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Predicting Personality or Prejudice? Facial Inference in the Age of Artificial Intelligence 

 

Abstract 

 

Facial inference, a cornerstone of person perception, has traditionally been studied through 

human judgments about personality traits and abilities based on people’s faces. Recent advances 

in artificial intelligence (AI) have introduced new dimensions to this field, employing machine 

learning algorithms to reveal people’s character, capabilities, and social outcomes based just on 

their faces. This review examines recent research on human and AI-based facial inference across 

psychology, business, computer science, legal, and policy studies to highlight the need for 

scientific consensus on whether or not people’s faces can reveal their inner traits, and urges 

researchers to address the critical concerns around epistemic validity, practical relevance, and 

societal welfare before recommending AI-based facial inference for consequential uses.  

Keywords: facial inference, facial profiling, artificial intelligence, machine learning, bias, 
privacy 

  



Predicting Personality or Prejudice? Facial Inference in the Age of Artificial Intelligence 

 

“Human face is a slate where every line has a meaning;  
a slight cramp can look like mockery and a scratch like deceitfulness.” 

Lichtenberg (1778) 

1 Introduction 
 

People’s faces play a key role in how others perceive and respond to them—affecting 

everything from snap judgments to behavioral outcomes [1, 2]. Given the proximal and evident 

nature of facial stimuli, it is not surprising that people use others’ faces to infer their personalities 

and character traits that are not so apparent [3-5]. The idea that people’s outer appearance can 

reveal something deeper about their character is intuitively appealing. Since the time of Aristotle, 

humans have believed in and practiced physiognomy—seeking to infer others’ character based 

on their appearance [6]. Johann Caspar Lavater (1878), a Swiss theologian, published a series of 

popular articles in which he argued that imperfections on the face were a mark of personal 

imperfections. Even though folk wisdom and popular culture are replete with reminders that 

others can be “wolves in sheep’s clothing,” and “don’t judge a book by its cover,” people 

spontaneously infer others’ traits such as sociability [7], competence [8, 9], trustworthiness [10, 

11], and even sexual unfaithfulness [12] from their physical appearance, often in split seconds. 

Advances in machine learning have allowed researchers to model these facial inferences and 

generate facial stimuli that are perceived to vary across a wide variety of character traits, 

including trustworthiness and dominance [13].  

1.1 Consequences of Facial Inferences 

 Extensive evidence shows that such inferences can profoundly affect critical outcomes in 

legal, financial, interpersonal, and political domains. For instance, partners perceived to be more 

trustworthy based on their faces received greater rewards from children in an economic trust 



game [14]. Beyond children’s games, adults are as likely to rely on facial inferences for 

consequential decisions—defendants perceived to be less agreeable based on their faces were 

more likely to receive a guilty verdict [15], and those perceived to be less trustworthy were more 

likely to receive the death penalty [16]. Entrepreneurs who were perceived to be more 

competent, confident, trustworthy, and resilient based on their faces were more likely to receive 

investor funding [17]. Business leaders judged to be more powerful based on their faces enjoyed 

better popularity-based outcomes (e.g., vote share) and performance-based outcomes (e.g., 

company profits) [18]. Similarly, country leaders judged to be more competent based on their 

faces received more foreign direct investment [19].  

1.2 Accuracy of facial inferences 

 Such judgments may be common, spontaneous, and consequential, but they are not very 

accurate [20]. Specifically, most academic research has focused on whether people can predict 

others’ personalities (e.g., extraversion, openness, agreeableness, emotional stability, 

conscientiousness, trustworthiness, dominance, etc.) at above-chance levels (i.e., more than 

50%). Studies show that people can infer others’ level of openness, extraversion, neuroticism, 

agreeableness, self-esteem, religiosity, competence, and sexual orientation based on their 

appearance at above-chance levels [21-24]. Even though significant, the correlations between 

others’ ratings and self-ratings on these personality traits are small to moderate (~ .14 to .27), 

limiting the practical usefulness of these ratings [23, 25]. Therefore, statements about being able 

to accurately predict others’ character from their appearance necessitate distinguishing between 

significance testing and the magnitude of the effect [22].  

In addition to this modest accuracy for some traits, the evidence is equivocal for other 

traits, such as political orientation [26, 27] and intelligence [28]. Finally, these inferences are 



driven by both perceiver and target characteristics. Importantly, in a study investigating 700,000 

ratings of faces, trait inferences (e.g., creative, intelligent, competent, etc.) were affected more by 

perceivers’ characteristics than the target stimuli [29, 30]. Facial inferences have also been 

shown to be influenced by culture [31], learned stereotypes about social groups [32], target 

gender [9], and individual differences in social learning [11].  

1.3 (Over) Confidence in Facial Inferences 

 Interestingly, people not only infer others’ personalities from their faces even when more 

diagnostic information is available, but they are also exceedingly confident in their judgments [5, 

33, 34], indicating that people lack metacognition about their facial inferences. Importantly, the 

reliance on face-based judgments persists even when people are made aware of the inaccuracy 

and far-reaching implications of such judgments [35], unless they are confronted with negative 

information about the target that is both extreme and reliable [10]. Research shows that people’s 

belief in physiognomy [36, 37], or the idea that an individual’s appearance reveals their character 

[34], predicts their confidence in their face-based trait judgments. Importantly, the more people 

believe that individuals’ appearance reveals their character, the more they support AI-based facial 

inference (facial profiling) for consequential uses such as law enforcement, employment, 

education, and business [34].  

 

2 AI-based facial inference 

With the advent of machine learning, facial inference has evolved beyond the capabilities 

of human observers. Computer algorithms have been developed to assess facial features and 

predict or infer people’s traits and tendencies—also known as facial profiling. Unlike facial 

recognition, which simply matches a face to an identity in a database, facial profiling seeks to 

draw conclusions about a person’s character traits, or even predict future actions based on 



physical appearance. Facial profiling has gained traction in popular culture as well as in the 

business and governance sectors due to its purported ability to revolutionize decision-making by 

enhancing efficiency, convenience, and customization, while reducing costs. For instance, facial 

profiling algorithms that can infer criminal intent could be invaluable for public safety agencies 

by helping them arrest potential criminals before they act. Similarly, facial profiling algorithms 

that can infer trustworthiness could help banks and insurance firms reduce the incidence of 

delinquent loans. Facial profiling tools that can evaluate competence or other traits could aid 

employers in hiring more suitable candidates, and those that assess consumers’ preferences could 

enable retail stores and advertisers to offer customized recommendations. Indeed, there are facial 

profiling apps that promise to provide comprehensive personality and compatibility assessments 

based solely on a selfie (e.g., Facemetrics). For instance, an Israeli startup, Faception, claims that 

its facial profiling algorithm based on deep learning methods can predict whether someone is a 

terrorist, or a pedophile, among other things, simply by analyzing their face. Facial profiling 

technology also promises to streamline the insurance claims process by predicting people’s 

likelihood of submitting fraudulent insurance claims through a mere selfie [38]. 

2.1 Rationale behind AI-based facial inference 

 In addition to these commercial applications, extensive academic research has developed 

algorithms that claim to reliably infer underlying traits including, but not limited to, extraversion, 

openness, conscientiousness, neuroticism, and agreeableness [39-43], political orientation [44-

46], criminality [47], and sexual orientation [20] from people’s pictures or short video clips. The 

correlations between actual and inferred attributes range from modest to high (r ~ .13 - .80) [20, 

40, 45, 47]. This work is based on the argument that the low accuracy of humans when judging 

character traits from others’ faces does not necessarily mean that relevant cues are not 



prominently displayed. Instead, people may simply be unable to detect or interpret them [20]. 

For example, researchers have used a machine learning algorithm to determine the 

trustworthiness of CFOs through facial features such as the angle of the inner eyebrow ridge, the 

roundness of the face, and the angle of the chin [48], and find that auditors charge a lower fee to 

firms whose CFOs were identified as more trustworthy-looking by the machine learning 

algorithm. Similarly, financial analysts perceived to be more trustworthy based on their faces by 

a machine learning algorithm had better forecast accuracy, presumably because firm managers 

were more inclined to share relevant information with analysts who appeared more trustworthy 

[49].  

2.2 Concerns related to AI-based facial inference 

Despite its growing popularity in both academic research and commercial applications, 

scholars across multiple disciplines have criticized AI-based facial inference as resurrecting the 

pseudoscience of physiognomy by prioritizing predictive power at the data level without 

questioning the epistemic foundations [50, 51]. AI-based facial inference is fundamentally built 

on the assumption that specific facial attributes can reliably predict personal traits— echoing 

outdated beliefs that lack scientific consensus [52]. Given the consequential use cases of AI-

based facial inference systems highlighted above, the dangers of such assumptions are not 

merely theoretical. While human social psychology research has focused on the ability to predict 

character traits based on facial stimuli with above-chance accuracy, recent academic research and 

commercial AI-based facial inference systems promise near-perfect accuracy. Casting doubts on 

these claims, commercial gender detection tools [53] and job candidate selection software [54, 

55] have been shown to make erroneous gender and race classifications.  



Furthermore, these AI-based systems inherit the biases of the data they are trained on, 

casting doubts on the claims to enhance fairness. For example, driven by their over-

representation in criminal databases, African American individuals were more likely to be 

wrongly classified as suspects [56], underscoring that AI-based facial inference systems risk 

perpetuating further discrimination against marginalized communities [57]. These concerns are 

exacerbated by AI-based facial inference systems often operating as ‘black boxes,’ where the 

algorithms’ internal workings and decision-making processes remain opaque. This lack of 

transparency may mean that the inferences are simply based on irrelevant or contextual data, or 

worse, systematic human biases and stereotypes reflected in the data on which it was trained [50, 

58]. Apart from these issues that are specific to facial inference, the use of these systems without 

clear consent, especially in surveillance and law enforcement contexts, raises significant 

concerns about privacy, mass surveillance, and the erosion of civil liberties, leading law 

researchers to urge policymakers to stall the proliferation of AI-based facial inference systems 

and declare them deceptive, unfair, unjust, and oppressive [55]. 

Importantly, these myriad concerns about AI-based facial inferences are shared by 

laypeople. Recent research shows a remarkable correlation between the judgments of AI-based 

facial inferences by AI-competent experts and laypeople [51], with both AI experts and laypeople 

unwilling to trust character trait inferences made by AI [51, 59]. These judgments were driven by 

people’s beliefs about the irrelevance of facial images for inferring personality traits, potential 

over-reliance on social stereotypes to form these judgments, lack of evidence that AI can reliably 

infer character traits from pictures, and ethical and discriminatory concerns.   

2.3 Accurate, Fair, and Transparent AI-based Facial Inference  



 As such, these AI-based facial inference systems lack epistemic validity, and there is no 

scientific consensus regarding their claims of predictive accuracy [50-52]. As the first step, the 

field needs to form a scientific consensus about whether or not the face reveals specific traits 

with sufficiently high accuracy that it can be used to make consequential decisions, and 

communicate this consensus to the public and to policy experts [34]. Next, rigorous ethical 

frameworks are needed to ascertain the societal value of AI-based facial inference systems. In 

conjunction, the research community needs to make efforts to diversify and make more 

representative the datasets that these systems are trained on to reduce biases. The algorithms and 

code underlying AI-based facial inference systems must be openly available so that experts 

assess its validity. The development of such systems must be held to the highest empirical and 

disclosure standards about their limitations, including classification or prediction accuracy, area 

under the curve (AUC), sensitivity, specificity, precision, balanced accuracy, and the no 

information rate [60, Table 1]; that way, users and stakeholders have a full picture of all relevant 

accuracy metrics, not just hand-picked metrics that make the developers look attractive. Given 

the potentially severe consequences of mistaken AI-based facial inference systems, this work 

must be based on interdisciplinary scholarship including, but not limited to, social psychologists, 

computer scientists, ethicists, and legal and policy experts to ensure that any progress is 

scientifically valid, practically useful, and societally beneficial.  

3 Conclusion 

In summary, people tend to make quick judgments about others’ character [3], 

capabilities [24], preferences [61], social outcomes [47], and even humanity [62] from others’ 

faces. Such face-based inferences are hard to update [10, 35] and have the potential to 

profoundly shape crucial outcomes in life [15-18]. However, these inferences are not very 



accurate [5, 22-23]. Despite the limited accuracy, people are over-confident in their ability to do 

so [33] and tend to generalize this ability to AI-based facial inference systems [34], which, in 

turn, increases their support for the use of AI-based facial inference for important decisions in 

diverse domains including business, government, and education. While intuitively appealing, 

scholars have criticized AI-based facial inference as propagating the pseudoscience of 

physiognomy and harming marginalized communities [50, 52, 55]. Without the necessary 

interventions outlined above, AI-based facial inference, as it currently stands, not only holds little 

value but poses huge risks to individuals and the society. 
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Further Reading  

Further information on references of particular interest 

5** This research focuses on the validity of face-based inferences among human participants. 

While facial inferences accurately predicted behavior, perceivers’ confidence in their 

judgments was unrelated to accuracy, underscoring that people lack meta-cognition about 

their facial inferences. Finally, the authors provide evidence that the accuracy of facial 

inferences may possibly be due to self-fulfilling effects—driven by perceivers’ beliefs rather 

than by an actual link between face and character. 

10** This research shows that people’s face-based inferences are highly resistant to updating. 

People updated their implicit face-based inferences only when they encountered extreme and 

credible counter-information.     

13** Using deep learning, this research models the perceptual bases of facial impressions of 

34 perceived social and physical attributes such as age, attractiveness, political orientation, 

and trustworthiness. The model is, therefore, able to generate faces that vary on these 

https://doi.org/10.1177/01461672211048291
https://doi.org/10.1037/pspi0000364


attributes, manipulate facial stimulus to be high or low in these attributes, and predict the 

impressions a specific face will evoke in a North American audience.   

23** Across two meta-analyses, the results suggest that there might be a very modest kernel 

of truth (r = .14) in people’s impressions of trustworthiness from faces. The accuracy is 

somewhat higher with traits such as aggressiveness and unfaithfulness (which are more 

clearly physiological) than traits that are not—such as honesty or cheating. 

34** Across ten studies, this research investigates a novel antecedent for people’s 

overconfidence in their appearance-based judgments—the lay theory that an individual’s 

appearance reveals their character. This, in turn, increases people’s support for AI-based 

facial inference for consequential uses such as security, employment, education, and financial 

services.  

45** In this research, the authors employed an AI-based algorithm to predict people’s 

political orientation from standardized images. The accuracy (r = .22) was comparable to 

human raters (r = .21). The algorithm also predicted the political orientation of 3,401 

politicians from the U.S., U.K., and Canada with a correlation of approximately .13. 

50** This chapter argues that AI-based facial inference is the modern reincarnation of 

physiognomy. Using two case studies, the authors explain how AI-based facial inference 

propagates harmful stereotypes and can lead to discrimination and injustice.  

51** This research examines the ethical evaluations of facial inferences made by AI, 

focusing on how people with AI expertise and laypeople perceive AI’s ability to make 

inferences from human faces. While both groups do not trust many AI-based facial 

inferences, they differ in the reasons for doing so.  



 

55** This article provides a legal studies perspective on AI-based facial inference, which the 

authors refer to as “physiognomic AI.” Advocating for urgent legislative intervention, the 

article recommends declaring such technologies as inherently unfair and deceptive, 

enhancing biometric privacy laws, and banning their use in public spaces. 

58** This study investigated whether facial profiling algorithms’ ability to discern sexual 

orientations is driven by the distinct self-presentation styles of people of different sexual 

orientations. Significant differences were found; for instance, gay individuals tended to wear 

glasses more frequently and upload brighter images compared to heterosexual individuals. 
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