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Abstract:

Although facial symmetry correlates with facial rattiveness human faces are often far from
symmetrical with one side frequently being lardert the other (Kowner, 1998). Smith (2000) reported
that male and female faces were asymmetrical ilsippdirections, with males having a larger anea o
the left side compared to the right side, and fesihlaving a larger right side compared to thesleift.
The present study attempted to replicate and exteisdinding. Two databases of facial images from
Stirling and St Andrews Universities, consistingl80 and 122 faces respectively, and a third sé2of
faces collected at Abertay University, were usedx@amine Smith’s findings. Smith’s unique method of
calculating the size of each hemiface was appliedach set. For the Stirling and St Andrew’s sets a
computer program did this automatically and for #imertay set it was done manually. No significant
overall effect of gender on facial area asymmetgsviound. However, the St. Andrews sample
demonstrated a similar effect to Smith, with fersahaving a significantly larger mean area of right
hemiface and males having a larger left hemifaceaddition, for the Abertay faces handedness had a
significant effect on facial asymmetry with righarders having a larger left side of the face. These
findings give limited support for Smith’s resultstbdo also suggest that finding such an asymmetry

may depend upon some as yet unidentified facttnsrent in some methods of image collection.



Introduction

Facial symmetry is an important aspect of facialaativeness with more symmetrical faces being
judged as more attractive (Grammer, & Thornhill949Perrett et al., 1999). However, Smith (2000)
published a study showing somewhat surprisinglyat tmales and females have significantly
asymmetrical faces. Smith (2000) also found thatdirection of these asymmetries differed between
males and females. He measured a frontal photbgraeach participant and measured each side of the
face (hemiface) in square centimetres. It was fabati females were right faced (larger right hengja
whereas males had a larger left hemiface, with &83¥%nales showing left-facedness and 73% of

females showing right-facedness.

Smith interpreted this finding as being caused H®y Ibrain’s hemispheres having different levels of
involvement, in males and females, in certain typethinking. For example, studies have suggested
that on average females perform better than matesasks predominantly controlled by the left
hemisphere, such as verbal tasks (Graves, Gooddladsandis, 1982; Hausmann et al., 1998; Loring,
Meador, Allison, & Wright, 2000) and males perfolratter on tasks predominantly controlled by the

right hemisphere, such as visuo-spatial tasks \&ger, 1996).

According to Smith, cognitive tasks that involveeohemisphere more than the other may result in
greater muscular activity, and muscle size, orstte of the face controlled by that hemisphere.ittem
suggests that because on average females and nelgles verbal and visuospatial thinking to differe
extent this affects the facial musculature of maled females. As a result males tend to have adarg
left face, which is under the control of the rijemisphere, and females tend to have a largerfagbt
which is controlled by the left hemisphere (SmRAPO0). This was supported through earlier work on
facial asymmetry and facial muscle activity (Smi8mith, & Smith, 1991) suggesting hemiface size
may be influenced by muscular activity. Moreovire direction and extent of facial asymmetry
appears related to cognitive aptitudes (Smith, 1884 academic vocations (1998). Thus, Smith (1998)
found academics in the humanities, who arguable taghly developed verbal skills, have larger right

hemifaces whereas academics in math-physics heyer leeft hemiface areas.



To our knowledge Smith’s research is the only destration that facial asymmetry systematically
differs between males and females. Other studigisg a variety of different techniques to measure
facial asymmetry, have failed to find a relatiopsbetween gender and facial asymmetry (see Borod,
Haywood, & Koff, 1997; Borod, Koff, Yecker, Saoks, & Schmidt, 1998 for recent reviews of the
literature). For example, Farkas and Cheung (1,98&psured facial asymmetry by anthropometry and
found no effect of gender. Similarly, Shaner, Psar Beattie, and Bamforth (2000) also found no
relationship between gender and asymmetry when thagasured the asymmetry by
stereophotogrammetry. Therefore, while there issiarable evidence that faces are asymmetrical,
from studies using measures such as dental ocnolsiamano, Behrend, Harcourt, & Wilson, 2000),
musculature (Ferrario, Sforza, Ciusa, Dellavia, &rtaglia, 2001), and skeletal x-rays (Keles,
Diyarbakirli, Tan, & Tan, 1997), there is little ditlonal evidence for systematic gender differenices
facial asymmetry. Interestingly, however, Kelesakts (1997) results revealed differences regarding
sex, handedness and their interactions. For examigl#-handed males were significantly left faced
(97%), and were more consistent than left-handédrs tended to be right faced (68%). In partial
support of Smith (2000) a reanalysis of these tegelvealed that males had a significantly largér |
hemiface, while females showed no clear differef¥e(1, N=80) = 11.2, p <0.001). However, it is
also clear that the definition of facedness use&tmth (2000) is somewhat different from that ihest
studies and it may be the case that differencéacial asymmetry may only emerge when hemifaces are
measured in the same way as Smith. Therefore pewfic purpose of the present study was to examine

and extend Smith’s (2000) original findings.

M ethod

Three sets of face images; each gathered undesrdiff but self-consistent conditions were used.
Stimuli sets were best possible frontal views,hés Wwas a requirement for the original purposesamh

set. The Abertay sample was collected specifidallyest the findings of Smith (2000) and to add the
variable of handedness (as part of a wider programiihandedness research) and so was carried out in
accordance with the published methodology of Sni##000). The other two samples were taken
specifically for facial recognition (Stirling) arfdcial measurement (St. Andrews) studies and sal goo

frontal poses were needed for each set.



Abertay Facial |mages (N=62, 24 male, 38 female)

An Olympus Camedia digital camera on a medium tae&nl setting (images of 1280 x 1024 pixels)
was used, and participants (2.5m away) were instdu@vith feedback from photographer) to hold their
head as straight as possible. The image was viewaetdiately after it was taken, and if necessaey th

process was repeated. Pictures were downloadecadd@®and were then suitable for measurement.

Stirling Facial | mages (N=180, 110 male, 70 female)

Faces were collected by the UK Home Office forphepose of creating a set for use in researching
issues to do with identification and consisted édygf young adult police cadets together with some
from the army and support staff. The age rangensasecorded and they were provided courtesy of
Bob Nicholls, now of PITO. The photos were takeiconsistent way, with a colour chart and
measuring stick present in each image and modelaged to look straight at the camera. The
photographs were originally captured on film, aeadistance and using consistent diffuse lightimg]
transferred to Photo-CD. Each face was resiz&8®0x600 pixels and a total of 236 points were
manually located around major features and the deynof the face (Frowd, Hancock and Carson,
submitted). Subsequent analysis of the picturetyding a principal component analysis of the face
shapes, revealed that there were small variatiohead pose, but nothing systematic between thessex
Animations of the principal components of the fabapes may be seen at

www.stir.ac.uk/psychology/Staff/pjbhl1/

St. Andrews Facial I mages (N=122, 69 male, 53 female)

Sitters (average age 21 for both male and femade whotographed under diffuse flash lighting from
two flashguns (one left and one right of the sjitpreventing shadows falling on sitters’ facesttess
removed glasses and facial jewellery and pushedhb& back from the forehead. Sitters were agked
assume a neutral expression with a closed moutthéophotographs, and keep the their head asdsvel
possible. To ensure that sitters were looking eeitip nor down into the camera lens, an adjustable
stool was used in combination with a very narrowramni (14*1.5cm) mounted above the camera. The
stool's position was controlled and central to ldnes of the camera. Sitters were instructed to look
themselves directly in the eye in the mirror. AikupS-300 digital camera was used, and several

images of each individual were taken, allowing skeéction of the 'best' image in terms of expressio



and head orientation. The images were stored uness@d at 1000 x 1280 pixel resolution, before

transfer to PC for key features to be marked, uaitgal of 172 points.

Measures

In order to check our interpretation of Smith ‘©9@®) methods, 20 images (10 male, 10 female) were
measured. All facial images were measured using CAS! 7, which enabled the experimenter to
calculate area, perimeter and other measuremer&ihgpon markers placed on the image. For each
image, guiding lines and markers were placed dmoimage. Initially the distance between the two
pupils was measured, and an interpupillary line di@svn. Next, a line perpendicular to this line was
drawn from the exact middle of the first line, gamg down the length of the face, dividing it in2o
hemifaces. Then a series of 30 to 40 marker pdagsper Smith, 2000) were added to the image,
starting at the midpoint between the pupils ana tfilowing this line towards one side of the face.
When the side was reached, marker points were gblabeng the contour of the face, until the line
bisecting the midpoint was reached. The marker wegn joined together by placing a final marker at
the midpoint of the interpupillary line. This credta polygon within the CANVAS 7 application and
defined the hemiface area, which could then beuttied using a function within the application. The
process was repeated for the other hemiface. Twerarenters (SH + PR) independently measured the
images and achieved a significant correlation betwbeir measures (Pearson Correlati(@0)= 0.93,
p<0.01). This was taken as evidence that the proesdiefined by Smith (2000) allow a reliable and

accurate measurement of hemiface area.

Automated Measurement Program

A program was written in Matlab to analyse the fabhape files. It was written to draw the equivalen
lines and measure the equivalent areas as the CANVAmeasurements (as per Smith, 2000 and
described above) and to give near identical measiitee rationale for doing this was due to theioetl

of the face being already marked by points in lb#éhStirling and St. Andrews samples, thus allowing
an effective basis for making similar calculatidosthe CANVAS 7 version. This was confirmed by
independently measuring 36 images on the Matlagrarome and CANVAS 7 and it was found that
the results from the two methods were highly sigaiitly correlated (Pearson Correlation(36) =

0.94, <0.001). Therefore, the two methods gave simdaetiness results.



Results

The entire database of faces was amalgamateddavitrall analysis, however each separate set was
also compared with each other and sex differenege wompared within each set. Finally, the Abertay
sample had data on handedness and this was inchsdedactor for this set. Faces were compared on
measures similar to those used by Smith (2000%artzbth parametric and non-parametric analyses
were done. However, one additional difference was the hemifaces were compared with each other in
terms of their relative size differences. This wapressed as of R-L area difference; meaning that a

positive area indicated a larger right hemifaceilevh negative area indicated a larger left hemaifac

Table 1 about here

Overall Dataset

The overall dataset had 364 faces (203 males, dr6alés), with the mean area of right faces being
66369.8 (S.D. 22150.7) square pixels, and left bediag 66101.6 (S.D. 221375.5) square pixels (Table
1). A comparison of these means showed no owdifedrence between the areas of the two sideseof th
face ({363) = 1.115, p0.265)). In order to examine potential sex differes, a 2x3 between subjects
ANOVA was conducted, with sex and dataset as facdod R-L differences as the dependent variable
(Table 2). There was no main effect of sex on faeed (k1 3s¢)= 0.819, F0.366) and no effect of
dataset (f,356)= 0.774, 50.462), but there was a significant dataset byirsexaction (k 3ss)= 3.786,
p=0.024). Individual analyses of the datasets skioweesignificant difference between the sexeslHer t
Abertay sample (freo) = 2.236, 50.140) or the Stirling sample (k75 = 0.003, 0.960). The St.
Andrews sample showed a significant sex differgfge .o = 4.859, F0.029), with females showing a

larger mean area of right hemiface and males havilagger mean left hemiface.

Table 2 about here

Categorical Data
As was the case in Smith (2000) a chi-square aisalyes conducted (Table 3). Initially, the numbégr

right faced vs. left faced individuals was compafredjardless of sex) and given the almost identical

numbers it is unsurprising this was not significgft (1, N=364) = 0.01, p0.917). In addition, males



examined separately did not have a significant asgtry in face sizeX?(1, N=203) = 0.044, p

0.833), nor did femalesk¢ (1, N=161) = 0.006, p 0.937).

Table 3 about here

A 2x 2 x 3 (facedness x sex x Dataset) analysis¢®eStats, 2004) was carried out and was found to b
significant (G (7, N=364) = 15.88, p=0.027). Individual two-waki&quare analyses showed that
facedness x sex was non-significali(X N=364) = 0.01, p 0.923), but facedness x data set
approached significance 12, N=364) = 5.25, p 0.073). However, analysis carried out on diffess

for males only (X(2, N= 203) = 2.70, p 0.258) and females only {42, N=161) = 3.71, §0.156)

failed to reach significance. Comparing sex x siettéhere was a significant effect (2, N= 364) =
9.38, = 0.009), suggesting that the 3-way interaction medeted to differences between datasets rather
than sex-specific facedness. Looking within eacthefindividual sets of data, none showed a
significant difference in the pattern of larger lifates, although not all data sets showed the same
direction of difference (Table 3). When individymtterns within conditions were examined, there
were some directional differences between them (2 both sexes left faced, Stirling both right
faced). Only the St. Andrews dataset showed amatferesults similar to those found by Smith (2000

although this effect of sex on facedness was ngmifgiant when analysed using categorical data.

Handedness

As handedness was previously found to influencedaess (Keles, et al., 1997), then this variable wa
investigated for the single set of data that hadh snformation (Table 4). A 2x2 between subjects
ANOVA was conducted, with sex and handedness dsrfaand R-L differences as the dependent
variable. There was no main effect of sex on faesdrfk s5 = 2.743, 0.103), no effect of
handedness (Fsg = 0.137, 0.713), and no sex by handedness interactigrgFE 1.633, p0.206).
However, if the samples are compared as categatatal in terms of facedness (as per Smith, 2@00),
different pattern emerges (Table 4). It is cldattthere was an overall effect of handedness en th
degree of facedness {X1, N=62) = 8.22, p0.008) with right-handed individuals being sigcéftly
left faced (X (1, N=27) = 10.7,_p0.001), while left-handers showed no lateral effdx* (1, N=35) =
0.257,50.612).

Table 4 about here



Discussion

This study investigated the extent to which it asgble to generalize the gender difference inafaci
asymmetry reported by Smith (2000). While the pdalesults did not support the findings of Smith
findings, rather intriguingly, the St Andrews dedab (N= 122) offered some support for the effect. |
line with what Smith found, female faces were digantly more right faced and male faces were
significantly more left faced. However, in contrastSmith’s results, the magnitude of the diffeeenc
was very small. Indeed, following the proceduredlioed by Coe (2000), an analysis of this data
indicated an effect size of 0.4. Drawing on thewations set by Cohen (1988) this can be intergrete
as a weak to medium effect. The finding derivedhirthe Abertay database (N=62), although not
significant, was of a similar magnitude (effectesiz 0.39), though interestingly, in the opposite
direction to the findings derived from the St Andsedatabase. With the Abertay set, the males tended
to be slightly more right faced and the females enleft faced. The largest of the three databases,
Stirling (N=180), provided no evidence at all fog@nder difference in facial asymmetry with the enal
and female faces providing almost identical meanergs (effect size = 0.01). Based on these varying
results and the fact that the much larger pooledbdese (N=352) provided little evidence for a gende
based effect (effect size = 0.12) we conclude ithatsurprisingly difficult to replicate the effeshown

by Smith (2000). This failure to find a reliablffeet concurs with most previous studies (e.g. &wor

et al., 2001) that indicated a lack of systemadicidl asymmetry and is further supported by several
findings on asymmetry, which are inconsistent betwstudies and often contradictory in nature (e.g.

Bruyer & Craps, 1985; Burke, 1992; Keles et al97)9

The elusive nature of this effect may be explaibgdhe fact that the three independent researalpgro
had broadly similar but crucially non-identical pedlures for capturing their images. One the other
hand, it can be argued that consistent with Sn2@®Q), each had a controlled process that was known
to provide consistent results. Equally true, ialiso clear that unlike previous studies (e.g. Keleal.,
1997) facedness was measured according to theyartdefinition and methods used by Smith (2000),
and importantly, was the same for all three ofdatabases. So it is not at all clear why the effess

not found in all three of the datasets.



In conclusion, it is possible that some currenthknown part of the photography process may subtly
influence the orientation of heads (e.g. genderpo$er /photographer (Schirillo, 2000) or even
handedness, this study) but at this point in tineed® not know the exact nature of such an influence

and cannot say why the gender effect is sometio@sdf and sometimes not.
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Table 1: Mean area in square pixels for the rigit l2ft hemiface measures.

M ean Std. Deviation N
Males Right face area 70435.4 19436.2 203
Left face area 70413.7 20388.6 203
Females |Right face area 61243.5 24265.8 161
Left face area 60664.7 23616.3 161
Overall [Right face area 66369.8 22150.7 364
Left face area 66101.6 22375.5 364
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Table 2: Mean area in square pixels for the riglat left hemiface measures, separated by dataset.

M ean Std. Deviation N

Abertay

Males Right face area 38440.0 7102.7 24
Left face area 38019.2 7426.8 24

Females Right face area| 29916.1 10459.9 38
Left face area 30469.2 10798.0 38

Stirling

Males Right face area 64627.6 4376.9 110
Left face area 63972.8 5010.8 110

Females Right face area| 58468.6 5678.2 70
Left face area 57843.2 5680.1 70

St Andrews

Males Right face area 90823.2 15387.4 69
Left face area 91949.5 16366.6 69

Females Right face areal 87369.8 16367.4 53
Left face area 86040.7 16030.7 53
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Table 3: Categorical data for all three samplesfanthe combined dataset. Faced refers to the
hemiface with the largest mean area, while facesirefers to the side with the highest total.

Sex Right | Left Facedness | Total
Faced | Faced

Abertay Male 10 14 Left 24

Female | 14 24 Left 38 > 0.144, df = 1, p= 0.791
Stirling Male 60 50 Right 110

Female | 39 31 Right 70 %€ 0.024, df = 1, p= 1.000
St Andrews | Male 30 39 Left 69

Female | 28 25 Right 53 2 1.05, df = 1, p= 0.362
Combined Male 100 103 Left 203

Female | 81 80 Right 161 | X°= 0.40,df = 1, p=0.463
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Table 4: Effect of handedness on facedness

Left Right Total
Faced Faced
Right Handed | 22 (81.5%) 5 (18.5%) 27 X=10.7,df=1, p=0.01
Left Handed 16 (45.7%) 19 (54.3%) 35 X=0.257,df=1,p=0.612
Total 38 24 62

X?=8.22,df =1, p= o.ooT
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