committed 

and faithful to a long term relationship, less warm, and more 

antisocial, which is consistent with our finding of no 



 

 

relationship between the face ratio and attractiveness. 

Further, femininity was associated positively and masculinity 

was associated negatively with judgements of nurturing, and 

nurturing was associated with attractiveness whereas 

aggressiveness was not. Thus, our study is consistent with the 

literature and adds support to the idea that facial 

femininity/masculinity signals paternal investment potential 

with individuals perceived as being more feminine/less 

masculine perceived as more paternally investing. Further, our 

findings are consistent with studies showing that men with 

greater as opposed to less paternal investment potential 

(i.e., interest in infants) are more attractive (for long term 

relationships). 

 

Conclusion 

In summary, these studies indicate that the perception of 

aggression in female faces is different from that in male 

faces. The sex difference is not simply because aggression is 

a gendered construct; the relationships between masculinity, 

femininity, and nurturing were similar for male and female 

faces even though nurturing is arguably as gendered a 

construct as aggressiveness. The association between cues in 

the face and estimates of aggression is stronger for male than 

for female faces, likely because they serve as an “honest 

signal” in men, such as those found in other species. 

 

Shawn N. Geniole  

Amanda E. Keyes  

Catherine J. Mondloch  

Justin M. Carré  

Cheryl M. McCormick  

20 01 2012 

 

 

 



 

 

Acknowledgments 

We thank Dr. Michael Busseri for advice with data analysis, 

and the two anonymous reviewers for their suggestions. 

 

Author Contributions 

Conceived and designed the experiments: SNG CJM JMC CMM. 

Performed the experiments: SNG AEK. Analyzed the data: CMM SNG 

AEK. Contributed reagents/materials/analysis tools: CMM SNG 

JMC. Wrote the paper: SNG CMM. Critical revisions of the 

manuscript for intellectual content: CJM. 

 

References 

1. McArthur L, Baron R (1983) Toward an ecological theory 

of social perception. Psychol Rev 90: 215–238.L. 

McArthurR. Baron1983Toward an ecological theory of social 

perception.Psychol Rev90215238  

2. Fridlund BA (1994) Human facial expression: An 

evolutionary view. San Diego, CA: Academic Press. 369 

p.BA Fridlund1994Human facial expression: An evolutionary 

viewSan Diego, CAAcademic Press369  

3. Marsh A, Ambady N, Kleck R (2005) The effects of fear 

and anger facial expressions on approach-and avoidance-

related behaviors. Emotion 5: 119–124.A. MarshN. AmbadyR. 

Kleck2005The effects of fear and anger facial expressions 

on approach-and avoidance-related 

behaviors.Emotion5119124  

4. Verplaetse J, Vanneste S, Braeckman J (2007) You can 

judge a book by its cover: The sequel. A kernel of truth 

in predictive cheating detection. Evol Hum Behav 28: 260–

271.J. VerplaetseS. VannesteJ. Braeckman2007You can judge 

a book by its cover: The sequel. A kernel of truth in 

predictive cheating detection.Evol Hum Behav28260271  

5. Roney J, Hanson K, Durante K, Maestripieri D (2006) 

Reading men's faces: Women's mate attractiveness 

judgments track men's testosterone and interest in 

infants. P Roy Soc B-Biol Sci 273: 2169–2175.J. RoneyK. 

HansonK. DuranteD. Maestripieri2006Reading men's faces: 

Women's mate attractiveness judgments track men's 



 

 

testosterone and interest in infants.P Roy Soc B-Biol 

Sci27321692175  

6. Sell A, Cosmides L, Tooby J, Sznycer D, von Rueden C, 

et al. (2009) Human adaptations for the visual assessment 

of strength and fighting ability from the body and face. 

P Roy Soc B-Biol Sci 276: 575–584.A. SellL. CosmidesJ. 

ToobyD. SznycerC. von Rueden2009Human adaptations for the 

visual assessment of strength and fighting ability from 

the body and face.P Roy Soc B-Biol Sci276575584  

7. Stirrat M, Perrett D (2010) Valid facial cues to 

cooperation and trust. Psychol Sci 21: 349–354.M. 

StirratD. Perrett2010Valid facial cues to cooperation and 

trust.Psychol Sci21349354  

8. Stillman T, Maner J, Baumeister R (2010) A thin slice 

of violence: Distinguishing violent from nonviolent sex 

offenders at a glance. Evol Hum Behav 31: 298–303.T. 

StillmanJ. ManerR. Baumeister2010A thin slice of 

violence: Distinguishing violent from nonviolent sex 

offenders at a glance.Evol Hum Behav31298303  

9. Carré JM, McCormick CM, Mondloch CJ (2009) Facial 

structure is a reliable cue of aggressive behavior. 

Psychol Sci 20: 1194–1198.JM CarréCM McCormickCJ 

Mondloch2009Facial structure is a reliable cue of 

aggressive behavior.Psychol Sci2011941198  

10. Carré JM, McCormick CM (2008) In your face: Facial 

metrics predict aggressive behaviour in the laboratory 

and in varsity and professional hockey players. P Roy Soc 

B-Biol Sci 275: 2651–2656.JM CarréCM McCormick2008In your 

face: Facial metrics predict aggressive behaviour in the 

laboratory and in varsity and professional hockey 

players.P Roy Soc B-Biol Sci27526512656  

11. Weston EM, Friday AE, Liò P (2007) Biometric evidence 

that sexual selection has shaped the hominin face. PLoS 

ONE 2: e710.EM WestonAE FridayP. Liò2007Biometric 

evidence that sexual selection has shaped the hominin 

face.PLoS ONE2e710  

12. Verdonck A, Gaethofs M, Carels C, de Zegher F (1999) 

Effect of low-dose testosterone treatment on craniofacial 

growth in boys with delayed puberty. Eur J Orthodont 21: 

137–143.A. VerdonckM. GaethofsC. CarelsF. de 

Zegher1999Effect of low-dose testosterone treatment on 

craniofacial growth in boys with delayed puberty.Eur J 

Orthodont21137143  



 

 

13. Cherek DR, Schnapp W, Moeller FG, Dougherty DM (1996) 

Laboratory measures of aggressive responding in male 

parolees with violent and nonviolent histories. Aggress 

Behav 22: 27–36.DR CherekW. SchnappFG MoellerDM 

Dougherty1996Laboratory measures of aggressive responding 

in male parolees with violent and nonviolent 

histories.Aggress Behav222736  

14. Haselhuhn MP, Wong EM (2011) Bad to the bone: Facial 

structure predicts unethical behaviour. P Roy Soc B-Biol 

Sci. MP HaselhuhnEM Wong2011Bad to the bone: Facial 

structure predicts unethical behaviour.P Roy Soc B-Biol 

Sci  

15. Carré JM, Morrissey MD, Mondloch CJ, McCormick CM 

(2010) Estimating aggression from emotionally neutral 

faces: Which facial cues are diagnostic? Perception 39: 

356–377.JM CarréMD MorrisseyCJ MondlochCM 

McCormick2010Estimating aggression from emotionally 

neutral faces: Which facial cues are 

diagnostic?Perception39356377  

16. Short LA, Mondloch CJ, McCormick CM, Carré JM, Ma R, 

et al. (In Press) Detection of propensity for aggression 

based on facial structure irrespective of face race. Evol 

Hum Behav. LA ShortCJ MondlochCM McCormickJM CarréR. MaIn 

PressDetection of propensity for aggression based on 

facial structure irrespective of face race.Evol Hum 

BehavIn press. In press.  

17. Kramer RSS, King JE, Ward R (2011) Identifying 

personality from the static, nonexpressive face in humans 

and chimpanzees: Evidence of a shared system for 

signaling personality. Evol Hum Behav 179–185.RSS 

KramerJE KingR. Ward2011Identifying personality from the 

static, nonexpressive face in humans and chimpanzees: 

Evidence of a shared system for signaling 

personality.Evol Hum Behav179185  

18. Jones BC, DeBruine LM, Main JC, Little AC, Welling 

LLM, et al. (2010) Facial cues of dominance modulate the 

short-term gaze-cuing effect in human observers. P Roy 

Soc B-Biol Sci 277: 617–624.BC JonesLM DeBruineJC MainAC 

LittleLLM Welling2010Facial cues of dominance modulate 

the short-term gaze-cuing effect in human observers.P Roy 

Soc B-Biol Sci277617624  

19. Perrett DI, Lee KJ, Penton-Voak I, Rowland D, 

Yoshikawa S, et al. (1998) Effects of sexual dimorphism 

on facial attractiveness. Nature 394: 884–887.DI 

PerrettKJ LeeI. Penton-VoakD. RowlandS. 



 

 

Yoshikawa1998Effects of sexual dimorphism on facial 

attractiveness.Nature394884887  

20. Main JC, Benedict CJ, DeBruine LM, Little AC (2009) 

Integrating gaze direction and sexual dimorphism of face 

shape when perceiving the dominance of others. Perception 

38: 1275–1283.JC MainCJ BenedictLM DeBruineAC 

Little2009Integrating gaze direction and sexual 

dimorphism of face shape when perceiving the dominance of 

others.Perception3812751283  

21. Watkins CD, Jones BC, DeBruine LM (2010) Individual 

differences in dominance perception: Dominant men are 

less sensitive to facial cues of male dominance. Pers 

Indiv Differ 49: 967–971.CD WatkinsBC JonesLM 

DeBruine2010Individual differences in dominance 

perception: Dominant men are less sensitive to facial 

cues of male dominance.Pers Indiv Differ49967971  

22. Rhodes G (2006) The evolutionary psychology of facial 

beauty. Annu Rev Psychol 57: 199–226.G. Rhodes2006The 

evolutionary psychology of facial beauty.Annu Rev 

Psychol57199226  

23. Danel D, Pawlowski B (2007) Eye-mouth-eye angle as a 

good indicator of face masculinization, asymmetry, and 

attractiveness (homo sapiens). J Comp Psychol 121: 221–

225.D. DanelB. Pawlowski2007Eye-mouth-eye angle as a good 

indicator of face masculinization, asymmetry, and 

attractiveness (homo sapiens).J Comp Psychol121221225  

24. Scheib JE, Gangestad SW, Thornhill R (1999) Facial 

attractiveness, symmetry and cues of good genes. P Roy 

Soc B-Biol Sci 266: 1913–1917.JE ScheibSW GangestadR. 

Thornhill1999Facial attractiveness, symmetry and cues of 

good genes.P Roy Soc B-Biol Sci26619131917  

25. Gangestad SW, Thornhill R (2003) Facial masculinity 

and fluctuating asymmetry. Evol Hum Behav 24: 231–241.SW 

GangestadR. Thornhill2003Facial masculinity and 

fluctuating asymmetry.Evol Hum Behav24231241  

26. Penton-Voak IS, Jones BC, Little AC, Baker S, 

Tiddeman B, et al. (2001) Symmetry, sexual dimorphism in 

facial proportions and male facial attractiveness. P Roy 

Soc B-Biol Sci 268: 1617–1623.IS Penton-VoakBC JonesAC 

LittleS. BakerB. Tiddeman2001Symmetry, sexual dimorphism 

in facial proportions and male facial attractiveness.P 

Roy Soc B-Biol Sci26816171623  



 

 

27. Archer J (2010) Derivation and assessment of a 

hypermasculine values questionnaire. Brit J Soc Psychol 

49: 525–551.J. Archer2010Derivation and assessment of a 

hypermasculine values questionnaire.Brit J Soc 

Psychol49525551  

28. Rhodes G, Chang J, Zebrowitz LA, Simmons LW (2003) 

Does sexual dimorphism in human faces signal health? P 

Roy Soc B-Biol Sci 270: S93–S95.G. RhodesJ. ChangLA 

ZebrowitzLW Simmons2003Does sexual dimorphism in human 

faces signal health?P Roy Soc B-Biol Sci270S93S95  

29. Koehler N, Simmons LW, Rhodes G, Peters M (2004) The 

relationship between sexual dimorphism in human faces and 

fluctuating asymmetry. P Roy Soc B-Biol Sci 271: S233–

S236.N. KoehlerLW SimmonsG. RhodesM. Peters2004The 

relationship between sexual dimorphism in human faces and 

fluctuating asymmetry.P Roy Soc B-Biol Sci271S233S236  

30. Maestripieri D, Pelka S (2002) Sex differences in 

interest in infants across the lifespan. Hum Nat 13: 327–

344.D. MaestripieriS. Pelka2002Sex differences in 

interest in infants across the lifespan.Hum Nat13327344  

31. Archer J (2004) Sex differences in aggression in 

real-world settings: A meta-analytic review. Rev Gen 

Psychol 8: 291–322.J. Archer2004Sex differences in 

aggression in real-world settings: A meta-analytic 

review.Rev Gen Psychol8291322  

32. Burton LA, Hafetz J, Henninger D (2007) Gender 

differences in relational and physical aggression. Soc 

Behav Personal 35: 41–50.LA BurtonJ. HafetzD. 

Henninger2007Gender differences in relational and 

physical aggression.Soc Behav Personal354150  

33. Ekman P, Friesen WV, O'Sullivan M, Chan A, 

Diacoyanni-Tarlatzis I, et al. (1987) Universals and 

cultural differences in the judgments of facial 

expressions of emotion. J Pers Soc Psychol 53: 712–717.P. 

EkmanWV FriesenM. O'SullivanA. ChanI. Diacoyanni-

Tarlatzis1987Universals and cultural differences in the 

judgments of facial expressions of emotion.J Pers Soc 

Psychol53712717  

34. Becker DV, Kenrick DT, Neuberg SL, Blackwell KC, 

Smith DM (2007) The confounded nature of angry men and 

happy women. J Pers Soc Psychol 92: 179–190.DV BeckerDT 

KenrickSL NeubergKC BlackwellDM Smith2007The confounded 

nature of angry men and happy women.J Pers Soc 

Psychol92179190  



 

 

 

Shawn N. Geniole  

Amanda E. Keyes  

Catherine J. Mondloch  

Justin M. Carré  

Cheryl M. McCormick  

20 01 2012 

 

 

 

07092017r15CIV 

Secret Intelligence Service 

Room No. 15 

Facing Aggression: Cues Differ for Female versus Male Faces 

 

 

 

 

 

 

 

 

 

Adversitate. Custodi. Per Verum 

 


