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ABSTRACT  
Rational Consumers strive to make optimal purchasing decisions based on quality and price. 
However, a growing body of evidence indicates that innate psychological biases may thwart 
consumers in their attempts to make such decisions. One such bias is the human preference for 
objects that possess vertical mirror symmetry; such symmetry is exhibited by many man-made 
and natural objects, including the human body and, most particularly, the human face. Here we 
study whether this symmetry bias extends also to number sequences that possess vertical 
mirror symmetry. Specifically, we use a laboratory setting to study whether home buyers are 
biased toward real estate prices that possess relatively higher degrees of vertical mirror 
symmetry. We find a statistically significant result, indicating that such a bias does indeed exist. 
Thus, although such a bias is well established in the evolutionary psychology literature, we show 
that it extends into the arena of consumer preferences based purely on visual representation of 
product price. Although the present study looks just at real-estate price preferences, the 
statistically significant results clearly have implications for all consumer choice decisions based, 
at least in part, on the physical representation of product price.  
 

 

ARTICLE 
________________________________________________________________ 
 

Introduction 
 

Understanding consumers’ mental processing of price and product information is an important 
avenue of consumer and psychology research. Indeed, the fact that consumers may deviate 
from strictly rational purchase decisions is now well established. The fields of consumer 
psychology and behavioral marketing have identified a broad array of behavioral biases, which 
are often categorized into biases associated with motivation, cognition, and emotion. However 
they all share a common neurological origin: brain evolution has conditioned certain 
unconscious responses that override our conscious attempts to make rational decisions. 
 
In the present study we focus on the unconscious human bias toward objects that possess 
vertical mirror symmetry. The obvious example of such an object is the human face and, as we 
discuss below, there is a broad body of evidence showing a clear preference for facial symmetry 
in mate selection; and a highly evolved ability among humans to discern even very slight 
asymmetries in facial features. 
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We test whether this preference for symmetry extends beyond facial features into the realm of 
number sequences. Just about all purchase decisions are made, at least in part, on the basis of 
observing numbers: the product price. Often these decisions are made in situations where a 
large array of price information has to be processed rapidly. Therefore it is our contention that 
unconscious biases – such as a bias for number symmetry in the product price – may impact 
such decisions.  
 
To test our hypothesis we conduct a series of simple laboratory experiments on business school 
students, in which students select real-estate properties based partly on price. We find that, 
even if the identical property is slightly more expensive, students prefer the property that 
displays a price in which the number sequence possesses vertical mirror symmetry (i.e., 
$810,018 versus $801,118). We thus provide evidence that, at least under certain conditions, 
the human unconscious preference for mirror symmetry extends into the realm of number 
sequences in product prices. 
 
Hopefully, our identification of this bias in real-estate selection will educate consumers. By 
becoming aware of this innate bias, consumers will be better prepared to make strictly rational 
purchase decisions based on price information. We conclude the paper with a discussion of the 
implications of our results for public policy and consumer education. 
 
Symmetry Bias 
 
Our understanding of the underlying mechanisms behind various unconscious biases has 
increased markedly in recent years. One of these more recent areas of neuroscientific study 
focuses on ‘aesthetic biases’. In essence, humans are unconsciously attracted to stimuli that 
they perceive as possessing high aesthetic value (i.e., that they perceive as beautiful), and are 
unconsciously repelled by stimuli that they perceive as possessing low aesthetic value (i.e., that 
they perceive as ugly). 
 
Several recent studies have found that humans possess a strong preference for symmetrical 
objects, particularly objects characterized by vertical mirror symmetry; the obvious example of 
which is the human face. Thus there is considerable evidence that the recognition of symmetry 
occurs effortlessly and automatically in a wide variety of conditions. The human visual system 
attributes special status to mirror symmetry, which brooks the question of why the human brain 
is so predisposed to this rapid, accurate, effortless, and unconscious identification of vertical 
mirror symmetry. The answer is generally thought to reside in evolutionary biology. In the natural 
world, most biological objects (prey, predator, mate) are symmetrical. In such an environment it 
is advantageous to have an alert system that quickly identifies symmetry; thus allowing for timely 
appropriate action. In his book, Symmetry (2008), Du Sautoy notes that the ability to spot 
symmetry in the chaotic tangle of the jungle is a factor of survival: Symmetry behind the bushes 
is either something to eat or something to be eaten.  
 
In addition to the detection of predator/prey, humans may have evolved their symmetry-detection 
neurology to aid mate selection. The prominent theory of sexual selection is known as the 
parasite theory. This theory holds that features advertising resistance to parasites are preferred 
in sexual selection. Therefore the beauty of bodily form seen by animals choosing mates is 
based on perception of high parasite resistance. A given individual’s level of parasite resistance 
may be determined by the level of genetic diversity possessed by that individual, termed 
heterozygosity. This is where symmetry comes in: Symmetry of bilaterally represented traits is 
positively correlated with heterozygosity in many animals, including humans. Thus, facial 
symmetry may display underlying heterozygosity and parasite resistance. 
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The human preference for, and ability to detect, the aesthetic quality of symmetry – particularly 
vertical mirror symmetry – extends beyond purely facial symmetry, although in evolutionary 
terms the latter may well have been the origin. Contemporary humans, acting within modern 
industrial societies, clearly no longer need this symmetry detection neurology for survival. 
However, regardless of its redundancy, this neurological ‘hard-wiring’ still drives human 
preferences. The purpose of our study here, therefore, is to test for a symmetry bias when 
observing something that contemporary humans do devote a considerable amount of attention 
to – particularly in a product selection setting -- namely, price number sequences. 
 
Consumers are continually bombarded with a mass of numerical stimuli in the form of product 
prices. Consciously, they look through the number to some meaning behind it: Is the price high 
or low? But unconsciously the above evidence from psychology indicates that consumers may 
also see the number simply as a physical shape, as an artifact, in the same way as they 
unconsciously view an inanimate shape or a human face. Might consumers, therefore, have an 
innate bias toward number sequences that possess vertical mirror symmetry? 
 
 

Method 
 
Approximately three hundred undergraduate business students were surveyed, predominantly 
aged in their early twenties. There was a rough balance of male and female subjects from a 
broad array of ethnic backgrounds. Each subject was handed a sheet of paper containing eight 
property listings, four on each side. Each listing comprised a photograph of the property, some 
basic data such as square footage, number of bedrooms, and a price. Approximately half the 
subjects were given the control sheet (Appendix A), and half were given the test sheet 
(Appendix B). The one symmetrical price on the test sheet was the test element; it comprised 
the only difference between control and test sheets. All house prices were equally prominently 
displayed and each contained six digits, three each side of a symmetrical comma. A font was 
selected that ensured that each digit possessed the maximum integral symmetry (e.g., the 
number ‘1’ comprised just a vertical line, the number ‘0’ was a perfect oval, etc.). 
 
 

Results and Conclusion 
 
Respondents were statistically more likely to select the house with the symmetrical price. Our 
results showed that the human aesthetic bias toward objects possessing vertical symmetry 
extends beyond just facial representations and inanimate shapes. It extends also to number 
sequences that possess greater visual symmetry. Although the study looked just at real estate 
prices, the statistically significant result clearly has implications for many purchase decisions. It 
is especially important for consumers to become aware of biases and subconscious preferences 
when the modern focus and goal of marketing professionals is considered. This goal is to 
understand and directly influence the consumer decision process particularly at the 
subconscious level. Consumers will be better prepared to make rational decisions despite 
marketing efforts if potential biases are understood. This preparedness is especially necessary 
in cases of habitual buying decisions where little or no conscious thought is employed. 
Consumers must be aware of the potential implications of symmetry bias when considering a 
product that may become a habitual purchase item. If the item is chosen first based on 
symmetry bias, then chosen in the future based on habit, many opportunities for rational 
consideration of the product may be lost.  
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Finding that symmetry bias is present in decisions made regarding durable, long-term 
investments such as houses, where considerable thought is often employed, shows the even 
greater implications present for habitual purchases. Habitual and impulse purchases are made 
quickly with little to know conscious thought. If symmetry bias can influence consideration of a 
durable goods purchase it follows that the purchase of disposable products on a whim will be 
affected more.  
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