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The purpose of the present study is to explore the fixed model for the explicit judgments
of attractiveness and infer which features are important to judge the facial attractiveness.
Behavioral studies on the perceptual cues for female facial attractiveness implied three
potentially important features: averageness, symmetry, and sexual dimorphy. However,
these studies did not explained which regions of facial images influence the judgments
of attractiveness. Therefore, the present research recorded the eye movements of 24
male participants and 19 female participants as they rated a series of 30 photographs
of female facial attractiveness. Results demonstrated the following: (1) Fixation is longer
and more frequent on the noses of female faces than on their eyes and mouths (no
difference exists between the eyes and the mouth); (2) The average pupil diameter at the
nose region is bigger than that at the eyes and mouth (no difference exists between the
eyes and the mouth); (3) the number of fixations of male participants was significantly
more than female participants. (4) Observers first fixate on the eyes and mouth (no
difference exists between the eyes and the mouth) before fixating on the nose area. In
general, participants attend predominantly to the nose to form attractiveness judgments.
The results of this study add a new dimension to the existing literature on judgment of
facial attractiveness. The major contribution of the present study is the finding that the
area of the nose is vital in the judgment of facial attractiveness. This finding establish
a contribution of partial processing on female facial attractiveness judgments during
eye-tracking.

Keywords: facial attractiveness, eye movement, attractiveness judgments, fixation patterns, observers, face
features

INTRODUCTION

Many researchers, especially psychologists and scientists, have great interest in the human face
due to the extremely well-developed ability of humans to recognize, process, and get information
from others’ faces for a long time (Little, 2014). Facial attractiveness exerts significant social
consequences. Such as, beauty has an impact on upward economic mobility, especially for women
(Holmes and Hatch, 1938; Elder, 1969), and attractive people tend to have more dates than less
attractive people (Riggio and Woll, 1984). People report that they are more satisfied with their
dates when they dated with attractive individuals (Walster et al., 1966; Berscheid et al., 1971).
Some women and men admit to being extremely concerned with good looks when looking for
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potential partners (Buss and Barnes, 1986; Li et al., 2013).
In addition, attractiveness can also affect judgments about the
seriousness of crimes (Kulka and Kessler, 1978; Mazzella and
Feingold, 1994; Little, 2014). In society, attractive people also
appear to lead favorable lives and enjoy favorable treatment;
attractive individuals pay lower bail (Downs and Lyons, 1991)
and are more likely to be hired and promoted for jobs (Marlowe
et al., 1996; Chiu and Babcock, 2002) than less attractive
individuals, and attractive individuals are more likely to be hired
than less attractive ones in interviews (Cash and Kilcullen, 1985).

Some eye-tracking studies asked men to evaluate female
faces and bodies to evaluate female overall attractiveness
(Nummenmaa et al., 2012). Although both face and body predict
women’s overall attractiveness, several studies suggested that
women’s faces are better than their bodies as predictors of
overall attractiveness (Currie and Little, 2009; Bleske-Rechek
et al., 2014). Recently, some neuro-imaging studies found that the
reward-related brain area, that is, the orbitofrontal cortex (OFC),
is involved in attractiveness perception, with OFC activation
being more enhanced for attractive faces than for unattractive
faces (Aharon et al., 2001; Winston et al., 2007; Zebrowitz et al.,
2009). Additionally, the late positive component (LPC) elicited
by attractive faces is larger than that elicited by unattractive
faces when subjects are performing an attractiveness rating task
(Johnston and Oliver-Rodriguez, 1997; Oliver-Rodríguez et al.,
1999).

Studies conducted over the past few years indicated that the
key factors in determining facial attractiveness are averageness
(Trujillo et al., 2013; Vingilis-Jaremko et al., 2014; Zhang et al.,
2014), symmetry (Saxton et al., 2011; Vingilis-Jaremko and
Maurer, 2013), sexual dimorphic feature (Perrett et al., 1998;
DeBruine et al., 2010), skin health (Jones et al., 2004), and
color (Van den Berghe and Frost, 1986). In addition, the list
of factors involved in the judgment of facial attractiveness was
extended in recent studies. Facial expression (O’Doherty et al.,
2003; Golle et al., 2014) and cosmetics use in women (Jones
et al., 2014; Ueno et al., 2014) also affect the judgment of facial
attractiveness. However, early studies introduced computational
models of face recognition which use a whole-face template-like
representation (O’Toole et al., 1988; Dailey and Cottrell, 1999).
As for face identification, previous studies suggested that the
eyes are the most important features for face recognition (Schyns
et al., 2002; Hsiao and Cottrell, 2008; Nguyen et al., 2009). On the
contrary, a study found that the nose is vital for face identification
(Hsiao and Cottrell, 2008). The reason for these differences may
be attributed to the different photo materials, participants, and
tasks involved in the studies. However, none of these studies
used eye movement in the judgment of facial attractiveness and
tested which facial regions impacted attractiveness judgment.
By tracking an observer’s fixation position, we can directly
measure which regions may contribute to the judgment of facial
attractiveness.

The traditional view is that “opposites attract, and similarities
repel,” that is to say, attraction between opposite sexes is strong,
whereas that between the same sexes is weak. Human gender
differences in the judgment of facial attractiveness has become
popular in recent years (Zhang et al., 2016). Such as some studies

found that both sexes will pay more attention to attractive faces
than unattractive ones (Aharon et al., 2001; Dai et al., 2010;
Hahn and Perrett, 2014). There are proof shows that both men
and women pay more attention to heterosexual faces than same-
sex faces (Hahn and Perrett, 2014). Some behavioral studies
also proved that men and women differ in their attentional
adhesion to attractive female faces (Maner et al., 2003, 2007a,b;
Zhang et al., 2016). The results of the ERP and behavior
indicate that both men and women participants selectively
focus on attractive women faces, and different mating-related
motives may influence the selective processing of attractive
men and women (Maner et al., 2003; Zhang et al., 2016). In
another set of studies, Maner et al. (2007a) proved that both
genders focus on attractive women but attractive men, therefore
posited that these discovery were in line with evolutionary
theories which involved adaptive, lower-order mating-related
perceptual attunements (Zhang et al., 2016). Moreover, Maner
et al. (2007b) used two different experiments to test attentional
adhesion to attractive members of the same (potential rivals)
and opposite gender (potential mates); the results indicated
that attentional adhesion increased in participants who are
bisexuality and those who care about threats posed by intersexual
competitors (Zhang et al., 2016). A study examined gender
differences in recognition memory processing of female facial
attractiveness used event-related potentials (ERPs) based on a
study-test paradigm. The behavioral data results indicated that
both sexes had significantly higher accuracy rates for attractive
faces than the unattractive ones, and men reacted faster to
unattractive faces. Gender differences on ERPs suggested that
attractive faces elicited larger early components such as P1,
N170, and P2 in men than in women (Zhang et al., 2016).
However, little support is found for eye movement in the
judgment of facial attractiveness and tested whether participants
of different genders respond differently to facial attractiveness
judgment. Besides, all of them cannot explain which regions
of stimulus images influence subjects’ judgments. Therefore, we
can directly measure that which regions of stimulus images are
contribute information to the judgment of facial attractiveness
at all times by tracking an observer’s fixation position. In the
present study, we presumed that there are differences between
gender and fixation patterns during the judgment of facial
attractiveness.

MATERIALS AND METHODS

Participants
The participants comprised 43 university students (24 males
and 19 females) between 19 and 22 years old. They were all
native Chinese Han university students. The research was vetted
by an Institutional Review Board. All participants signed an
informed consent after they totally understand the procedure,
and participants can take “take part in the experiment or not” into
account fully. The participants were volunteers and they were
paid some small gifts for their participation, such as cap. All of
the participants had normal vision, and were right-handed. None
of them had neurological or psychiatric disorder.
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Stimuli
Standardized facial stimuli images were developed and validated
from a recently published research (Zhang et al., 2011). At
first, the study selected 30 images of unfamiliar Chinese young
female faces (age range from 20 to 30) with neutral emotional
expression among the stimuli validated by Zhang et al. (2011).
Then, we recorded the ratings on the attractiveness of the
images of 43 participants. There are no significant differences
emerged by comparing the attractiveness ratings of the previous
80 participants with the attractiveness ratings of 43 participants
in this research [attractive: 5.74, 5.94, t(28) = −1.21, p = 0.238;
unattractive: 2.47,2.58, t(28) = −1.04, p = 0.307]. There is
significant difference between the attractive and unattractive
faces in the present research [5.74, 2.47, t(28) = 26.08,
p < 0.001]. Additionally, t-test revealed no difference between
male and female for attractive and unattractive faces in
the present research, [attractive: 5.84, 5.64, t(28) = 1.06,
p = 0.299. unattractive: 2.54,2.41, t(28) = 0.97, p = 0.341].
Finally, the study selected 30 photographs as the experimental
materials (including 15 each with attractive and unattractive
faces).

The experimental materials were processed to a uniform
size (15 by 15 cm; 450 by 450 pixels), and transformed to
8-bit gray scales in black grounds. In addition, the other
physical properties, such as color, luster and lightness, also were
standardized. We use Adobe Photoshop to edit the photographs.
The evaluated face images of females (including 15 each with
high and low attractiveness) were transformed into a unified
standard in black and white for avoiding the influence of
the complexion of faces on facial attractiveness. In order to
ensure the picture showed only the female’s face, we removed
the ears, neck and hair, except for the cheek, nose, mouth,
and eyes. It should be noted that the faces were not framed
in a uniform oval mask, because the faces have different
shapes. We have adjusted the mask to suit the face so we can
maintain the natural face of the individuals. All the images
have front-on view faces with neutral expressions. Photographs
were presented in random order under standardized lighting
conditions and the background color of the stimuli is black.
Individuals in the pictures were unknown to the experimental
participants.

Procedure
The experiment was carried out in a dim light room. Stimuli
were presented on a 17-inch EyeLink 1000 eye tracker that with a
sampling rate of 1000 Hz can record eye movements. The tracker
requires head restraint and participants sat approximately 60–
70 cm away from the computer screen, with the horizontal and
vertical angles below 6◦ (Wang et al., 2017). The participants
will not be reminded that the equipment are recording their
eye movements after the initial calibration. Binocular eye
movements were recorded during the judgment task. All the
participants knew the experiment procedure before they started
that they need to assess the facial attractiveness of the image
in the screen one by one. Each trial comprised the following
sequence: began with a fixation cross (500 ms), then the target
stimulus (20000 ms), and finally followed by a rating screen

of infinite time, on which all the participants rated the 30
facial stimuli images attractiveness through input the number
from 1 (unattractive) to 9 (attractive). It should be noted that
the eye movement screen and rating screen were not in the
same screen. The time of rating screen was infinite so that the
participants can press keyboard from 1 to 9 when they rated
target facial attractiveness. In addition, the effect of the “rating
screen of infinite time” is a transition from last seen female
face to the next trial, and it was also framed to avoid the eye
movement data and behavior data from interfering with each
other.

Statistical Analyses
We used SPSS 17.0 for Windows to analyze the data (SPSS,
Inc., Chicago, IL, United States). The repeated-measure ANOVA
was performed to compare the gender (male/female) as between
factors, and area of interest (nose/mouth/eyes) as within factor.
The dependent variables are the index of eye movement, include
The time of first fixation, the total fixation time, the number
of fixations, and the average pupil diameter. According to
the Greenhouse–Geisser method, p-values were corrected for
deviation from sphericity in all analyses. The section of results
showed the main effects and interactions that based on the study
hypothesis. If the main effect was significant, we were going
to perform Bonferroni post hoc test, and simple effect test was
conducted if the interaction effect was significant.

RESULTS

The time of first fixation was analyzed by repeated-measure
ANOVA with regions of interest (nose, mouth, and eyes) and
gender (male and female) as factors. The main effect of regions
of interest is significant, F(2,41) = 3.919, p = 0.030, η2

= 0.09,
Observed Power = 0.64. The Bonferroni post hoc test revealed
that the time of first fixation at nose region was significantly
longer than mouth and eyes (p < 0.05) (the difference between
the mouth and eyes region is not significant). However, the time
to first fixation revealed that participants watched the eyes and
the mouth first (no significant difference between the eyes and
mouth region), followed by the nose. Besides, both the main effect
of gender and the interaction of regions of interest and gender
were not significant (see Figure 1).

The total fixation time was analyzed by repeated-measure
ANOVA with regions of interest (nose, mouth, and eyes) and
gender (male and female) as factors. There was a significant main
effect for the regions of interest, F(2,41) = 4.485, p = 0.019,
η2
= 0.10, Observed Power = 0.71. Bonferroni post hoc

test revealed that the total fixation time at nose region was
significantly longer than mouth and eyes (p < 0.05) (the
difference between the mouth and eyes region is insignificant).
However, both the main effect of gender and the interaction of
regions of interest and gender were not significant (see Figure 2).

The number of fixations was analyzed by repeated-measure
ANOVA with regions of interest (nose, mouth, and eyes) and
gender (male and female) as factors. The main effect of regions
of interest is significant, F(2,41) = 8.876, p = 0.001, η2

= 0.18,
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FIGURE 1 | The time of first fixation on regions of interest by male and female
participants.

FIGURE 2 | The total fixation time on regions of interest by male and female
participants.

Observed Power = 0.96. Bonferroni post hoc test revealed that
the number of fixations at nose region was significantly more
than the eyes and the mouth region (p < 0.05) (no significant
difference between the mouth and eyes area). The main effect
of gender is present, F(1,42) = 4.497, p = 0.040, η2

= 0.10,
Observed Power= 0.54. Bonferroni post hoc test revealed that the
number of fixations of male participants was significantly more
than female participants (p < 0.05). However, the interaction of
regions of interest and gender were not significant (see Figure 3).

FIGURE 3 | The number of fixations on regions of interest by male and female
participants.

The average pupil diameter was analyzed by repeated-measure
ANOVA with regions of interest (nose, mouth, and eyes) and
gender (male and female) as factors. There was a significant
main effect for regions of interest, F(2,41) = 13.838, p < 0.001,
η2
= 0.25, Observed Power = 0.99. Bonferroni post hoc test

revealed that the average pupil diameter at nose region was
significantly bigger than the eyes and the mouth region (p < 0.05)
(no significant difference between the mouth and eyes area).
However, both the main effect of gender and the interaction of
regions of interest and gender were not significant (see Figure 4).

DISCUSSION

Our results suggest that the first and total fixation time for
the nose region is significantly longer than that for the eyes
and mouth region (p < 0.05) and that the number of fixations
on the nose region is significantly greater than the eyes and
mouth (p < 0.05). In addition, there has no significant difference
between the mouth and eyes in terms of the indexes of fixations.
These findings are in line with existing research (Hsiao and
Cottrell, 2008). Hsiao and Cottrell (2008) noted that two fixations
are sufficient when people recognize face; the position of the two
fixations are around the center, and the first fixation located to the
left of the center slightly.

Empirical evidence of this study revealed that the regions of
interest on the nose differed significantly from eyes and mouth for
the average pupil diameter, and there has no significant difference
between the mouth and eyes in the average pupil diameter. Some
past research discovered that pupil diameter increases as a result
of sexual arousal (Bernick et al., 1971; Hamel, 1974) and novelty
(Aboyoun and Dabbs, 1998). A recent study found a positive
correlation between pupil size and aesthetic ratings, which means
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FIGURE 4 | The average pupil diameter on regions of interest for male and
female participants.

that the bigger the pupil size, the higher the aesthetic rank are
(Blackburn and Schirillo, 2012; Pain and Central Nervous System
Week, 2012). These results suggested that the nose is the most
important component for the judgment of facial attractiveness.
In addition, luminance can vary across images and thus causes
considerable variation in pupil size (Loewenfeld and Lowenstein,
1993; Bradley et al., 2008). Therefore, photographs are developed
under standardized lighting conditions to reduce this bias.

However, only significant effect was observed for gender on
the number of fixations, and male participants was significantly
more than female participants (p < 0.05). No significant regions
of interest × gender interaction were identified in any index of
eye movement in the present study. We presumed that males
are pay more attention to females’ facial attractiveness. This view
is consistent with the evolutionary perspectives because only
through this can they make mate choices and produce offspring.
These results are consistent with existing research suggesting
a gender difference in the judgment of facial attractiveness
(Kniffin and Wilson, 2004; Yamamoto et al., 2009). The study
by Yamamoto et al. (2009) found that excessive motivation to
prolong men’s viewing time of normal babies vs. shorten women’s
exposure to abnormal babies. The study of Kniffin and Wilson
(2004) showed that the non-physical factors have more impact
on females than males, and there has large individual differences
in sex. This finding is also consistent with the traditional view
and the evolutionary point of view. The traditional view is that
“opposites attract, and similarities repel,” that is to say, attraction
between opposite sexes is strong, whereas that between the same
sexes is weak.

In addition, our study revealed that participants watch the
eyes and mouth first, followed by the nose, and no significant
difference was observed between the mouth and the eyes;
such finding is in line with existing research (Vinette et al.,
2004; Nguyen et al., 2009). The study by Vinette et al. (2004)

noted that the eyes have spatio-temporal dynamics that help
face recognition in a flash. Nguyen’s study (Nguyen et al.,
2009) added that age and fatigue judgments are related to
preferential attention toward the eye region. Another similar
investigation also found that personal evaluation was moderated
by the direction of gaze shifts (Mason et al., 2005). From the
perspective of face identification, numerous studies generated
different conclusions. Some studies indicated that the eyes are
the most important features for face identification (Schyns et al.,
2002; Hsiao and Cottrell, 2008; Nguyen et al., 2009) on the
contrary, another study suggested that nose is vital for face
identification (Hsiao and Cottrell, 2008). One possible reason for
these differences could be the use of different photo materials,
participants, and tasks.

These findings suggest that the nose might be vital in the
judgment of facial attractiveness. Based on the saliency literature
(Santangelo, 2015), visual saliency have been checked to indicate
that nose regions are not more salient than the other regions of
face from both the high attractive faces and the low attractive
faces (see the figures in the Supplementary Material). Some study
suggested that nose is vital for face identification (Hsiao and
Cottrell, 2008). East Asians recognize faces by focusing on the
region in which integrating information holistically would be
optimal and economical, that is, the center of the face (i.e., nose).
Because retinal cell density differ among areas in eyes and visual
resolution decrease sharply toward the peripheral visual field, the
center of the face may become the most favorable spatial location
to obtain facial feature information. An early empirical work
discovered that direct or excessive eye contact may be considered
rude in East Asian cultures (Argyle and Cook, 1976) and that
this social norm is probably the cause of gaze avoidance among
East Asian observers. To some extent, the holistic perceptual
strategies used by East Asian observers could explain the East
Asian fixation bias toward the nose region (Chua et al., 2005;
Miyamoto et al., 2006). However, the previous studies in the
bubbles process suggested that the most important features in
face identification are the eyes (Schyns et al., 2002; Nguyen
et al., 2009). The standard measure to modeling eye fixation
and visual attention are usually based on a salient map, which
is calculated according to biological motivated features selection
for information maximization. These models predict that the
observer gaze the eyes when they view faces, but this is not
consistent with our results that suggested eye movements in the
facial attractiveness judgment task are different from those in the
scene viewing task or visual search task (Yamada and Cottrell,
1995; Itti et al., 1998).

In sum, the results of this study add a new dimension to the
existing literature on judgment of facial attractiveness. The major
contribution of the present study is the finding that the area of
the nose is vital in the judgment of facial attractiveness. This
finding establish a contribution of partial processing on female
facial attractiveness judgments during eye-tracking. Considering
these novel findings, we believe that future work should also use
eye movement to explore facial attractiveness along with other
factors, such as social status, personality, and facial emotion.
Nevertheless, additional research is necessary to assess the ability
of observers to rate male or female objects.
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