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Chapter

Decoding the Signals of Facial
Attractiveness: A Communication
Theory Perspective

Daniel Gill

Abstract

The human face is an elaborate communication tool that transmits a large
variety of signals such as: identity, gender, ethnicity, age, emotional state, health,
and more. Of particular importance is the tendency of human observers to infer
social traits (e.g., attractiveness, dominance or trustworthiness) rapidly from faces
which, in turn, can lead to a specific action from a wide spectrum of possibilities
ranging from mating to violent clashes. Among the social trait signals that are trans-
mitted by the face, the attractiveness signal is outstanding in its robustness against
manipulation initiated by the transmitter or interference caused by the physical
environment’s many aspects. Among these aspects are the robustness of attractive-
ness to manipulations caused by the physical environment (e.g., viewing distance)
or manipulations made by the signaler (e.g., facial movements). To understand
what makes a face attractive and the unique role that attractiveness plays as a com-
munication signal, this chapter will use the universal framework of communication
systems. Every communication system consists of three key elements: a transmitter,
areceiver, and a communication channel. All these three components affect the
semantic meaning of every message transmitted in the system and thus shape the
outcome following the message reception.

Keywords: action units, communication theory, facial attractiveness,
social camouflage, social traits, spatial frequency

1. Introduction

When the Beatles, way back in 1965, sang the following lyrics of their song “I've
just seen a face” [1], they summarized, by these naive lines, some of the cognitive
processes and social outcomes related to one of the most culturally and socially
important parts of the body (second only to the brain)—the face:

“T’ve just seen a face,

I cannot forget the time or place
where we just met.

She’s just the girl for me

and I want all the world to see
we have met...”
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Mankind has developed certain skills allowing for fast and reliable processing of
facial information. Humans are able to detect faces: that is, the ability to identify and
locate all the present faces within the receptive field (“I've just seen a face”). Humans
also have the ability to recognize a face: to judge whether a face has been seen before
and in case of positive recognition the ability to retrieve semantic data such as name
or context of encounter (“I can’t forget the time or place...”). People recognize other
people by their face and not, for example, by the palm of their hand. The face plays
a crucial role in mate quality appraisal (“She’s just the girl for me...,” asserts Sir Paul
McCartney after only seeing her face), and the preference for facial beauty exists
from a very young age [2, 3]. A pretty partner is a status symbol [4], that is, a visible
indicator of economic or social status (“I want all the world to see we’ve met...”).

Random social encounters can lead to dramatic consequences ranging from trust
and romantic relationships to fear and violent clashes. The decision whether to
avoid or approach an unknown person therefore involves a quick risk assessment of
potential gains and losses. When there is no prior information, such a decision is in
many cases based on outward appearance. Humans quickly infer social traits, such
as attractiveness, aggressiveness, dominance, and trustworthiness from the physical
properties of the bodies and faces of others [5-7]. When it comes to facial appear-
ance, such social inferences can be made after a very short exposure time and with
high levels of interpersonal agreement [8-12] consequently affecting social out-
comes [13-17]. One of the most studied face-inferred social traits is attractiveness.

The common notion that “Beauty is not judged objectively, but according to the
beholder’s estimation” dates back at least to the third century BC (Theocritus, The
Idyll as cited in [18]). Even Darwin came to the same conclusion and argued that
different cultures showed a diversity of preferences for attributes such as skin color,
body hair, and body fat (Darwin as cited by [19]).

Despite cross-cultural and cross-gender differences in judgments of facial
attractiveness, there is still a high level of agreement not only between individuals
within a particular culture but also between individuals from different cultures
or different genders [6, 20, 21]. In a comparison between judgments of 17 differ-
ent social traits, as inferred from faces, facial attractiveness was found to have the
highest interrater agreement and reliability level. The evidence for the existence of
universal criteria for facial attractiveness raises two questions:

a. What is the functional role of facial attractiveness?

b.What are the facial diagnostic cues that constitute the criteria of attractiveness
judgments?

As an answer to the first question, the evolutionary view suggests that attrac-
tion and repulsion to certain faces serve as an adaptive function [22]. Throughout
evolutionary history, humans have developed preferences to specific phenotypical
cues that lead them to choose mates who will provide the best chance of success-
ful reproduction and survival of their own genes. The evolutionary approach has
been based on the premise that an attractive face is a biological signal that provides
valuable information about the quality of the signaler. Mate quality attributes may
include characteristics such as health, fertility, intelligence, and potential for paren-
tal care. However, most research has focused on health ([23]; for review, see [24]).

To answer the second question, many studies have used facial image manipula-
tions to test observers’ responses. Some of these studies have suggested that there
are several facial diagnostic cues that advertise the biological quality of an individ-
ual through the medium of the face. These phenotypical cues include: facial sym-
metry, averageness (i.e., faces that are not too far from the population mathematical
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mean of the geometric structure and texture) and sexual dimorphism (i.e., second-
ary sexual characteristics; see [25] for meta-analysis).

2. What makes a face attractive?

Despite a large body of research and findings, the question of what makes a face
attractive is not easy to formalize. Among the reasons for that we can include the
following nonexclusive list:

a.The complexity of the human face: the human face is a complex object and
requires a high-dimensional data structure to represent and analyze it. Even if
we want to represent information about a static non-expressive face, such data
structure should include information about morphology (i.e., structure) and
texture. Over recent decades, there has been a significant progress in the devel-
opment of computational tools for the analysis and synthesis of faces [26-28].

b.The effect of the external physical environment: the viewing conditions may
have a dramatic effect on the way we infer social traits from a face in general.
Such physical conditions may include viewing distance, perspective, lighting
conditions etc. It is not clear that the same facial determinants of social traits
are identical under different viewing conditions.

c.Facial movements: the face is not a rigid object. A large set of groups of muscles
(a.k.a. Action Units [29]) can and do change facial appearance. Many of these
facial movements convey social signals such as emotional expressions. As a
result, facial movements may affect the social inference from the face and even
override the social impression of the default neutral and nonexpressive face.
Facial movements add another level of complexity to the representation and
analysis of faces; however, computational models for analysis and synthesis of
facial movements are already in use [30].

Considering the above challenges, this chapter addresses the essence of facial
beauty as a multifaceted question. To this end, we will approach the facial beauty
signal as a part of a comprehensive communication system that comprises not only
the signaling face as a transmitter but also the receiver (i.e., the observer) and the
communication channel (i.e., of the external physical environment).

3. Attractiveness within the context of communication theory

All communications systems whether they are electronic, biological, or other
comprise three fundamental elements:

a.The transmitter: the source that creates, modulates, and transmits the signals,
for example a radio station.

b.The receiver: the agent that obtains the signal from the transmitter using a
codebook. The codebook is an abstract list of rules that associates a meaning or
reaction to specific messages.

c. The communication channel: the physical transmission medium or pathway
that conveys the signals from the transmitter to the receiver; for example, a
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broadband fiber optic cable. A crucial point is that the communication chan-
nel modifies the transmitted signal. As a result, the signal received by the
receiver is, in most cases, not identical to the original signal that was sent by
the transmitter. Therefore, the physical properties of the channel determine
the capability of the receiver to decode the transmitted signal [31]. In the case
of social signaling from a face, the communication channel may have a large
variety of characteristics: viewing distance, lighting conditions, the face or
body’s spatial orientation, partial occlusion, etc. The communication channel
thus imposes constraints on the available information, changing the receiver’s
facial inference strategy. This means the question of what makes an attractive
face is context dependent where a major factor that affects the attractiveness
determinants is the communication channel.

3.1 The face as a signal transmitter

The face is a central communication tool in human social interaction. It transmits
a large range of signals that convey social information to which the receiver associ-
ates meaning about the transmitter. This meaning whether it is reliable or not may
include: gender, age, ethnicity, health condition, mood, intention, and competence.
Some social impression signals (e.g., those indicating social traits such as dominance,
trustworthiness, and attractiveness) are transmitted involuntarily by the default
phenotypic morphology and complexion of the face [6]. However, other signals,
such as facial expressions of emotion, can be voluntarily deployed strategically to
negotiate social situations. Humans, as highly adaptive social beings and in a similar
way to other social animals, can camouflage these involuntary morphology-based
signals to boost chances of success within their ecological niche. In practice, humans
deploy social-camouflage strategies by using dynamic facial signals to camouflage the
involuntary social signals transmitted by static facial morphology [5]. In the latter
study, using a computer graphics platform and a data-driven technique, facial action
units (AUs, i.e., independent facial groups of muscles; [29]) were correlated with the
impression of attractiveness to create a dynamic model of facial expression that elicits
the impression of attractiveness. Figure 1 depicts the facial movements that elicit the
strongest and weakest intensities of attractiveness and lists the significant AUs that
were combined to produce them. The color-coded heat maps show the movement
magnitude of the 3-D vertices that make up each dynamic social signal. Using a simi-
lar approach, Gill et al. obtained dynamic models of facial movements that modulate
the perception of two additional fundamental social traits: trustworthiness and
dominance [5]. The latter study also examined the camouflaging capabilities of the
modeled dynamic social gestures (i.e., whether the facial movements that are formal-
ized in the models could override the involuntary default social signals transmitted by
static facial morphology of the transmitter). The results revealed that attractiveness
was the most difficult of these traits to camouflage. Humans are thus condemned to
bear the social consequences of the inherited attractiveness of their faces. By con-
trast, social camouflage of dominance and trustworthiness is probably commonplace
in everyday interactions. Casting directors are probably aware of this inequality. An
attractive character will require an actor with attractive morphology; however, social
camouflage can help an actor fake a dominant or trustworthy character.

3.2 Viewing distance as a communication channel
Social encounters may start at varying viewing distances. Based on the available

information, individuals decide about their next action—whether to approach or
avoid the other person. The face transmits a variety of social signals to receiving
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Figure 1.

Social camouflage. The two rows depict the signals of attractiveness with strong (+) and weak () intensities.
The texture maps at the left illustrate the appearance of attractiveness on a common face. The color-coded
heat maps indicate the location of dynamic face vegions of the attractiveness signal; ved indicates the highest
magnitude of vertex movement. The column on the vight lists the action units present in the majority of the
observers’ individual models [5].

observers across a wide range of viewing distances acting as a communication
channel. Evaluating the social and reproductive capacity of others is paramount to
negotiating the type of social interaction between individuals and, ultimately, to
promoting the survival of the human species. However, social encounters begin at
varying viewing distances, which can dramatically change the visual information
and level of detail that is available for social judgments.

When a face moves closer to the receiver, its projection on the observing
receiver’s retina increases in size. As a result, the high spatial frequency informa-
tion (HSF, representing fine details) projected initially on the retina progressively
shifts toward lower spatial frequencies (LSFs, representing coarser scale and global
information). Furthermore, new HSF details become progressively available on the
retinal projection of the closer face for visual categorization in the receiver. When a
face moves away from the receiver, it has the opposite effect: the retinal projection
diminishes in size, the retina-based HSFs are no longer detected due to the finite
resolution of the retina and the facial information initially represented in retina-
based LSFs becomes retina-based HSFs. Combining different messages, transmitted
by different spatial frequency bands, in one image is known as a hybrid image [32].
An illustrative example is shown in Figure 2, in which a hybrid image that combines
the LSF of one face (a boy) with the HSF of another face (a girl). The available
information of the image changes with viewing distance (or size) and as a result the
face is perceived as a boy at a short distance (or in a large image size) and as a girl at
along distance (in a diminished size).

The critical impact of viewing distance, as a communication channel, raises the
fundamental question of what specific facial signals communicate attractiveness
and whether these signals change across viewing distance. Attractiveness diagnostic
cues are found to covary with distance [33].
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Figure 2.

Diagnostic cues vary with distance. Left panel: a hybrid image consisting of the low spatial frequencies (LSFs)
of a girl and the high spatial frequency (HSF) of a boy. From a short viewing distance, the image is perceived
as the face of a boy. From a long viewing distance, the image is perceived as the face of a givl. Right panel: the
LSF of the girl’s image (upper image) and the HSF of the boy’s image (lower image).

Figure 3 illustrates how observers use different information from faces (both
structure and texture) to assess attractiveness from proximal and distal signals.

The diagnostic cues, both structural and textural, are color coded as follows: distal
diagnostic cues are in red, proximal diagnostic cues are in green, and cues that are
diagnostic in both distal and proximal distances are in yellow. Across all receiver-
transmitter gender conditions (e.g., females observing males and females observing
females) consistently, the hair has been found to be the prominent distal diagnostic
cue. This is not surprising, considering the relatively large projection of the hair on
the retina at long viewing distances compared to other facial attributes. Interestingly,
among female transmitters, short or pulled-back hair is perceived as a distal signal
of unattractiveness. The latter result suggests that masculine attributes in women
(i.e., short hair) may distally signal characteristics associated with masculinity.
Among male signals, trimmed hair is perceived as a distal signal of unattractiveness.
In proximal viewing distance there are more available cues and the influence of the
hair as a determinant cue decreases. Among both female and male transmitters, the
eye region structure is found as a proximal diagnostic cue (though to different extent
across receiver-transmitter’s gender conditions and social traits). Moreover, among
male transmitters, the glabellar frown lines were found as a proximal cue.

Another interesting question is whether viewing distance induces a natural hier-
archy across different social traits in which humans infer some of these traits at longer
viewing distances with greater sensitivity than other traits. The communication chan-
nel induces a natural hierarchy of decoding success, with attractiveness being the trait
inferred from the greatest viewing distances. When comparing four basic social traits
(aggressiveness, attractiveness, dominance, and trustworthiness), attractiveness was
found to be inferred from the longest viewing distance tested (96 m, [33]).
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Attractiveness predictions and diagnostic cues. The results are organized by sex of stimuli (columns) and

based on judgment of opposite sex observers. For each sex of stimuli, the leftmost (distal—48 m) and

rightmost (proximal—a1.5 m) columns show the model predictions for the two polarities of trait denoted by +
and — (attractive and unattractive corvespondently). The middle column of each sex of stimuli category shows
the diagnostic structural (i.e., shape of the facial features) and textural cues using color codes: green (exclusively
distal cues), red (exclusively proximal cues), and yellow (both distal and proximal cues) [33].

4, Conclusions

The face is a communication tool that transmits a wide range of social signals.
Inference of social traits from faces has evolved and diversified to serve, at least in
part, as a rudimentary but instant communication tool to evaluate the benefits of
cooperation or aversion during social interaction. Whether these signals are reliable
or not, the facial signal decoding system in the receiver’s brain has to deal with the
major challenge of organizing the high-dimensional input from the retina and map-
ping it into a stable representation of a social category. Among the signals of some
basic social traits, the signal of attractiveness is found to be outstanding in terms of
interobserver agreement, reliability, and robustness to a variety of manipulations
induced by the sender and the communication channel. Not only does the transmit-
ter send complex social signals, in addition the communication channel induces
large variability on the received signals. The limitations of the information that is
caused by the camouflaging communication channel may challenge the receiver.
An example for a potential scenario is that what is attractive from afar may be far
from attractive at a short viewing distance and vice versa. The visual system is thus
required to have a detailed set of diagnostic tools that varies with the availability of
information and channel conditions. Interestingly, in a comparison among several
social traits, attractiveness was found to be decoded from the longest distance,
longer even the decoding distance of aggression.

The transmitter is not passive and by using specific facial movements they can
camouflage the default neutral appearance of the face. Even if this is the case, the
attractiveness of the face is found to be the most robust and hard to fake when
compared with the other social traits that were studied [33].

Facial attractiveness is therefore a robust signal in social communication and the
human brain seems to be adapted to detect it more effectively than any other social
trait. There can be several possible reasons for the latter outcome. One possibility is
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that attractiveness signals provide more reliable information about the transmitter.
For example, while attractiveness is a reliable signal of potential successful repro-
duction and survival of descendants, signals of trustworthiness may reflect actual
levels of trustworthiness to a lesser extent (if at all). Another possibility is that with
the limited computational and attentional capacities of the human brain, the higher
sensitivity to attractiveness signals reflects the gain and loss priorities. Such risk
management policy may give priority to approaching an attractive transmitter while
ignoring hazard cues of aggression.

Acknowledgements
The author would like to thank Philippe G. Schyns, Benedict C. Jones, Oliver G.
B. Garrod, and Rachael E. Jack from the University of Glasgow for their collabora-

tion in some of the studies presented here. Special thanks to Stella E. Bell for her
helpful suggestions during the write up of this chapter.

Author details

Daniel Gill
Department of Psychology, The University of Winchester, UK

*Address all correspondence to: daniel.gill@winchester.ac.uk

IntechOpen

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



Decoding the Signals of Facial Attractiveness: A Communication Theory Perspective

DOI: http://dx.doi.org/10.5772/intechopen.92343

References

[1] Lennon JW, McCartney JP. I've Just
Seen a Face, In: Help. London: EMI; 1965

[2] Buss DM. The Evolution of Desire:
Strategies of Human Mating. 4th ed.
New York: Basic Books; 2016. p. 448

[3] Langlois JH, Ritter JM, Roggman LA,
Vaughn LS. Facial diversity and infant
preferences for attractive faces.
Developmental Psychology. 1991;27:
79-84. DOI: 10.1037/0012-1649.27.1.79

[4] Etcoff NL. Survival of the Prettiest:
The Science of Beauty. 1st ed. New York:
Anchor Books; 1999. p. 336

[5] Gill D, Garrod OGB, Jack RE,
Schyns PG. Facial movements
strategically camouflage involuntary
social impressions of face morphology.
Psychological Science. 2014;25(5):
1079-1086. DOI: 10.1177/
0956797614522274

[6] Oosterhof NN, Todorov A.

The functional basis of face
evaluation. Proceedings of the
National Academy of Sciences U.S.A.
2008;105:11087-11092. DOI: 10.1073/
pnas.0805664105

[7] Stephen ID, Oldham FH,

Perrett DI, Barton RA. Redness
enhances perceived aggression,
dominance and attractiveness

in men’s faces. Evolutionary
Psychology. 2012;10(3):562-572. DOI:
10.1177/147470491201000312

[8] Ballew CC, Todorov A. Predicting
political elections from rapid

and unreflective face judgments.
Proceedings of the National Academy
of Sciences. 2007;104(46):17948-17953.
DOI: 10.1073/pnas.0705435104

[9] Bar M, Neta M, Linz H.

Very first impressions. Emotion.
2006;6(2):269-278. DOI:
10.1037/1528-3542.6.2.269

[10] Borkenau P, Brecke S, Méttig C,
Paelecke M. Extraversion is accurately
perceived after a 50-ms exposure to a
face. Journal of Research in Personality.
2009;43(4):703-706. DOI: 10.1016/j.
jrp.2009.03.007

[11] Todorov A, Pakrashi M, Oosterhof
NN. Evaluating faces on trustworthiness
after minimal time exposure. Social
Cognition. 2009;27(6):813-833. DOLI:
10.1521/s0c0.2009.27.6.813

[12] Willis J, Todorov A. First
impressions: Making up your
mind after a 100-ms exposure

to a face. Psychological Science.
2006;17(7):592-598. DOI:
10.1111/j.1467-9280.2006.01750.x

[13] Flowe HD, Humphries JE. An
examination of criminal face bias in
arandom sample of police lineups.
Applied Cognitive Psychology.
2011;25:265-273. DOI: 10.1002/acp.1673

[14] Rezlescu C, Duchaine B,

Olivola CY, Chater N. Unfakeable facial
configurations affect strategic choices in
trust games with or without information
about past behavior. PLOS One.
2012;7(3):€34293. DOI: 10.1371/journal.
pone.0034293

[15] Rule NO, Ambady N. The face

of success: Inferences from chief
executive officers’ appearance predict
company profits. Psychological
Science. 2008;19:109-111. DOI:
10.1111/j.1467-9280.2008.02054.x

[16] Todorov A, Mandisodza AN,

Goren A, Hall CA. Inferences of
competence from faces predict election
outcomes. Science. 2005;308:1623-1626.
DOI: 10.1126/science.1110589

[17] Todorov A, Olivola CY,

Dotsch R, Mende-Siedlecki P. Social
attributions from faces: Determinants,
consequences, accuracy, and functional



Beauty - Cosmetic Science, Cultural Issues and Creative Developments

significance. Annual Review of
Psychology. 2015;66:519-545. DOL:
10.1146/annurev-psych-113011-143831

[18] Rubenstein AJ, Langlois JH,
Roggman LA. What makes a face

at tractive and why: The role of
averageness in defining facial beauty.
In: Facial Attractiveness: Evolutionary,
Cognitive and Social Perspective.
Westport Connecticut: Ablex
publishing; 2002

[19] Bruce V. Recognizing Faces. Hove
and London: Lawrence Erlbaum; 1988.
p. 154

[20] Cunningham MR, Roberts AR,
Barbee AP, Druen PB. ‘Their ideas of
beauty are, on the whole, the same as
ours’: Consistency and variability in

the cross-cultural perception of female
attractiveness. Journal of Personality
and Social Psychology. 1995;68:261-279.
DOI: 10.1037/00223514.68.2.261

[21] Gill D. Women and men integrate
facial information differently in
appraising the beauty of a face.
Evolution and Human Behavior.
2017;38(6):756-760. DOLI: 10.1016/j.
evolhumbehav.2017.07.001

[22] Zebrowitz-McArthur L, Baron

RM. Toward an ecological approach to
social perception. Psychological Review.
1983;90:215-238. DOI: 10.1037/0033-
295X.90.3.215

[23] Rhodes G, Yoshikawa S, Palermo R,
Simmons WL, Peters M, Lee K, etal.
Perceived health contributes to the
attractiveness of facial symmetry,
averageness, and sexual dimorphism.
Perception. 2007;36:1244-1252. DOL:
10.1068/p5712

[24] Thornhill R, Gangestad SW. Facial
attractiveness. Trends in Cognitive
Science. 1999;3:452-460. DOI: 10.1016/
S$1364-6613(99) 01403-5

[25] Rhodes G. The evolutionary
psychology of facial beauty. Annual

10

Review of Psychology. 2006;57:
199-226. DOI: 10.1146/ annurev.
psych.57.102904.190208

[26] Blanz V, Vetter T. A morphable
model for the synthesis of 3D faces.

In: Proceedings of the 26th annual
conference on Computer graphics

and interactive techniques (SIGGRAPH
‘99); 8-13 August 1999; Los Angeles,
New York: ACM Press; 1999. pp.
187-194. DOI: 10.1145/311535.311556

[27] Sirovich L, Kirby M.
Low-dimensional procedure for the
characterization of human faces. Journal
of the Optical Society of America
A.1987;4(3):519-524. DOI: 10.1364/
JOSAA .4.000519

[28] Turk M, Pentland A. Eigenfaces
for recognition. Journal of Cognitive
Neuroscience. 1991;3(1):71-86. DOIL:
10.1162/jocn.1991.3.1.71

[29] Ekman P, Friesen WV. Facial
Action Coding System: A Technique
For The Measurement of Facial
Movement. Palo Alto, CA: Consulting
Psychologists Press; 1978. DOI: 10.1037/
t27734-000

[30] Yu H, Garrod O, Schyns P.
Perception-driven facial expression
synthesis. Computers and Graphics.
2012;36(3):152-162. DOI: 10.1016/j.
cag.2011.12.002

[31] Shannon CE, Weaver W.

The Mathematical Theory of
Communication. Urbana, Illinois: The
University of Illinois Press; 1949. p. 117

[32] Schyns PG, Oliva A. Dr. Angry
and Mr. Smile: When Categorization
Flexibly Modifies the Perception of
Faces in Rapid Visual Presentations.
Cognition. 1999;69(3):243-265. DOLI:
10.1016/s0010-0277(98)00069-9

(33] Gill D, Jones B. Facial diagnostic
cues for social inferences covary with
viewing distance [in preparation]



