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Abstract

People automatically make inferences from other’s appearance, and there is evidence that personality judge-
ments have substantial accuracy for some traits, such as trustworthiness. However, interpersonal intuition is 
prone to error, so the validity of appearance-based inferences has been repeatedly questioned, and research has 
never conclusively established a relationship between facial appearance and participation in criminal activities. 
Therefore, the aims of this study were to examine: 1. participants’ competence to differentiate between criminals 
and non-criminals based on the facial appearance, 2. gender differences in theability to distinguish between cri-
minals and non-criminals, and 3. associations between confidence in judging others and accuracy of differentia-
ting between criminals and non-criminals. The study was conducted on-line. Convenience sample of 832 adult 
internet users took part in this study. Participants’ average age was 24, they were mostly females (81%), with 
at least a high school diploma (55%). Participants had to estimate how much confidence they have in their own 
judgements of other people, and then if each of 20 presented faces looks like a criminal’s. The average accuracy of 
(non)criminality ratings for all photographs was 57%. The accuracy of the estimated non-criminality was higher 
(70%) than the accuracy of the estimated criminality (45%). There were no significant gender differences in the 
accuracy of (non)criminality ratings. Finally, women were less confident than men in judging unfamiliar faces, 
and participants who were more confident in their own judgements had a higher accuracy in ratings of criminals 
and lower accuracy in ratings of non-criminals, but the effect sizes were small. 
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Introduction

Throughout history the link between physical appearance, especially facial characteristics, behav-
ioural and psychological characteristics of people was of great interest to many researchers. One of these 
characteristics, that captured special attention of many researchers investigating facial appearance-based 
inferences for many years, was criminality. For example, in the 19th century Lombroso hypothesized that 
compared with „”normal“ women, female criminals more often have “receding foreheads, over jutting brows, 
large lower jaws, and prominent cheekbone“ (Zebrowitz, 1997).  Even today, researches argue that specific 
facial features may serve as predictors of propensity for prosocial and antisocial behaviour (e.g. Haselhuhn 
& Wong, 2012; Stirrat & Perrett, 2012; ten Brinke & Porter, 2012). For example, greater facial width-to-
height ratio is hypothesised to add to the impression of person’s aggressiveness and dangerousness (Heh-
man, Leitner, Deegan, & Gaertner, 2013). 

For creating impressions about others, people need very little cognitive effort, very little time (less 
than 100ms) and minimum information (e.g. a very brief interaction or even just exposure to a photo) (Klatt 
et al, 2016; Todorov, Olivola, Dotsch, & Mende-Siedlecki, 2015; Todorov, Said, Engell, & Oosterhof, 2008; 
Valla, Ceci, & Williams, 2011; Willis & Todorov, 2006; Zebrowitz, Voinescu, & Collins, 1996). The usage of 
those heuristics helps us get around in the social world (Willis & Todorov, 2006), and it seems that some 
appearance-based trait judgments are quite accurate (e.g. Roney, Hanson, Durante, & Maestripieri, 2006; 
Shevlin, Walker, Davies, Banyard, & Lewis, 2003). 

However, evidence that facial qualities are enough to enable accurate judgement is scarce, and there 
is even less evidence which appearance qualities are necessary for those judgements to be made (Zebrow-
itz, 1997). One of the main models that attempts to explain the relationship between individuals’ facial 
features and the perception of that individual by others is the two-dimensional model which proposes that 
people have a tendency to assess faces along two fundamental dimensions: trustworthiness and dominance 
(Todorov, Baron, & Oosterhof, 2008). Moreover, the perception of emotional expressions if influenced by the 
structural facial features (Marsh, Adams, & Kleck 2005; Neth & Martinez 2009; Oosterhof & Todorov 2008; 
Sacco & Hugenberg 2009), as well as resemblance to emotional expressions influence social attributions 
from faces (Montepare & Dobish, 2003; Oosterhof & Todorov 2008; Said, Sebe, & Todorov, 2009; Todorov & 
Duchaine 2008; Todorov et al., 2015; Zebrowitz, Kikuchi, & Fellous, 2010). 

Generally, studies investigating personality judgements found substantial accuracy in assessing 
trustworthiness from photographs that were presented in a trial-by-trial manner (e.g. Todorov, Baron, & 
Oosterhof, 2008). Moreover, other studies suggest that face characteristics shown in photographs may also 
provide additional cues about behavioural tendencies of the target, such as cheating in a Prisoner’s Dilem-
ma game (Verplaetse, Vanneste, & Braeckman, 2007).

People usually relate certain categories of people to stereotypic notions about how they are ex-
pected to look, and there are also present stereotypes about criminality, as well as types of faces prone to 
particular crimes (Bull, 1992; Bull & McAlpine, 1998; Dumas & Testé, 2006; MacLin & Herrera, 2006; Shoe-
maker, South, & Lowe, 1973). Raters are usually concordant in their estimates of the criminal appearance of 
faces (Flowe, 2012; Funk, Walker & Todorov, 2017; MacLin & Herrera, 2006), where dominance is referred 
to as the main factor contributing to the assessment of a person as someone who has committed a criminal 
offense (Todorov et al., 2008). Moreover, studies confirmed high correlations between criminal appearance, 
observed untrustworthiness and dominance, as well as greater masculinity of faces (Flowe, 2012; Funk et 
al., 2017; Porter, ten Brinke, Gustaw, 2010; Ward, Flowe, & Humphries, 2012). When it comes to emotional 
expression, angry faces are perceived as emotionally more dominant, and if the the eyes and the mouth are 
relatively close to each other even neutral faces are rated as having an angry appearance (Hess, Blairy, & 
Kleck, 2000; Knutson 1996; Montepare & Dobish 2003). In addition, unattractiveness, facial maturity and 
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asymmetry were frequently found to be positively associated with perceived criminality (Berry & Zebrow-
itz-McArthur, 1988; Bull, 2006; Dumas & Testé, 2006; Todorov, 2008; Zebrowitz et al., 1996; Zebrowitz & 
McDonald, 1991). 

Both perceiver and target characteristics contribute to the accuracy of inference-based impressions 
(e.g. Ambady, Hallahan, & Rosenthal, 1995). Accuracy is moderated by our knowledge gained from prior 
experiences, our attitudes and experiences with the people who show particular face-trait correlation, the 
culture to which we belong (Todorov et al., 2015) and a disposition for particular face-trait correlations and 
overgeneralized response to facial features (Zebrowitz, 1997). The inner-group bias in recognizing faces 
was generally confirmed in both genders (e.g. Rehnman & Herlitz, 2006, 2007; Wright & Sladden, 2003). 
However, some authors found that females perform better of regardless of target’s gender (e.g. McBain, Nor-
ton, & Chen, 2009; Rehnman & Herlitz, 2007; Shapiro & Penrod, 1986), while other found males are better 
in recognizing females faces (McKelvie, Standing, Jean, & Law, 1993; Rehnman & Herlitz, 2007). Neverthe-
less, females were also found to make more errors than males in the recognition task (Shapiro & Penrod, 
1986) and making more false positive judgements in criminality ratings for all faces (Hirst et al., 2016). This 
could be attributed to the females’ tendency to overemphasize their probability of being victimized and 
thus maintaining a high fear of crime (Miller, Rossi & Simpson, 1991) and a higher sensitivity in rating the 
degree of criminality from facial expressions. Moreover, it was found that females have more difficulty in 
criminality ratings for a specific type of criminal offenses (Valla et al., 2011) although people’s expectations 
about a criminal perpetrator’s physical appearance vary in relation to the type of criminal offense (Dumas & 
Testé, 2006; Macrae & Shepherd, 1989; Shoemaker et al., 1973; Skorinko & Spellman, 2013; Yarmey, 1993). 
In addition to the targets’ features and participants’ characteristics, appearance-based trait judgments also 
depend on the conditions of the research situation (e.g. the length of exposure, image quality) (Todorov & 
Porter, 2014; Willis & Todorov, 2006). 

Since interpersonal intuition is prone to error, validity of appearance-based inferences has been 
repeatedly questioned, and research has never conclusively proved an association between facial appear-
ance and participation in criminal activities (e.g. Olivola & Todorov 2010; Zebrowitz, 1997). Negative con-
sequences of criminality-based inferences also contributed to the long-lasting stigma assigned to the field 
(Gould, 1981). These stereotypes may influence adjudications at all stages of the legal process (Bull & Rum-
sey, 1988; Shepherd, 1989). People more often remember criminal-looking faces (MacLin & MacLin, 2004) 
and chose them more often in police line-ups (Flowe & Humphries, 2011; Flowe, Klatt, & Colloff, 2014; Mc-
Quiston & Malpass, 2002). Behavioural confirmation model speaks in favour of self-fulfilling prophecy effect 
- people whose faces induce strong expectations about their dispositional characteristics may be treated as 
though they indeed possess them (e.g. Snyder, Tanke, & Berscheid, 1977). Thus, if a person charged with 
an offence has a face that is “representative” of that offence, he/she is more likely to be found guilty than a 
person who does not have such a face (Macrae & Shepherd, 1989; Shoemaker et al., 1973) regardless of the 
strength of the prosecution’s evidence (Dumas & Testé, 2006). In addition, according to Dangerous Deci-
sions Theory (DDT; Porter & ten Brinke, 2009), intuitive evaluations of trustworthiness are lasting and may 
strongly direct assimilation and interpretation of the new data and decision about a person. Assessment of 
credibility and of guilt or innocence could be biased to such a degree that the subsequent judgements are 
largely irrational (Dumas & Testé, 2006; Kahneman & Tversky, 1982). 

Consequently, this study was prompted by the: (a) inconclusiveness of support in favour of the 
relationship between facial appearance and participation in criminal behaviours; (b) potential negative out-
comes of trait inferences of perceived criminality and today’s pressure for quick impersonal solutions in de-
tecting potential threat to people’s security (Wu & Zang, 2016); (c) inconsistent findings on significant gen-
der differences in face perception, recognition and classification (Megreya, Bindemann, & Havard, 2011); 
(d) lack of research on association between criminal stereotypes and identification for female suspects and 
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assessments of a female suspect’s guilt (Ward et al., 2012); (e) and even less studies on how well people 
can assess their own (in)ability to make valuable inferences from faces (Todorov et al., 2015), and how this 
prospective confidence relates to the accuracy of their judgements. 

Study aims and hypothesis

1. To examine participants’ ability to differentiate between criminals and non-criminals. Built on 
previous research (e.g. Johnson, Anderson, Westra, & Suter, 2018; Porter et al., 2008; Valla et al., 2011), it 
was hypothesised that accuracy of detecting non-criminals will be higher than of detecting criminals, and 
that the accuracy of detecting both non-criminals and criminals will be greater than the chance.

2. To examine gender differences in competence to distinguish amongst criminals and non-crimi-
nals. Previous studies indicated that females were generally more accurate in processing face-specific in-
formation (e.g. Rehnman & Herlitz, 2006, 2007; McBain et al., 2009), so it was expected that females will 
be more accurate in their judgements than males. However, because in this study (non)criminality of only 
female faces was assessed, and women tend to judge faces of other women as slightly more trustworthy 
than male faces (Mattrozzi et al., 2015), it was hypothesised that gender differences will be small. 

3. To examine the association between the confidence in judging others and accuracy of distinguish-
ing between criminals and non-criminals. Based on the findings from eyewitness identification field it was 
hypothesised that the association between confidence in judging others and the accuracy of distinguishing 
between criminals and non-criminals will be small (e.g. Cutler & Penrod, 1989), and that respondents will 
overestimate their ability (e.g. Brewer & Wells, 2006). 

Method

Participants

Data were collected as a part of a larger on-line research , on a convenient sample of 1312 adult 
internet users. Only data from the participants who fully completed the survey (N=832) were analysed. 
Participants were mainly young (Mage = 23.95; SDage = 6.76), females (N = 675), with at least a high school 
diploma (55%). From the analysis answers from the respondents who partially filled survey (N=458) and 
from those who responded using obvious patterns (e.g. claiming that every photo depicts a (non)criminal) 
(N = 22)  were excluded (see Johnson et al., 2018). 

Procedure

Photographs selection (pilot study 1 and 2)

In order to choose the initial set of photographs, we used the following criteria: coloured, for-
ward-facing photographs with adequate lighting of the face, standard ID photo (photos taken by others for 
ID documents, excluding police mugshots and selfies), Caucasian, female, without scars or other marks on 
the face (i.e. tattoos, noticeable make-up) (e.g. Funk & Todorov, 2013), diverse in terms of the type of crime 
they are suspected of (e.g. homicide, fraud, drug trafficking, terrorism, human trafficking), socio-economic 
status, age, occupation. Criminals’ photographs (N = 59) were chosen from Interpol database of wanted 
criminal suspects (https://www.interpol.int/notice/search/wanted) which is openly accessible. The re-
searchers’ female friends and acquaintances’ photographs were used as non-criminals’ photographs (N = 
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40), after they gave their written consent for using their photographs in the study, and were acquainted with  
the purpose and aims of the study. To ensure the photograph uniformity, other body parts except face, neck 
and shoulders, most of the background were removed, and they were adjusted to the same size and scaling 
(resized to 360 pixels).

The aim of the first pilot study was to assess the quality (e.g. contrast, acceptable face’ lightening) 
of every photography on a 3-point scale (good, average, bad). Photographs were presented online, one by 
one and sequentially, in randomized order. In each viewing session, the quality of 99 photographs were esti-
mated by independent raters (between 12 and 21). After the first pilot study, only photographs with a good 
quality were chosen (N = 35) (Table 1a and Table 1b).

Table 1a Estimated quality of photographs and age of the photographed persons 

Whole set Excluded photos First selection Final selection

Nphotos 99 64 35 20

Average age range 18.08 – 67.92 18.08 – 67.92 19.80 – 62.67 21.10 – 62.67

Mage (SDage) 36.38 (11.58) 37.47 (11.53) 34.40 (11.56) 37.25 (12.32)

% good quality photos 0.26 0.23 0.33 0.31

% average quality photos 0.49 0.47 0.52 0.57

% bad quality photos 0.25 0.30 0.15 0.12

Table 1b Estimated quality of photographs and age of the photographed persons in the final set

Category Characteristics
Criminals Non-criminals

M SD M SD t(18) p

Photo quality

good 0.25 0.15 0.36 0.23 1.63 .12

average 0.61 0.10 0.47 0.22 1.83 .08

poor 0.17 0.13 0.17 0.25 0.03 .99

Age 37.35 11.38 37.15 13.82 0.19 .09

The aim of the second pilot study was to reduce the number of stimuli (from N=35 to N=20 pho-
tographs with satisfying quality) and to collect additional information about photograph properties. There 
is always a possibility that accuracy of judgements for the set of photographs (criminal/non-criminal) is a 
product of specific characteristic(s) of a certain photograph within the set (e.g. Todorov & Porter, 2014). 
Thus, it was examined whether criminal and non-criminal photographs have pronounced characteristics 
related to social attributions (e.g. Flowe & Humphries, 2011; Klatt et al., 2016; Langlois et al., 2000; Rule 
& Ambady, 2008; Zebrowitz & Montepare 1992). Using protocols in paper-pencil format, a small group of 
university students (between 24 and 39) provided their ratings of sequentially presented photographs on a 
PowerPoint presentation. They rated every face on several dimensions. They were instructed to make their 
estimates fast, and to rely on their first impressions. Before this task they saw a sample photo and every di-
mension was briefly orally described to them to reduce interpretative subjectivity. After estimating persons’ 
age, participants rated persons’ facial characteristics (e.g. symmetry, femininity, attractiveness, averageness, 
baby faceness, emotionality) on a 7-point semantic differential type of scale. After that, participants esti-
mated to what degree a person’s face expresses specific emotions (e.g. remorse, sadness, anger, happiness, 
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guilt), and personality traits and competencies (e.g. neurotic, responsible, evil, competent) on a 7-point 
scale (ranging from 1 - not at all to 7 – completely). The estimates of characteristics for the initial set of 35 
photographs (those with satisfying photo quality) and the characteristics for the final set of 20 photographs, 
used in the main study by the independent raters are shown in Table 2. The direction and significance of the 
differences in estimates for criminals and non-criminals were consistent in the initial as well as final set of 
photographs.

Table 2 Initial comparison of a set of criminal and non-criminal photographs after the first and final selection 

Category Characteristics

First selection
 (19 criminals – 16 non-

criminals)

Final selection
(10 criminals – 10 non-

criminals) 

t-test p t-test p

Facial 
characteristics

symmetric - asymmetric .83 .41 2.08 .05

feminine - masculine 1.98 .06 .27 .79

non-attractive- attractive 1.64 .11 1.19 .25

average - unusual .65 .52 .08 .94

baby-face - mature face .16 .87 .33 .74

neutral - emotional 1.67 .10 .38 .71

Emotional 
expressions

anger .08 .94 .17 .87

happiness .28 .78 .07 .95

remorse .05 .96 .59 .56

sadness .08 .94 .64 .53

guilt .59 .56 .48 .64

Personality 
traits and 
competencies 

criminal 1.32 .20 2.06 .05

intelligent .84 .41 1.12 .28

trustworthy .79 .43 1.47 .16

threatening .02 .99 .87 .40

social .83 .41 1.26 .22

caring .97 .34 1.72 .10

evil .19 .85 1.19 .25

responsible 1.16 .26 1.55 .14

nice .43 .67 1.32 .21

aggressive .78 .44 1.63 .12

capable 1.14 .26 1.27 .22

pleasant .50 .62 1.23 .24

neurotic 1.45 .16 1.60 .13
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In order to further examine whether, and to what extent, the photographs of criminal and non-crim-
inal females provoke different impressions in respondents (see Porter, England, Juodis, ten Brinke, & Wil-
son, 2008; Valla et al., 2011; Todorov & Porter, 2014) a larger sample of participants - a convenient sample of 
N=252 students at University of Zagreb (60.7% female; Mage=21.27; SDage=2.152) provided assessment of 
those photographs in the additional pilot study.  The same procedure was used as in the previous pilot study 
but in order to avoid fatigue, each of the students estimated characteristics for only 10 female photographs 
(5 depicting a criminal and 5 non-criminal) on paper-pencil format protocols. With this additional analysis 
it was shown that females who were involved in criminal activity were rated as appearing more criminal, 
threatening, aggressive, more dominant and less trustworthy than females who did not commit any crime 
(see Table 3).

Table 3  Additional comparison of a set of criminal and non-criminal photographs in the final set

Characteristics
Criminals Non-criminals

M SD M SD t-test p

criminality 2.98 1.05 2.61 .99 4.96 .00

trustworthiness 3.09 .82 3.20 .83 2.04 .04

threatening 2.79 .94 2.55 .87 3.45 .00

evil 2.58 .92 2.48 .91 1.73 .08

aggressiveness 2.82 1.00 2.56 .95 3.43 .00

dominance 3.33 1.06 3.10 .99 3.65 .00

Main study

The main study was conducted on-line. In order to mask the motivation behind the study, partic-
ipants were told they will participate in a study which aims to assess how judgments about ourselves and 
others are formatted. Every participant was invited either via the mailing list or social network. The main 
task was to estimate first how much confidence they have in their own judgements’ of other people, on a 
5-point Likert scale (ranging from 1 - not at all to 5 – completely) (“When I see a person I know with whom I 
am dealing with”), and then to evaluate females’ criminality based on their physical appearance. They were 
instructed to make their judgments spontaneously and as fast as possible. Before being presented with 20 
photographs in a randomized order participants saw the example of viewing and judging task. Each photo-
graph was presented at the screen for 3000 ms. Participants were asked to rate on a 4-point scale (ranging 
from 1 - not at all to 4 – completely) the degree to which every presented female photograph looks like 
a criminal. For those photographs which were judged as depicting a criminal, participant had to link the 
female face with a type of criminal offence chosen from a list (terrorism, fraud, drug trafficking, homicide) 
(see Valla et al., 2011; Yarmey, 1993). Participants were not familiarized with the number of photographs 
they would be presented with, nor with the ratio of criminal and non-criminal photographs. After judg-
ments, participants indicated their age and level of education. They had the opportunity for receive feed-
back on the accuracy of their judgements via e-mail. Ethical Board of the Institute of Social Sciences Ivo Pilar 
permitted all the aspects of the study.
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Statistical analyses

T-tests were used to assess gender differences in the accuracy and confidence of the appear-
ance-based criminality judgements, and zero-order correlations to assess the link between the appear-
ance-based criminality judgements and the confidence of the judgements.

Results

The criminality ratings of photographs, made on a 4-point Likert scale, were recoded into binary crim-
inality ratings: responses 1 and 2 were recorded in non-criminality ratings (0), and responses 3 and 4 into 
criminality ratings (1). After that, these responses were checked against factual criminality of the person at 
the photograph and recoded into binary accuracy ratings accordingly (accurate – inaccurate). We opted for this 
approach for two reasons: 1) we were interested in calculating rates of accurately recognized (non)criminals, 
since studies based on recognition tasks traditionally use binary scales (i.e. “yes” or “no”) in order to assess 
participants’ recognition abilities, and 2) we wanted to directly compare the rates of successful (non)criminal 
recognition to those reported in other studies (i.e. Valla et al., 2011). Accuracy ratings were calculated for the 
whole sample, and separately for males and females. Moreover, accuracy ratings were calculated for the whole 
set of photographs, and separately for criminals’ and non-criminals’ photos (Table 4).

Table 4 Accuracy of (non)criminality judgements – average number of correctly classified photographs

Judgements’ accuracy Nphotos M SD Mf SDf Mm SDm

Non-Criminals 10 6.99 1.72 7.02 1.70 6.78 1.82

Criminals 10 4.47 1.90 4.43 1.87 4.66 1.99

Total 20 11.45 1.97 11.45 1.96 11.45 2.05

Note. f – female (N = 675); m - male (N = 157)

The accuracy of (non)criminality ratings for all photographs was a little above the chance level, 
since 57% of all photos was correctly classified (Table 4). The classification of the non-criminals was more 
accurate (70%) than classification of the criminals (45%) indicating innocence bias among the respondents 
(r(832) = .41; p < .01; t(831) = 23.79, p = .000). 

Both female and male participants classified non-criminals more accurately than criminals (Table 
4) and there were no significant gender differences in the accuracy of criminality ratings for the whole 
set of photographs (t(830) = 2.51; p = .973), nor for criminals’ photographs (t(830) = 1.39; p = .164) and 
non-criminals’ photographs (t(830) = 1.58; p = .115) separately.

Table 5 Hit, false alarm, miss and correct rejection rates for criminal recognition accuracy

Hit Miss False Alarm Correct Rejection d’

Non-Criminal N/A N/A .30 .70
0.36

Criminal .45 .55 N/A N/A

Note. d’ - sensitivity Index

Judgement accuracy, in terms of discriminative sensitivity (d’) which controls for response biases, 
showed that our participants were not very sensitive (d’ = 0.36) to detecting criminals (Table 5).
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Table 6 Confidence ratings 

Judgements’ confidence M SD

Total sample 3.06 0.95

Females 3.02 0.93

Males 3.24 1.05

Note. Nfemale = 675; Nmale = 157

In general, participants were averagely confident in their capability to judge the person based on 
the first impression (Table 6). However, males were statistically more confident than females in the accuracy 
of their judgements (t(830) = 2.59; p < .01). 

Table 7 Correlations between the confidence and the accuracy of (non)criminality judgements 

Judgements’ accuracy

Total Non-Criminals Criminals

Confidence -.02 -.11** .08*

Note. * p < .05; ** p < .01 

Zero-order correlations indicated that participants who were more confident in their own judge-
ments had higher accuracy in ratings of criminals and lower accuracy in ratings of non-criminals, but the 
effect size of these associations was very small (Table 7). 

Table 8 Accuracy of (non)criminality judgements with regard to extreme scores on confidence ratings (25% 
of scale results)

Judgment accuracy

Total Criminals Non-criminals

M SD M SD M SD

Lowest 25% 11.31 1.99 4.28 2.14 7.04 1.76

Highest 25% 11.24 1.91 4.57 1.72 6.67 1.68

t-test .40 1.64 2.28*

Note. Nlowest 25% = 207; Nhighest 25% = 265; df = 470; * p < .05; ** p < .01

Those respondents who were the least confident in their accuracy of judging other people were 
more accurate in ratings of non-criminals than those who were most confident in their accuracy of judging 
other people (Table 8). 
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The accuracy of criminals’ classification regarding specific crimes was very low (Figure 1). Specif-
ically, 68.4% of participants classified female faces regarding specific crimes below the level of guessing 
(below 25%).  

Discussion

Although there is a prevailing opinion that appearance-based inferences on criminality should be 
rather easy, and that more and less trustworthy members of society could be easily discriminated by looking 
at their faces (e.g. Porter et al., 2008), according to most studies, judgement accuracy levels rarely exceeds 
chance level, especially when it is controlled for other features related to criminality judgements and/or 
for response bias (Todorov & Porter, 2014). Todorov and Porter (2014) also argued that even above-chance 
accuracy is “a rather feeble benchmark” and does not provide a lot of information about the validity of face-
based social attributions.

Accuracy of inferences about criminality for the whole set of photographs in our study was 57%, 
which is concurrent with most studies showing that judgement accuracy is either around 50%, or slightly 
above (Olivola, Sussman, Tsetsos, Kang, & Todorov, 2012; Todorov et al., 2015). However, there are some 
findings that the accuracy of inferences on a sample of photographs that had been controlled for racial fea-
tures and attractiveness is lower than 50% (Valla et al., 2011), indicating that the capability to distinguish 
some characteristics of people on photographs better than chance may have to do more with the photo-
graphs’ selection rather than with authentic cues of criminality (Todorov et al., 2015). 

When it comes to the classification of criminals vs. classification of non-criminals, the results 
showed that participants were more prone to label the target as a non-criminal since the classification of 
the criminals was significantly less accurate (45%) than the classification of the non-criminals (70%). This 
is in concordance with findings obtained by other studies showing that inferences of non-criminals are 
statistically more accurate than those of criminals (e.g. Johnson et al., 2018; Porter et al., 2008). This could 
be at least partly attributed to respondents considering the base criminality population rate. Namely, there 
is approximately 1% to 5% criminals in the general population , and assuming someone is not a criminal 
would seem to be a more probable outcome. Since the set of stimuli, presented in research such as this (e.g. 
Johnson et al., 2018; Porter et al., 2008; Valla et al., 2011), has a significantly higher proportion of criminals 

Figure 1 Distribution of participants with regard to the percentage of 
accurately linked photos to specific crimes
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(e.g. 50%) than expected in general population, more accurate identification of non-criminals than crimi-
nals could be expected. Also, equalizing groups of people by the majority of clues people use to discriminate 
between those groups, and exposing them to very specific examples of people from the groups does not 
allow us to conclude that people are unable to discriminate between them. Moreover, these results could 
be explained by the activation of the “presumed innocence” heuristics, which became activated because 
people in general believe that other people are “good”, especially when judgments are made in ambiguous 
circumstances (Johnson et al., 2018; Tamborini, Huang, Mastro, & Nabashi-Nakahara, 2007). However, study 
sensitivity index for detecting criminals was higher in some previous studies (i.e. Valla et al., 2011, d’= 0.5) 
than in this study (d’= 0.36). It is possible that the participants of the former study were directed toward 
making more criminality judgements with instruction on how many photographs they will see and with the 
instruction “that some men were convicted of crimes”. 

Literature goes in favour of a relatively high degree of agreement in the connection of specific faces 
with particular offences (Dumas & Testé, 2006; Macrae and Shepherd, 1989; Shoemaker et al., 1973), but 
studies investigating the accuracy of linking a specific person to a specific crime consistently showed that 
accuracy is, also, at best on the chance level. For example, some studies indicated that the main effect of the 
type of crime on inference accuracy is non-significant (e.g. Funk & Todorov, 2013), while in other studies the 
accuracy of linking face to specific crimes is between 10% and 20% (Valla et al., 2011), similar to the results 
in this study. Specifically, 68.4% of participants classified faces regarding specific crimes below the chance 
level, and only 0.1% of respondents correctly matched 75% of persons to crimes they committed. However, 
when interpreting these results, several things should be acknowledged. Firstly, the accuracy of associating 
certain faces with specific offences is directly influenced by the level of congruency between target’s face 
and the specific offence. When asked to describe what they think a criminal looks like, people significantly 
more frequently report that the typical criminal perpetrator is “male” (Madriz, 1997; O’Connor, 1984; Reed 
& Reed, 1973), and distinguish between males’ crimes (e.g. violent crimes and drug offenses) and females 
crimes (e.g. prostitution and shoplifting) (Skorinko & Spellman, 2013). Since female photographs were used 
in this study, and the crimes they committed were not typically feminine (e.g. murder, drug dealing, terror-
ism), the respondents’ low accuracy was maybe caused by induced mismatch between the used stimulus 
and respondents’ criminality stereotypes. However, previous studies also showed that people couldn’t dis-
tinguish between types of criminals but are capable of accurate general inferences about criminality (Valla 
et al., 2011). These findings are in line with the notion that propensity for criminal behaviour is generaliza-
ble for most of the crimes and that the person who committed one type of a crime is likely to commit other 
types of crime as well (Gottfredson & Hirschi, 1994). 

Regarding gender differences in ability to distinguish between criminals and non-criminals, our re-
sults indicated that female and male participants had a similar tendency of being more accurate in non-crim-
inal classification than in criminal classification. Although some authors found general advantage for female 
observers in judging faces (e.g. McBain et al., 2009; Rehnman & Herlitz, 2007; Shapiro & Penrod, 1986; 
Mattarozzi, Todorov, Marzocchi, Vicari, & Russo, 2015), in our study there were no significant gender differ-
ences in the accuracy of general criminality ratings for neither criminal photographs, nor for non-criminal 
photographs. The obtained results could partly be attributed to general expectation of respondents that 
females less often commit crimes than males . However, neither some previous studies, in which only male 
photographs were used,  confirmed gender differences in the ability to detect criminality (e.g. Johnson et 
al., 2018; Valla et al., 2011). Mattarozzi et al. (2015, p. 9) suggested that “gender is a factor that should be 
considered in studies on first impressions” although the obtained effects are rather small, and thus caution 
is required in interpreting gender effects. 

Finally, similarly to previous studies in the field of recognition accuracy in forensic settings (e.g. 
Cutler & Penrod, 1989; Perfect, Watson, & Wagstaff, 1993), our results indicated that prospective confidence 
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is not a (strong) predictor of the accuracy of the appearance-based inferences. Although participants who 
were more confident in their own judgements had higher accuracy in the ratings of criminals, and lower 
accuracy in the ratings of non-criminals, the effect size of these associations was very small. This finding 
could be more related to the content of the question asked to estimate the confidence (“When I see a person 
I know who  I am dealing with”) than to the diagnostic value of the prospective confidence for accuracy of 
appearance-based inferences. In addition, it could be assumed that prospective confidence in an (un)suc-
cessful task completion is based on the anticipated type of the task and anticipated difficulty of the task. If 
there is a mismatch between expectation and the actual properties of the task, that could not be judged be-
fore its completion, it is not surprising that the prospective confidence is unrealistic and marginally related 
to the accuracy of the appearance-based inferences (Sporer, 1993). Moreover, as in previous studies, gender 
affected the confidence judgment, and it was confirmed that women were less confident than men in judging 
unfamiliar faces (Mattarozzi, et al., 2015). 

The present findings should be interpreted in the light of certain study limitations. Firstly, the con-
clusion that a person’s facial appearance is, or is not, a valid indicator of underlying characteristics, is direct-
ly influenced by the photography selection and quality (e.g. Jenkins, White, Van Montfort, & Burton, 2011; 
Todorov & Porter, 2014). The praxis regarding photograph selection in the previous research on criminality 
judgements was very different. For example, Valla et al. (2011) based on their photo selection criteria in 
the first study concluded that results “could not be attributed to differences in attractiveness, race, gender, 
age, facial hair, hairstyle, or photo quality between these groups.” In the second study, Valla et al. (2011) 
additionally controlled for happy, sad, angry, surprised, pleasant, and aroused emotional expression of the 
faces, while Johnson et al. (2018) while studying appearance-based criminality judgements did not controll 
for any features related to trustworthiness. Quite differently, in the Porter’s et al. (2008), participants in 
the pilot study rated target faces on the following characteristics: attractiveness, baby-facedness, symme-
try, kindness, aggression, age, ethnicity, and familiarity. They concluded that two target groups (criminals 
and non-criminals) did not differ on these pilot ratings, and that criminals were as likely to be judged as 
trustworthy as they were to be judged untrustworthy. Todorov and Porter (2014) argued that the ability 
to discriminate mug shots of arrested people from university students’ photographs (Valla et al., 2011), or 
America’s Most Wanted persons photographs from the Nobel Peace Prize winners’ photographs (Porter et 
al., 2008), on a better than chance level, may have to do more with the photographs’ selection rather than 
with the authentic signals of criminality since none of the control photographs in these studies were taken 
in the context of the police arrest. Regardless of the efforts made in controlling certain target character-
istics in experiments, Adams et al. (2012) believe that eventually no one sees a face as neutral, but a face 
takes on an emotional tone due to particular properties such as race, age, and sex, and Todorov and Porter 
(2014) showed that even different images of the same individual can result in different social attributions. 
Moreover, since people seem to have pre-determined stereotypes about what a criminal looks like (e.g. have 
unkempt or long hair, scars, pockmarks, facial hair, and sharp eyes - MacLin & Herrera, 2006), activation 
of criminality stereotype also depends on the type of crime each respondent had in mind while making 
judgements and the gender of the criminal (Flowe, 2012). Furthermore, social attributions from faces are 
not just a product of facial physical structure, but also (a)typicality of the face, our implicit association of 
observed face to specific social category, our knowledge, resemblance of observed face to the faces we (dis)
like, or to ourself (Todorov & Porter, 2014), so it would be good to include those variables as well in the fu-
ture research. The second limitation of this study is related to a relatively small set of photographs (N = 20) 
used. Although this attenuated participants’ fatigue while making repetitive judgements, upcoming studies 
should examine what is an optimal number of stimulus to produce most reliable judgements. In the future 
studies, retrospective confidence should be measured and related to the accuracy of the appearance-based 
inferences. It will be interesting to compare retrospective confidence in judgement accuracy separately for 
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criminal and non-criminal photographs. In addition, prospective studies should try to imitate as much as 
possible direct personal interaction between the eyewitness and the target to improve results’ external 
validity. Moreover, as the study was conducted online and the process of assessing the photographs was 
not controlled, there is a possibility that some distractions which influenced the accuracy of the inferences 
were present.  Finally, the participants in our study were mostly female. Hence, replication of the results in 
more controlled experimental conditions and with more gender-balanced samples would contribute to the 
findings validity. 

Conclusion

Females’ facial appearance was not proven to be a valid indicator of their criminal behaviour in this 
study. Namely, the participants’ ability to distinguish between criminals and non-criminals did not exceed 
significantly the chance level. Moreover, the capability of the majority of participants in relating specific 
faces to specific crimes was not better than chance. Male and female respondents showed the same level of 
competence in distinguishing between female criminals and non-criminals, and the confidence in judging 
others did not exert a significant impact on the appearance-based inferences’ accuracy. However, limitations 
of this study prevent us from reaching a definitive conclusion about people’s ability to discriminate between 
criminals and non-criminals based on their appearance, and this research could be considered only as a 
starting point in further investigation of this topic.
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