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Do We See Masculine Faces as Competent
and Feminine Faces as Warm? Effects of
Sexual Dimorphism on Facial Perception

Fangfang Wen1, Bin Zuo1, Shuhan Ma1, Yian Xu2, John D. Coley2,
and Yang Wang1

Abstract
Previous research on non-facial features demonstrated that masculinity and femininity correlated highly with perceived com-
petence and warmth, respectively. Several studies focused on dimorphic facial cues and found an association between masculine
faces and competence. However, there’s no study exploring the association between facial dimorphism and social judgment both
using explicit and implicit experimental paradigms, i.e. Triad Classification Task, Implicit Associate Task. This study examined the
association of masculinity/femininity and competence/warmth via explicit and implicit measures in three experiments. The results
showed that participants saw feminine/masculine faces as more consistent with warmth/competence for both male and female
faces. Besides, it was found that the above associations were more obvious in female participants. The current studies extended
research of effects of dimorphic facial cue in social judgment and provided direct evidence linking facial masculinity with perceived
competence, and facial femininity with perceived warmth.
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How do people perceive others? One of the important cues in

people’s daily interaction is face (Marhenke & Imhoff, 2019).

It is proposed that masculine and feminine cues for faces, also

known as sexual dimorphism cues (Enquist et al., 2002; Gang-

estad & Scheyd, 2005), form an important basis for social

judgments. Most previous research on sexual dimorphism has

focused solely on perceived attractiveness. However, conflict-

ing results have been found for male faces. Some studies

showed that women prefer more feminine male faces (Little

& Hancock, 2002; Little et al., 2001; Perrett et al., 1998;

Penton-Voak et al., 2003; Rhodes et al., 2000), while others

showed women’s preference was for more masculine male

faces (DeBruine et al., 2006, 2010; Johnston et al., 2001;

Penton-Voak et al., 2001). The results of these studies were

interpreted mostly from an evolutionary perspective. For exam-

ple, according to the good genes theory of sexual selection,

women would prefer masculine male faces, because masculine

features may indicate healthy genes. At the same time, how-

ever, masculine male faces might imply that they are “bad

fathers” (Boothroyd et al., 2007; Little et al., 2006; Oh et al.,

2019; Oosterhof & Todorov, 2008; Perrett et al., 1998). This

might, in turn, lead women to prefer more feminine male faces.

Aside from evolutionary interpretations, is there any social

cognitive evidence that would allow us to understand these

preferences for masculine/feminine faces? For example, does

masculine–feminine face preference signal a personality pre-

ference for warmth and competence?

The stereotype content model uses warmth and competence

as two dimensions to deconstruct social perception (Durante

et al., 2017; Fiske et al., 2002; Zuo et al., 2015). Masculinity

and femininity also provide important social perception cues
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for others (Zuo & Liu, 2006). Previous research on social beha-

vior and personality traits has showed a highly positive corre-

lation between perceived masculinity and perceived

competence, as well as between perceived femininity and per-

ceived warmth (Abele & Wojciszke, 2014).

There have been several research studies exploring the asso-

ciation between masculinity and competence as well as femi-

ninity and warmth using facial cues (e.g. Oh et al., 2019; Perrett

et al., 1998; Pivonkova et al., 2011; Swaddle & Reirson, 2002;

Walker and Wanke, 2017). For example, increasing the mas-

culinity of a face’s shape led to higher ratings on its perceived

dominance, and lower ratings on the face’s perceived emotion-

ality, warmth, cooperativeness and honesty. However, increas-

ing facial masculinity did not increase perceived assertiveness

or perceived intelligence (Perrett et al., 1998). In addition, both

men and women tended to associate masculine male faces with

higher dominance and more social boldness (Pivonkova et al.,

2011). Similarly, increased facial masculinity was found to be

correlated with perceived dominance and aggression (DeB-

ruine et al., 2006; Swaddle & Reirson, 2002; Wen et al.,

2014). Walker and Wanke (2017) presented masculine and

feminine faces and asked participants to judge those faces

using Bem’s Sex Role Inventory and some other trait words

(e.g. strong-nerved, sociable). They found masculine target

faces were judged as colder and more competent than feminine

ones. Studies mentioned were all theory driven. In a data-

driven study, the researchers investigated what other facial

cues besides attractiveness contribute to perceived competence

in the formation of a first impression. The results showed that

masculinity was associated with the impression of competence

(Oh et al., 2019). Manipulations and main results of the above

research were summarized in Table 1.

According to the stereotype content model, intelligence and

assertiveness can be classified on the competence dimension of

social perception, whereas emotionality, warmth, cooperative-

ness and honesty can be classified on the warmth dimension

(Fiske et al., 2002; Zuo et al., 2015). In addition, the compe-

tence dimension often includes traits of dominance (Abele &

Wojciszke, 2014; Fiske et al., 2002). Given the previous results

using ratings of personality traits, it could be inferred that

feminine faces would be highly correlated with the perception

of warmth, while masculine faces would be highly correlated

with perceived competence. To explore whether perceived

facial masculinity/femininity is directly associated with per-

ceived competence/warmth using various experimental para-

digms, the current study sought to test the potential link

between the perceived sexual dimorphism of faces and the

social perception of warmth and competence. As opposed to

previous studies that primarily used self-reported ratings of

personality traits, we used a combination of explicit and impli-

cit experimental paradigms to test our hypothesis that per-

ceived facial masculinity/femininity would be associated with

perceived competence/warmth respectively.

Following the above logic, we conducted three experiments

to test the relationship between facial masculinity/femininity

and competence/warmth. In experiment 1a, we examined peo-

ple’s explicit perception of warmth and competence in per-

ceived sexual dimorphism faces by using the Triad

Classification Task (Coley, 2012; Coley & Vasilyeva, 2010).

In order to obtain more stable results, in experiment 1b the

manipulation was replicated with more materials and trials.

As for the implicit examination, we adopted the Implicit Asso-

ciation Test (Greenwald et al., 1998; IAT) in Experiment 2.

Experiment 1a

In Experiment 1a, we used the Triad Classification Task to

examine how people categorize masculine/feminine faces, with

targets exhibiting high warmth or competence cues. The Triad

Classification Task has been widely used in cognitive and

social psychology as an important measure of categorization

(Coley, 2012; Coley & Vasilyeva, 2010). Participants are pre-

sented with three stimuli, one of which is the target stimulus,

with the other two being test stimuli. They are asked to choose

one test stimulus to place into the same category as the target.

The participants’ response implies their reasoning that the cho-

sen test stimulus shares more similarities with the target (Die-

sendruck et al., 2013). In Experiment 1a, we adapted the Task

to ask participants to choose from two slightly different faces of

the same archetype (one masculinized, the other feminized)

shown with a target that exhibits high warmth or competence

cues. We hypothesized that participants would classify the

masculine face with the competence target and give higher

ratings on competence-related traits. Similarly, we hypothe-

sized that participants would classify the feminine face with

Table 1. Summary of Research Concerning Dimorphic Facial Cues and Social Judgment.

Authors and Date Manipulations on Face Stimuli Results

Perrett et al. (1998) Increasing the masculinity of a face’s shape Increasing masculinity led to higher ratings on dominance and lower
ratings on emotionality, warmth, cooperativeness, and honesty.

Pivonkova et al.
(2011)

No manipulations, direct rating Masculine male faces associated with higher dominance and more social
boldness.

Wen et al. (2014) Increasing facial masculinity Increasing masculinity led to higher ratings of dominance and aggression.
Walker and Wanke

(2017)
Presenting masculine and feminine target

faces
Masculine faces were perceived as colder and more competent than

feminine faces.
Oh et al. (2019) Applying data-driven computational models

on target faces
Masculinity was associated with the impression of competence.
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the high warmth target and give higher ratings on warmth-

related traits.

Method

Participants

We recruited 78 participants (26 men and 52 women). The

mean age of the participants was 21.23 years (SD ¼ 3.62),

ranging from 18 to 40 years. We exceeded the number of

participants needed as estimated by G*Power with effect size

as 0.25, b as 0.2, and power as 0.8 (i.e. N¼ 66). All participants

were right-handed and psychologically healthy based on self-

report, with normal or corrected-to-normal vision and normal

color vision.

Ethical Considerations

This study was carried out in accordance with the recommen-

dations of the American Psychological Association ethical

guidelines. The protocol was approved by the Ethics Commit-

tee of the Center for Studies of Social Psychology at Central

China Normal University (CSSP-2017012). Before conducting

the experimental procedure, all participants were given an

informed consent form in accordance with the Declaration of

Helsinki. The informed consent form included a brief descrip-

tion about the study, as well as the confidentiality of their data

in terms of remaining anonymous in any publication related to

this study. It also informed them about their right to withdraw

from the study at any time, and included contact information of

the researchers so that participants could inquire about any

further details of the study. Participants indicated their consent

by providing their signature.

Materials and Design

All participants completed a 2 (evaluation dimension: compe-

tence, warmth) � 2 (target’s sex: male, female) � 2 (partici-

pants’ sex: male, female) mixed design experiment. The

dependent variables were the degree to which the targets’ faces

match trait words or target images.

Traits rating. Participants made scaled forced-choice judgments

for a series of characteristics (warm, friendly, capable and

intelligent). Specifically, warmth-related characteristics

included warmth and friendliness, and competence-related

characteristics included capability and intelligence (Abele &

Wojciszke, 2014; Fiske et al., 2002). The response scale ranged

from 1 (e.g. “A is much more capable.”) to 8 (e.g. “B is much

more capable.”). Thus, each participant saw four pairs of faces

in total (including two male and two female trials). In each trial,

participants saw one pair of faces and made one classification

judgment (matched to the warmth or competence target) fol-

lowed by four judgments regarding characteristics.

Facial stimuli. After the above characteristic judgments, partici-

pants were shown four pairs of faces. Each pair consisted of a

feminized and masculinized version of a single composite male

or female face (see Wen & Zuo, 2011, 2012). We created the

facial archetypes of the male and female faces using computer

graphic compositing techniques. First, based on previous

research, we selected 32 images (for each gender) of faces with

no eyeglasses, mustaches or jewelry from a large database of

facial photographs of male and female graduates posed against

the same background, with uniform luminance and neutral

facial expressions (Wen et al., 2014). Next, we used Fanta-

Morph 4.0 software to generate two average, or archetypal,

images of both genders. After the archetype images were cre-

ated, we then generated the masculinized and feminized facial

stimuli using sexual dimorphism techniques developed by Per-

rett et al. (1998), by either exaggerating or diminishing the

sexual feature differences on two photo files of the same arche-

type, for both genders (DeBruine et al., 2010; Rennels et al.,

2008; Rhodes et al., 2000). The operation was performed on

DeBruine et al.’s website1 (for more details of the operation,

see Wen et al., 2014). Examples of the faces are shown in

Figure 1.

The Triad classification task. For this task, participants were

asked to use a scale from 1 to 7 to indicate which face was

more consistent with a target illustration indicating either

warmth (a person with no obvious gender comforting a child,

see Figure 2) or competence (a person with no obvious gender

obtaining a scholarly degree). The target images were adapted

from Kervyn et al. (2011). Participants made one judgment per

pair, including a warmth judgment or a competence judgment

for the male and female faces. Pairings of faces with judgments

were counterbalanced.

Figure 1. The masculinized and feminized version of the composite
male and female faces.
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We conducted one-sample t-tests to examine whether our

manipulations on the two target images were effective. By

comparing the means of perceived competence and warmth

on the two target images using the middle number of a 7-

point scale (i.e. 3.5), the results showed that (a) the picture of

the target gaining a scholarly degree (M ¼ 5.38, SD ¼ 1.13)

was rated significantly higher in perceived competence, t (77)

¼ 14.72, p < .001, Cohen’s d¼ 1.77 and (b) the target comfort-

ing a child (M ¼ 5.50, SD ¼ 1.27) was rated significantly

higher in perceived warmth, t (77) ¼ 13.95, p < .001, Cohen’s

d¼ 1.44. Therefore, the manipulation on the two target images

were effective.

Procedure

The tasks were presented on a computer and administered indi-

vidually in a quiet laboratory room. Participants were asked to

provide two sets of ratings for the paired faces (see Figure 1).

First, participants made scaled forced-choice judgments for a

series of characteristics (warm, friendly, capable and intelligent),

which were relevant to the warmth and competence dimensions.

Then in the classification task, participants were presented with

paired faces and used a scale to indicate which one was more

consistent with a target illustration, indicating either warmth or

competence (see Figure 2). The instructions were as follows:

“Please indicate which face you think is more consistent with

target C (and how much more consistent you think it is) by

choosing the number of one of the phrases above the faces.”

Results

The mean ratings on the two warmth-related traits (warm,

friendly) are presented in Table 2. The ratings were highly

reliable for both male and female faces (Cronbach’s amale ¼
0.82; Cronbach’s afemale ¼ 0.76). We computed a composite

warmth score by averaging the two items. The mean ratings for

the two competence-related traits (capable, intelligent) are also

presented in Table 2. Given the high inter-item reliability for

both male and female faces (Cronbach’s amale ¼ 0.83; Cron-

bach’s afemale ¼ 0.87), we again computed a composite com-

petence score by averaging the two ratings.

Before further analysis, the rating data was coded in a way

that smaller numbers represented participants’ greater degree

of agreement on masculine faces, while larger numbers rep-

resented their greater degree of agreement on feminine faces.

Next, a repeated measures ANOVA was conducted on the

data. The main effect of the evaluation dimension was signif-

icant, F (1, 77) ¼ 21.26, p < .001, Zp2 ¼ 0.22. Participants

rated competence trait words (M¼ 4.13, SD¼ 1.51) as match-

ing masculine faces better, while warm trait words (M ¼ 5.51,

SD ¼ 1.26) were rated as matching feminine faces better. The

main effect of targets’ sex was not significant, p¼ .093. There

was also no significant main effect of participants’ sex,

p ¼ .479. As for interactions, a significant interaction effect

was found between the evaluation dimension and partici-

pants’ sex, F (1, 76) ¼ 10.42, p ¼ .002, Zp2 ¼ 0.12. Results

of simple effect analysis showed that: (1) Female participants

were more likely to match competence words (M ¼ 3.81,

Figure 2. Sample items from the classification task.
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SD ¼ 1.38) with masculine faces and warmth words (M ¼ 5.72,

SD ¼ 1.14) with feminine faces, p < .001, while there was no

such significant association in male participants, p ¼ .461; (2)

With regard to trait words indicating competence, female parti-

cipants (M ¼ 3.81, SD ¼ 1.38) were more likely than male

participants (M ¼ 4.75, SD ¼ 1.59) to match the words with

masculine faces, p ¼ .009, whereas the condition was differ-

ent for the words indicating warmth. More specifically,

female participants (M ¼ 5.72, SD ¼ 1.14) were marginally

significantly more likely than male participants (M ¼ 5.09,

SD ¼ 1.40) to match trait words showing warmth with fem-

inine faces, p ¼ .052 (as shown in Figure 3). An interaction

effect between targets’ sex and participants’ sex was also

found to be significant, F (1, 76) ¼ 4.60, p ¼ .035, Zp2 ¼
0.06. Results of simple effect analysis showed that: (1)

Female participants matched female targets more with femi-

nine faces (M ¼ 5.14, SD ¼ 1.35) and male targets more with

masculine faces (M ¼ 4.39, SD ¼ 0.87), p ¼ .001, while there

was no such difference between male participants, p ¼ .813;

(2) When evaluating male targets, female participants margin-

ally significantly matched them more with masculine faces

(M ¼ 4.39, SD ¼ 0.87) than male participants (M ¼ 4.96,

SD ¼ 1.26), p¼ .021. However, with regard to female targets,

no significant difference was found, p ¼ .424 (as shown in

Figure 4). Lastly, no significant interactions between the

evaluation dimension and targets’ sex, p ¼ .057, or the above

three variables (i.e. evaluation dimension, targets’ sex, and

participants’ sex) were found, p ¼ .716.

Another repeated measures ANOVA was conducted to

explore how participants matched targets’ faces with two target

images. The results showed the main effect of the evaluation

dimension was significant, F (1, 77) ¼ 15.24, p < .001, Zp2 ¼
0.17. Participants rated the target gaining a scholarly degree (M

¼ 4.50, SD ¼ 1.70) as matching masculine faces better, while

the target comforting a child (M ¼ 5.74, SD ¼ 1.21) was rated

as matching feminine faces better. The main effect of targets’

sex was not significant, p ¼ .186. Additionally, there was no

significant main effect of participants’ sex, p ¼ .138. Results

for the interactions were quite similar to the results when rating

trait words. We found a significant interaction effect between

the evaluation dimension and participants’ sex, F (1, 76) ¼
4.07, p ¼ .047, Zp2 ¼ 0.05. Results of simple effect analysis

found that: (1) Female participants were more likely to match

the image of gaining a scholarly degree with masculine faces

(M ¼ 4.19, SD ¼ 1.64) and the image of comforting a child

with feminine faces (M¼ 5.84, SD¼ 1.17), p < .001. There was

no such a significant association in male participants, p ¼ .203;

(2) With regard to competence, female participants (M ¼ 4.19,

SD ¼ 1.64) were more likely than male participants (M ¼ 5.08,

SD ¼ 1.70) to match the image of gaining a scholarly degree

with masculine faces, p ¼ .035, while there was no gender

difference with regard to warmth, p ¼ .344 (as shown in

Figure 5). The interaction effect between targets’ sex and parti-

cipants’ sex was also found to be significant, F (1, 76) ¼ 5.78,

p ¼ .019, Zp2 ¼ 0.07. After employing simple effect analysis

we found that: (1) Similar to the results using trait words,

female participants matched male targets (M ¼ 4.50, SD ¼
1.21) more with masculine faces and female targets (M ¼ 5.38,

SD¼ 1.46) more with feminine faces, p¼ .001, but there was no

such association in male participants, p¼ .566; (2) When eval-

uating male targets, female participants matched them more

with with masculine faces (M ¼ 4.50, SD ¼ 1.21) than male

participants (M ¼ 5.44, SD ¼ 1.44), p ¼ .003. There was no

dignificant difference between female and male targets when

Table 2. Mean Ratings on Warmth and Competence Related Traits
for Male and Female Paired Faces.

Male Face Pairs Female Face Pairs

Warmth Traits
Warm 5.55 5.60
Friendly 5.36 5.53
Competence Traits
Capable 3.55 4.38
Intelligent 3.86 4.71

Figure 3. Interaction between evaluation dimension and participants’
sex for trait words 8*rating in experiment 1a. Note: ***p < .001, **p <
.01, *p < .05.

Figure 4. Interaction between targets’ sex and participants’ sex for
trait words rating in experiment 1a. Note: ***p < .001, **p < .01, *p <
.05.
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evaluating female targets, p ¼ .629 (as shown in Figure 6).

Lastly, no significant interactions between the evaluation

dimension and targets’ sex, p ¼ .394, or the above three vari-

ables (i.e. evaluation dimension, targets’ sex, and participants’

sex) were found, p ¼ .819.

Experiment 1b

Because there were only two pairs of targets’ pictures used in

Experiment 1a, the number of trials a participant completed

may have been too few. Therefore, Experiment 1b was con-

ducted to replicate the results gained in the first part of the

experiment but with more stimuli and trials.

Method

Participants

The total number of participants we recruited was 96 (38 men

and 58 women). The mean age of the participants was 18.47

years (SD ¼ 1.51), ranging from 17 to 28 years. The sample

size was somewhat larger than the estimation result given by

G*Power with effect size as 0.25, b as 0.2, and power as 0.8

(i.e. N ¼ 66).

Materials and Design

In general, the design of experiment 1b was the same as experi-

ment 1a except that the dependent variables were only the

degree to which the targets’ faces match target images. There

were a total of six pairs of faces presented to the participants:

three pairs were male faces and three pairs were female faces.

All other manipulations were the same as in experiment 1a.

Procedure

Participants completed an online questionnaire after reading

information about the study and indicating their understanding

and consent to participate by clicking “agree.” Similar to

experiment 1a, participants were asked to rate which face of

every pair was more consistent with a target illustration of

either warmth or competence. There were 12 trials of paired

faces (six male and six female trials) that were presented to the

participant.

Results

First, the rating data was coded in the same way as in experi-

ment 1a such that smaller numbers indicated a greater degree of

agreement on masculine faces, while larger numbers indicated

a greater degree of agreement on feminine faces. Next, we

averaged the participants’ scores for male targets and female

targets and a repeated measures ANOVA was conducted. The

results showed that the main effect of the evaluation dimension

was significant, F (1, 95) ¼ 35.11, p < .001, Zp2 ¼ 0.27.

Participants provided higher ratings for the target gaining a

scholarly degree (M¼ 4.69, SD¼ 1.26) as matching masculine

faces, while the target comforting a child (M ¼ 5.70, SD ¼
1.05) received higher ratings as matching feminine faces. The

main effect of targets’ sex was also significant, F (1, 95) ¼
23.42, p < .001, Zp2 ¼ 0.19. Participants rated male targets

(M¼ 4.86, SD¼ 1.03) as matching masculine faces better than

female targets (M¼ 5.53, SD¼ 1.09). There was no significant

main effect of participants’ sex, p ¼ .787. Interactions between

evaluation dimension and participants’ sex (p ¼ .770), targets’

sex and participants’ sex (p ¼ .832), evaluation dimension and

targets’ sex (p ¼ .073), and interaction between these three

variables (p ¼ .502) were not significant.

Discussion

The results of Experiment 1 provided support for our hypoth-

eses that participants would classify the masculine face with

the competence target and give higher ratings on competence-

related traits, and that participants would classify the feminine

face with the high warmth target and give higher ratings on

warmth-related traits. The results showed that participants per-

ceived feminine faces as more consistent with warmth, and

Figure 6. Interaction between targets’ sex and participants’ sex for
Triad Classification Task in experiment 1a. Note: ***p < .001, **p <
.01, *p < .05.

Figure 5. Interaction between evaluation dimension and participants’
sex for Triad Classification Task in experiment 1a. Note: ***p < .001,
**p < .01, *p < .05.
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masculine faces as more consistent with competence. Simi-

larly, they provided higher ratings for the target gaining a

scholarly degree as matching masculine faces, and provided

higher ratings for the target comforting a child as matching

feminine faces.

Additionally, there were differences according to gender.

Female participants were more likely than male participants

to match masculine faces with trait words indicating high com-

petence, match trait words showing warmth with feminine

faces, match male targets with masculine faces, and match

female targets with feminine faces. These gender differences

could be understood as women outperform men in face percep-

tion (Lewin & Herlitz, 2002; McClure, 2000; Rehnman, &

Herlitz, 2007). Mcbain et al. (2009) compared female and male

participants’ performance in a face detection and facial identity

discrimination task and concluded that “females excel at basic

perception.” Female participants’ stronger associations

between masculine/feminine faces and corresponding cues in

both experiments 1a and 1b are consistent with previous

research.

Taking into account the possible limitation of explicit eva-

luation in Experiment 1, we used the implicit method to test the

potential associations in Experiment 2.

Experiment 2

In experiments 1a and 1b, we asked participants to rate warmth

and competence explicitly on the targets. In Experiment 2, we

used the IAT (Greenwald et al., 1998) to test the implicit links

between the sexual dimorphism of faces and social perception

of warmth and competence directly. The basic assumption of

the IAT is that people react faster to two concepts that are more

closely associated in memory (Greenwald et al., 1998). The

IAT has been widely used in studies on implicit attitudes and

social cognition (e.g. Gonzalez et al., 2017; Johnson et al.,

2017).

In Experiment 2, we presented participants with masculine

and feminine faces (of both male and female targets) that were

randomly paired with words conveying warmth or competence,

and observed whether participants would react faster to

masculine faces paired with competence-related traits, and

feminine faces with warmth-related traits.

Method

Participants

A total of 64 students (28 men and 36 women) from a univer-

sity in Central China participated in Experiment 2 for credits in

their psychology course. The mean age of the participants was

20.46 years (SD ¼ 1.10), ranging from 18 to 27 years. All

participants were right-handed and psychologically healthy

based on self-report, with normal or corrected-to-normal vision

and normal color vision.

Ethical Considerations

The protocol that was approved for the study included experi-

ment 2, and the informed consent procedure was identical to

experiment 1a.

Materials

We selected three pairs of masculinized and feminized faces of

male targets, and three pairs of female targets from the same

stimuli pool of Experiment 1, to be used as concept stimuli in

the IAT (see Figure 7). Additionally, based on previous

research regarding the stereotype content model and the “Big

Two” model (Abele & Wojciszke, 2014; Fiske et al., 2007), we

selected eight positive attribute words indicating high warmth

(friendly, kind, trustworthy, warm, sincere, easy-going, gregar-

ious and harmonious) and eight positive attribute words indi-

cating high competence (competent, confident, capable,

efficient, intelligent, talented, smart and capable).

Procedure

Participants completed the experiment on computers in a quiet

laboratory. The experiment took about 5 minutes. The classic

seven-step IAT paradigm (Greenwald et al., 1998; Zuo & Liu,

2006) was used and was programmed with Inquisit 5.0.

Figure 7. The Sample concept stimuli of implicit association test.

Wen et al. 7



Participants were instructed to press the “E” key for choos-

ing left, and “I” key for choosing right. Consistent with the

classic seven-step IAT paradigm (Greenwald et al., 1998; Zuo

& Liu, 2006), in step 1, feminine and masculine faces were

represented and participants were asked to press the left key

when they saw a masculine face and the right key when they

saw a feminine face as quickly as possible. In step 2, they

responded to attribute words. Specifically, when they saw pos-

itive words indicating high competence (e.g. competent) they

pressed the left key, and when they saw positive words indi-

cating warmth (e.g. friendly) they pressed the right key. In

order to ensure the stability of participants’ reaction, there were

practice trials before the implicit association of concept stimuli

and attribute words. In steps 3 and 4, the instructions were

exactly the same: press the left key when masculine faces and

competence words are shown, press the right key when femi-

nine faces and warmth words are shown, and press the space

key when other combinations are presented. Step 3 was for

practice and participants could repeat it as many times as they

wanted to before going to step 4. Next, participants made the

reversed associations. In step 5, the instruction was changed to

press the left key for warmth words and the right key for com-

petence words. Again, the instructions of steps 7 and 7 were

same. In step 6, participants were instructed to press the left key

when they saw masculine faces and warmth, press the right key

when they saw feminine faces and competence, and press the

space key when other combinations were presented. Step 6 was

for practice and participants could repeat it as many times as

they wanted to before going to step 7. Step 7 was the equivalent

of step 4, which was the actual test after practicing. All the

above steps were shown in Table 3. Data analysis involved

testing the difference between the results of step 4 and step 7.

Results

Based on Greenwald et al. (1998), we deleted data with

response times that were more than 3,000 milliseconds or less

than 300 milliseconds, as well as those with an error rate higher

than 20%. In total, seven participants were excluded (two men,

five women), which resulted in 57 participants with useable

data. We calculated the D score as the indicator of implicit bias

(Karpinski & Steinman, 2006; Wen & Zuo, 2007), then con-

ducted a one-sample t-test to compare the D score (M ¼ 0.15,

SD ¼ 0.45) with the value of 0. Results showed a significant

difference, t (60) ¼ 2.51, p ¼ .015, Cohen’s d ¼ 0.33, indicat-

ing an implicit association between masculine faces with high

competence, and feminine faces with high warmth.

Discussion

Experiment 2 found that participants responded faster in the

congruent condition (feminine faces with words conveying

warmth, and masculine faces with words conveying compe-

tence) compared to the incongruent condition (feminine faces

with words conveying competence, and masculine faces with

words conveying warmth). This result provided direct implicit

evidence for our hypothesis that perceived facial masculinity

would be associated with competence, and perceived facial

femininity would be associated with warmth.

General Discussion

Given that faces have an important influence in our daily inter-

actions with others, the present study focused on masculine and

feminine cues for faces, also known as sexual dimorphism

cues, as an important basis for social judgments regarding a

person’s warmth or competence. Different from most previous

studies on social behavior and personality traits (Abele & Woj-

ciszke, 2014), Experiment 1 adapted the classic Triad Classi-

fication Task to examine the social categorization process as a

fundamental aspect of social cognition (Allport,1954). Consis-

tent with previous findings on masculinity/femininity and per-

sonality traits, the results from Experiment 1 showed that the

participants tended to classify masculine faces with the com-

petence target and feminine faces with the warmth target.

These results confirmed that the association between sexual

dimorphism and social perception exists similarly when pro-

cessing facial, behavioral and personality cues.

Based on the results of Experiments 1a and 1b, Experiment

2 expanded the investigation on the hypothesized link by inves-

tigating the associations at an implicit level, using the IAT.

Results showed faster responses to stimuli pairs that were

Table 3. The procedure of implicit association test.

Test
Sequence 1 2 3 4 5 6 7

Task concept
target

attribute
target

compatible
condition

compatible
condition

counter
attribute

incompatible
condition

incompatible
condition

Target & M & C & M & M C & & M & M
F & W & & C & C & W C & C &

F & F & F & F &

W & W & & W & W

Note: M¼Masculine faces, F¼ Feminine faces, W¼Warmth words, C¼Competence words; & M¼ Press left keyboard (E) when masculine face was presented,
F &¼Press right keyboard (I) when feminine face was presented; & C¼ Press left keyboard (E) when competent word was presented, W &¼Press right keyboard
(I) when warm word was presented; C &¼Press right keyboard (I) when competent word was presented, & W ¼ Press left keyboard (E) when warm word was
presented.
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consistent with the hypothesized association compared to

responses in which the pairs were inconsistent; that is, mascu-

line faces with high-competence words, and feminine faces

with high-warmth words had faster response rates. Thus, the

results of Experiment 2 demonstrated the automaticity of the

association (Cai, 2003; Farnham et al., 1999).

The current research has important theoretical implications.

First, most of the research on the association between sexual

dimorphism and social judgment has primarily focused on

non-facial cues, often using explicit ratings of behavioral and

personality traits (DeBruine et al., 2010). Considering the

importance of face in social cognition and dimorphic cues as

one of the important facial cues (Wen, 2016; Zhang & Zuo,

2012), this study explored the association between sexual

dimorphism and social judgment in terms of face. Several other

studies that have focused on facial cues employed Bem’s Sex

Role Inventory and some other trait words (e.g. Marhenke &

Imhoff, 2019; Walker & Wanke, 2017). These previous papers

did not mention the theory of stereotype content model, and did

not exclusively look into both competence and warmth.The

current study extended this line of research by exploring social

judgment of dimorphic faces in the area of the stereotype con-

tent model (Fiske et al., 2002).

In addition, by using well-designed target pictures to repre-

sent competence and warmth and Triad Classification Task in

Experiment 1, the associations between masculine faces and

competence as well as feminine faces and warmth were found

through non-verbal measures of the constructs. By this way,

this paper put forward with a new method to explore the asso-

ciation between facial dimorphism and perceived social judg-

ment (i.e. competence and warmth) which was different from

traditional paradigms such as trait rating in previous research.

Besides, by using the IAT, an implicit association measure, the

results of Experiment 2 showed an implicit link between the

perception of facial masculinity/femininity and the perception

of competence/warmth. Compared to self-report frequently

used in this area, which measures participants’ explicit attitude,

IAT used in this paper may be able to exclude confounding

factors such as social desirability. In such way, results of

Experiment 2 could provide more precise facts of people’s

perception of facial masculine/feminine faces.

The results of the current research provide new empirical

evidence, beyond the traditional evolutionary framework, to

interpret previous findings of masculinized and femininized

facial preferences. Specifically, the results provide support for

an alternative social cognition explanation for the mixed results

regarding women’s preference for masculinized or femininized

male faces. Some studies showed that female participants per-

ceive masculine male faces as more attractive (DeBruine et al.,

2006; DeBruine et al., 2010). However, other studies found that

feminine male faces were more attractive (Perrett et al., 1998;

Penton-Voak et al., 2003). Such mixed results could be

explained by women’s different preference for certain traits

in various conditions, and the association between masculine/

feminine faces and those traits. For example, women were

found to prefer masculine male faces when in short-term

relationship (Little et al., 2002), and faced of threat of infec-

tious diseases (DeBruine et al., 2010; Lee & Zietsch, 2011;

Little et al., 2011). Masculine male faces indicated individual

owning higher level of competence such as power and dom-

inance, which could help women in the above conditions get

more resources so that they and their offspring may have higher

survival possibility (Xu et al., 2016). This explanation is con-

sistent with the traditional evolutionary view that masculinity

refers to greater genetic health (DeBruine, Jones, Crawford,

Welling, & Little, 2010; Little et al., 2002). Further, how to

explain women’s preference for masculine male faces from the

perspective of evolution and social cognition is worth further

exploration.

The results also showed that female participants had better

performance in face perception, which was consistent previous

research (e.g. Mcbain et al., 2009). On one hand, women were

found to have more stable own-sex bias than men which made

them especially good at perceiving female faces (Lewin &

Herlitz, 2002). On the other hand, work of “people-dimension”

could lead to women’s higher level of interest ((Lippa, 1998).

As a result, in the current study, female participants were found

to be more “sensitive”, that is to say, they rate masculine/fem-

inine faces as matching competence/warmth in a higher degree.

Collectively, the current investigation adds to the line of

research on sexual dimorphism by directly testing the associa-

tion between masculinity/femininity and perceived compe-

tence/warmth applying a combination of explicit

(employment of non-verbal stimuli, Triad Classification Task)

and implicit experimental paradigms (Implicit Association

Task). We found that feminine/masculine faces were associ-

ated with warmth/competence for both male and female faces.

Besides, the above associations were more obvious in female

participants. Our findings add to the mounting literature on the

“Big Two” model of social cognition and research on facial

perception.
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Persuasive message scrutiny as a function of implicit-explicit dis-

crepancies in racial attitudes. Journal of Experimental Social Psy-

chology, 70, 222–234.

Johnston, V. S., Hagel, R., Franklin, M., Fink, B., & Grammer, K.

(2001). Male facial attractiveness: Evidence for hormone-mediated

adaptive design. Evolution & Human Behavior, 22, 251–267.

Karpinski, A., & Steinman, R. B. (2006). The single category implicit

association test as a measure of implicit social cognition. Journal

of Personality and Social Psychology, 91(1), 774–788.

Kervyn, N., Yzerbyt, V. Y., & Judd, C. M. (2011). When compensa-

tion guides inferences: Indirect and implicit measures of the com-

pensation effect. European Journal of Social Psychology, 41(2),

144–150.

Lee, A. J., & Zietsch, B. P. (2011). Experimental evidence that

women’s mate preferences are directly influenced by cues of

pathogen prevalence and resource scarcity. Biology Letters, 7(6),

892–895.

Lewin, C., & Herlitz, A. (2002). Sex difference in face recognition—

Women’s face make the difference. Brain and Cognition, 50(1),

121–128.

Lippa, R. (1998). Gender-related individual differences and the struc-

ture of vocational interests: The importance of the people-things

dimension. Journal of Personality and Social Psychology, 74(4),

996–1009.

Little, A. C., Burt, D. M., Penton-Voak, I. S., & Perrett, D. I. (2001).

Self-perceived attractiveness influences human female preferences

for sexual dimorphism and symmetry in male faces. Proceedings

of the Royal Society of London Series B, 268, 39–44.

Little, A. C., Burt, D. M., & Perrett, D. I. (2006). What is good is

beautiful: Face preference reflects desired personality. Personality

and Individual Differences, 41(6), 1107–1118. https://doi.org/10.

1016/j.paid.2006.04.015

Little, A. C., DeBruine, L. M., & Jones, B. C. (2011). Exposure to

visual cues of pathogen contagion changes preferences for

10 Evolutionary Psychology

http://www.faceresearch.org
http://www.faceresearch.org
https://doi.org/10.1016/j.paid.2006.04.015
https://doi.org/10.1016/j.paid.2006.04.015


masculinity and symmetry in opposite-sex faces. Proceedings of

the Royal Society B: Biological Sciences, 278(1714), 2032–2039.

Little, A. C., & Hancock, P. J. B. (2002). The role of masculinity and

distinctiveness in judgments of human male facial attractiveness.

British Journal of Psychology, 93, 451–464.

Little, A. C., Jones, B. C., Penton-Voak, I. S., Burt, D. M., & Perrett,

D. I. (2002). Partnership status and the temporal context of rela-

tionships influence human female preferences for sexual dimorph-

ism in male face shape. Proceedings of the Royal Society B:

Biological Sciences, 269(1496), 1095–1100.

Marhenke, T., & Imhoff, R. (2019). Does Bem’s psychological andro-

gyny map on gender or sex differences in faces? Psychology, Soci-

ety, & Education, 11(1), 99–112.

Mcbin, R., Norton, D., & Chen, Y. (2009). Females excel at basic face

perception. Acta Psychologica, 130(2), 168–173.

McClure, E. B. (2000). A meta-analytic review of sex differences in

facial expression processing and their development in infants, chil-

dren, and adolescents. Psychological Bulletin, 126(3), 424–453.

Oh, D. W., Buck, E. A., & Todorov, A. (2019). Revealing hidden

gender biases in competence impressions from faces. Psychologi-

cal Science, 30(1), 65–79.

Oh, D., Grant-Villegas, N., & Todorov, A. (2019). The eye wants what

the heart wants: Females’ preference in male faces are related to

partner personality preference. Journal of Experimental Psychol-

ogy: Human Perception and Performance. https://doi.org/10.1037/

xhp0000858

Oosterhof, N. N., & Todorov, A. (2008). The functional basis of face

evaluation. Proceedings of the National Academy of Sciences of

the USA, 105, 11087–11092.

Penton-Voak, I. S., Little, A. C., Jones, B. C., Burt, D. M., Tiddeman,

B. P., & Perrett, D. I. (2003). Female condition influences prefer-

ences for sexual dimorphism in faces of male humans (Homo

sapiens). Journal of Comparative Psychology, 117, 264–271.

Penton-Voak, I., Jones, B., Little, A., Baker, S., Tiddeman, B., Burt,

D., & Perrett, D. (2001). Symmetry, sexual dimorphism in facial

proportions and male facial attractiveness. Proceedings of the

Royal Society of London. Series B: Biological Sciences,

268(1476), 1617–1623.

Perrett, D. I., Lee, K. J., Penton-Voak, I., Rowland, D., Yoshikawa, S.,

Burt, D. M., Henzi, S. P., Castles, D. L., & Akamatsu, S. (1998).

Effects of sexual dimorphism on facial attractiveness. Nature, 394,

884–887.

Pivonkova, V., Rubesova, A., Lindova, J., & Havlicek, J. (2011).

Sexual dimorphism and personality attributions of male faces.

Archives of Sexual Behavior, 40(6), 1137–1143.

Rehnman, J., & Herlitz, A. (2007). Women remember more faces than

men do. Acta Psychologica, 124(3), 344–355.

Rennels, J. L., Bronstad, P. M., & Langlois, J. H. (2008). Are attractive

men’s faces masculine or feminine? The importance of type of

facial stimuli. Journal of Experimental Psychology: Human Per-

ception and Performance, 34, 884–893.

Rhodes, G., Hickford, C., & Jeffery, L. (2000). Sex-typicality and

attractiveness: Are super-male and super-female faces super-

attractive. British Journal of Psychology, 91, 125–140.

Swaddle, J., & Reierson, G. (2002). Testosterone increases

perceived dominance but not attractiveness. Proceedings of the

Royal Society of London Series B-Biological Sciences, 269,

2285–2289.

Walker, M., & Wanke, M. (2017). Caring or daring? Exploring the

impact of facial masculinity/femininity and gender category infor-

mation on first impressions. PLoS ONE, 12(10), e0181306.

Wen, F. (2016). Masculine and feminine: Research on facial attrac-

tiveness. Huazhong Normal University Press.

Wen, F., & Zuo, B. (2007). The measurement of implicit social cogni-

tion to assess the single attitude object. Advances in Psychological

Science, 15(5), 828–833.

Wen, F., & Zuo, B. (2011). Influence of gaze direction and sexual

dimorphism cues on facial attractiveness. Chinese Journal of Clin-

ical Psychology, 19(4), 441–444.

Wen, F., & Zuo, B. (2012). The effects of transformed gender facial

features on face preference of college students: Based on the test of

computer graphics and eye movement tracks. Acta Psychological

Sinica, 44(1), 14–29.

Wen, F., Zuo, B., Wu, Y., Sun, S., & Liu, K. (2014). Red is romantic,

but only for feminine females: Sexual dimorphism moderates red

effect on sexual attraction. Evolutionary Psychology, 12(4),

719–735.

Xu, H. W., Niu, D., & Li, Q. (2016). Facial attractiveness and mate

value: An evolutionary psychology perspective. Advances in Psy-

chological Science, 24(7), 1130–1138.

Zhang, X., & Zuo, B. (2012). Two-stage model of stereotype activa-

tion based on face perception. Acta Psychological Sinica, 44(9),

1189–1201.

Zuo, B., Dai, T. T., Wen, F. F., & Suo, Y. X. (2015). The Big two

model in social cognition. Journal of Psychological Science, 38(4),

1019–1023.

Zuo, B., & Liu, X. (2006). The research of implicit gender stereotype

based on IAT and SEB. Psychological Development and Educa-

tion, 22(4), 57–63.

Wen et al. 11

https://doi.org/10.1037/xhp0000858
https://doi.org/10.1037/xhp0000858


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


