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Look out, there is a triangle behind you! The effect of
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Abstract. Previous research has shown that perceived facial valence is biased toward
background valence. Here, we examine whether background dominance also affects
perceived facial dominance. In particular, we hypothesized that downward-pointing triangles,
which are known to convey threat, would affect perceived facial dominance. Participants
judged perceived facial dominance of neutral faces presented overlaid on downward- or
upward-pointing background triangles. Our results show that neutral faces are indeed judged
more dominant when seen with a downward-pointing triangle in the background. The fact
that simple geometric background shapes can affect facial judgments may have important
implications for the design and experience of our daily environment and multimedia content.

Keywords: facial dominance, triangles, facial expression, facial affect.

People routinely evaluate facial expressions to infer each others’ specific behavioral or interaction in-
tentions. These judgments, which are often made spontaneously and rapidly (Ballew & Todorov, 2007;
Todorov, Mandisodza, Goren, & Hall, 2005; Todorov, Pakrashi, & Oosterhof, 2009; Tracy & Robins,
2008), influence various social outcomes, ranging from electoral success to criminal sentencing deci-
sions (Blair, Judd, & Chapleau, 2004; Little, Burriss, Jones, & Roberts, 2007; Todorov et al., 2005).

Prototypical facial expressions seen in isolation reliably signal the specific emotional state
of an individual (Tracy & Robins, 2008). However, in daily life, faces are typically not encoun-
tered in isolation but perceived in a (multisensory) context. It appears that context information
modulates face perception already at the early stages of facial feature processing (de Gelder et al.,
2000), such that the affective quality of the context transfers to the perceived affective state of
a face (Barrett, Mesquita, & Gendron, 2011; de Gelder et al., 2006; Koji & Fernandes, 2010;
Lee, Choi, & Cho, 2012; Righart & de Gelder, 2008). Identical facial configurations may there-
fore convey strikingly different emotions depending on the context in which they are perceived
(Koji & Fernandes, 2010).

Simple geometric shapes such as downward-pointing triangles, angular lines, and acute angles
are known to convey threat and negative valence (Aronoff, Woike, & Hyman, 1992; Lundqvist,
Esteves, & Ohman, 2004; Watson, Blagrove, Evans, & Moore, 2012). Downward-pointing triangles
recruit brain regions involved in perception of threat and negative facial emotion (Larson, Aronoff,
Sarinopoulos, & Zhu, 2009). It has been suggested that the affective connotations of these simple
shapes may have evolutionary or cultural causes, since they resemble threatening stimuli such as
fangs or the V-shaped torsos of dominant men (items that were clearly relevant to survival in our
evolutionary past) and the underlying primitive features of negative facial expressions (like the
inward- and downward-pointing eyebrows typical of angry faces: Aronoff et al., 1992; Lundqvist
et al., 2004).

We hypothesized that the threat association of downward-pointing triangles transfers to an in-
creased perceived facial dominance. This may have important social implications, since facial domi-
nance is often associated with physical strength (Fink, Neave, & Seydel, 2007), leadership and com-
petence (Little et al., 2007), and criminal propensity (Flowe, 2012).
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Figure 1. Neutral face with an upward (a) and downward (b) pointing triangle in the background.

Twelve dominance-neutral faces from the Dominance data set of the validated Princeton faces data-
base (http://webscript.princeton.edu/~tlab/databases/database-4-dominance-dataset; see also Oosterhof
& Todorov, 2008) were selected as stimuli. In a preliminary validation study, they were placed on a
neutral (black) background and 22 participants rated their perceived dominance on a five-point scale
ranging from very submissive (—2) to very dominant (2). As expected, we found that the faces were
not judged different from neutral on the dominance scale when shown on a neutral (black) background
(Wilcoxon one sample test, Z = —1, p = 0.317). Next, in the current study, 20 (10 female) participants
(ages 18—67 years, mean 29) judged these neutral faces overlaid on either an upward- or a downward-
pointing background triangle (Figure 1). Each face was presented twice: once superposed on an upward-
pointing triangle, and once superposed on a downward-pointing background triangle. All stimuli were
presented in random order. Participants rated the perceived dominance of the faces on a five-point scale.
The participants were instructed to respond quickly and base their answer solely on their first impression
of each face.

Figure 2 shows the distribution of median dominance scores of all (N = 20) participants, for the
neutral faces shown with either an upward (panel a) or a downward (panel b) pointing triangle in
the background. Faces presented on downward-pointing triangles were judged as significantly more
dominant than faces on upward-pointing triangles (Wilcoxon test Z = 2.807, p < 0.01). There were no
gender or age effects. To investigate whether upward-pointing triangles decreased dominance ratings,
or the downward-pointing triangles increased dominance ratings, or both, we performed two one-
sample Wilcoxon tests to compare the results to neutrality (i.e. zero). The results show that dominance
ratings of faces superposed on upward-pointing triangles were not different from zero (Z = —1.300,
p = 0.194), while the ratings of faces superposed on downward-pointing triangles differed from zero
(Z = —-2.309, p < 0.05).

The current results show that a simple geometric background shape like a triangle can influence
perceived facial dominance. Neutral faces are judged more dominant when seen with a downward-
pointing triangle in the background. Knowledge of the effects of simple geometric background shapes
on facial judgments may have important implications for the design and experience of our daily
environment and multimedia content (Figure 3).
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Figure 2. Distribution of median dominance scores (ranging from -2 = very submissive to 2 = very dominant)
of all (V = 20) participants, for neutral faces shown with upward (a) or downward (b) pointing triangles in the
background.
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Figure 3. Downward-pointing triangles in our daily environment and multimedia content.

References

Aronoff, J., Woike, B. A., & Hyman, L. M. (1992). Which are the stimuli in facial displays of anger and
happiness? Configurational bases of emotion recognition. Journal of Personality and Social Psychology,
62(6), 1050-1066. doi:10.1037/0022-3514.62.6.1050 A

Ballew, C. C., & Todorov, A. (2007). Predicting political elections from rapid and unreflective
face judgments. Proceedings of the National Academy of Sciences, 104(46), 17948—17953.
doi:10.1073/pnas.0705435104 4

Barrett, L. F., Mesquita, B., & Gendron, M. (2011). Context in emotion perception. Current Directions in
Psychological Science, 20(5), 286-290. doi:10.1177/0963721411422522 4

Blair, 1. V., Judd, C. M., & Chapleau, K. M. (2004). The influence of Afrocentric facial features in criminal
sentencing. Psychological Science, 15(10), 674-679. doi:10.1111/1.0956-7976.2004.00739.x @

de Gelder, B., Meeren, H. K. M., Righart, R., van den, S. J., van de Riet, W. A., & Tamietto, M. (2006). Beyond
the face: exploring rapid influences of context on face processing. Progress in Brain Research, 155,
37-48. doi:10.1016/S0079-6123(06)55003-4

Fink, B., Neave, N., & Seydel, H. (2007). Male facial appearance signals physical strength to women. American
Journal of Human Biology, 19(1), 82-87. doi:10.1002/ajhb.20583 A

Flowe, H. D. (2012). Do characteristics of faces that convey trustworthiness and dominance underlie
perceptions of criminality? PLoS ONE, 7(6), ¢37253-1-7. 4

Koji, S., & Fernandes, M. (2010). Does it matter where we meet? The role of emotional context in
evaluative first impressions. Canadian Journal of Experimental Psychology, 64(2), 107-116.
d0i:10.1037/20019139 4

Larson, C. L., Aronoff, J., Sarinopoulos, I. C., & Zhu, D. C. (2009). Recognizing threat: A simple geometric
shape activates neural circuitry for threat detection. Journal of Cognitive Neuroscience, 21(8),
1523-1535. doi:10.1162/jocn.2009.21111 4

Lee, T. H., Choi, J. S., & Cho, Y. S. (2012). Context modulation of facial emotion perception differed by
individual difference. PLoS One, 7(3), €32987 (1-6). doi:10.1177/0963721411422522 4

Little, A. C., Burriss, R. P., Jones, B. C., & Roberts, S. C. (2007). Facial appearance affects voting decisions.
Evolution and Human Behavior, 28(1), 18-27. d0i:10.1016/j.evolhumbehav.2006.09.002 4

Lundgqyvist, D., Esteves, F., & Ohman, A. (2004). The face of wrath: The role of features and configurations in
conveying social threat. Cognition & Emotion, 18(2), 161—182. doi:10.1080/02699930244000453 4

Oosterhof, N. N., & Todorov, A. (2008). The functional basis of face evaluation. Proceedings of
the National Academy of Sciences of the United States of America, 105(32), 11087—11092.
doi:10.1073/pnas.0805664105 @



http://dx.doi.org/doi:10.1037/0022-3514.62.6.1050
http://dx.doi.org/doi:10.1073/pnas.0705435104
http://dx.doi.org/doi:10.1177/0963721411422522
http://dx.doi.org/doi:10.1111/j.0956-7976.2004.00739.x
http://dx.doi.org/doi:10.1016/S0079-6123(06)55003-4
http://dx.doi.org/doi:10.1002/ajhb.20583
http://dx.doi.org/doi:10.1037/a0019139
http://dx.doi.org/doi:10.1162/jocn.2009.21111
http://dx.doi.org/doi:10.1177/0963721411422522
http://dx.doi.org/doi:10.1016/j.evolhumbehav.2006.09.002
http://dx.doi.org/doi:10.1080/02699930244000453
http://dx.doi.org/doi:10.1073/pnas.0805664105

Primitive geometric shapes and facial dominance 56

Righart, R., & de Gelder, B. (2008). Recognition of facial expressions is influenced by emotional scene gist.
Cognitive, Affective, & Behavioural Neuroscience, 8(3), 264-272. doi:10.3758/ CABN.8.3.264 <

Todorov, A., Mandisodza, A. N., Goren, A., & Hall, C. C. (2005). Inferences of competence from faces predict
election outcomes. Science, 308(5728), 1623-1626. doi:10.1126/science.1110589

Todorov, A., Pakrashi, M., & Oosterhof, N. N. (2009). Evaluating faces on trustworthiness after minimal time
exposure. Social Cognition, 27(6), 813—-833. d0i:10.1521/50¢0.2009.27.6.813 <

Tracy, J. L., & Robins, R. W. (2008). The automaticity of emotion recognition. Emotion, 8(1), 81-95.
d0i:10.1037/1528-3542.8.1.81 d

Watson, D. G., Blagrove, E., Evans, C., & Moore, L. (2012). Negative triangles: Simple geometric shapes
convey emotional valence. Emotion, 12(1), 18-22. doi:10.1037/a0024495 <

Alexander Toet received his PhD in physics from the University of Utrecht,
Utrecht, the Netherlands, in 1987. He is currently a guest researcher at the
Intelligent System Laboratory Amsterdam, Faculty of Science, University of
Amsterdam, where he investigates the effects of color on affective image
classification, and a senior research scientist at TNO (Soesterberg, the
Netherlands), where he investigates multimodal image fusion, image quality,
human visual search and detection, and visual target distinctness. He also
studies cross-modal perceptual interactions between the visual, auditory,
olfactory, and tactile senses.

Susanne Tak received her PhD in human—computer interaction from the
University of Canterbury, Christchurch, New Zealand. She currently works

as a research scientist at TNO (Soesterberg, the Netherlands). Her research
interests are in information visualization (in particular, cognition and visualiza-
tion), human—computer interaction (in particular, the interaction of everyday
users with technology), cognitive psychology, and human problem solving.

Copyright 2013 A Toet, S Tak p
Published under a Creative Commons Licence a Pion publication


http://dx.doi.org/doi:10.3758/CABN.8.3.264
http://dx.doi.org/doi:10.1126/science.1110589
http://dx.doi.org/doi:10.1521/soco.2009.27.6.813
http://dx.doi.org/doi:10.1037/1528-3542.8.1.81
http://dx.doi.org/doi:10.1037/a0024495

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Button 24: 
	Button 25: 
	Button 26: 
	Button 27: 
	Button 28: 
	Button 29: 
	Button 30: 
	Button 31: 
	Button 32: 
	Button 33: 
	Button 34: 
	Button 35: 
	Button 36: 
	Button 37: 
	Button 38: 
	Button 39: 
	Button 40: 
	Button 41: 


