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Recognising faces but not traits:
Accurate personality judgment from faces is unrelated to superior face memory

Abstract
It is suggested that accurate personality judgments of faces are driven by a morphological ‘kernel of truth’ from face shape. We hypothesised that this relationship could lead to those with better face identification ability being better at personality judgments. We investigated the relationship between face memory, face matching, Big Five personality traits, and accuracy in recognising Big Five personality traits from 50 photographs of unknown faces. In our sample (n = 792) there was overall good (but varying) face memory and personality judgment accuracy. However, there was convincing evidence that these two skills do not correlate (all r < .06). We also replicate the known relationship between extraversion and face memory ability in the largest sample to date. 
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Recognising faces but not traits:
Accurate personality judgment from faces is unrelated to superior face memory
Introduction
A growing body of research studies individuals known as ‘super-recognisers’ (e.g., Bobak, Bennetts, Parris, Jansari, & Bate, 2016; Bobak, Hancock, & Bate, 2016; Davis, Lander, Evans, & Jansari, 2016; Russell, Duchaine, & Nakayama, 2009). These individuals are classified by their exceptionally good accuracy at recognising the faces of people they have not met, compared to the poor face recognition and face matching of people in general (Megreya & Burton, 2008). Elsewhere, research has demonstrated that personality traits can be recognised from photographs of faces (Borkenau, Brecke, Möttig & Paelecke, 2009; Gordon & Platek, 2009; Gosling, Augustine, Vazire, Holtzman, & Gaddis, 2011; Naumann, Vazire, Rentfrow, & Gosling, 2009). The ‘accuracy’ (the relationship between self-reported and other-judged personality traits) of such judgments has been explained by the ‘kernel of truth’ hypothesis (Berry, 1990; Penton-Voak, Pound, Little, & Perrett, 2006), which suggest that face biometrics are indicative of personality. Recent work by Kocsor and Bereckei (2017) has shown that perceptions of an unknown individual’s traits is related to previously defined associations between face shape and disposition. In other words, individuals learn to link socially relevant information (i.e., judgements of personality traits) to face shapes and then project that social information onto new people they encounter whose face shapes are similar to those they have seen before. This is particularly interesting because face shapes are also relevant information for accurate recognition (memory and matching) of faces. If those with superior face memory are adept at recognising face shapes, and the personality trait recognition is supposedly supported by face shape, then this would suggest an association between these two skills. This current study investigates this previously unstudied relationship in order to understand if these two-person perception skills are complementary, unique, or unrelated. 
Individual differences in face recognition. Individual differences paradigms suggest that most abilities vary across the population, so that few individuals perform exceptionally poorly or well at a task and most perform somewhere in between. We can see this in face recognition where some individuals with no known brain damage have notably poor face recognition accuracy (so called face-blindness or developmental prosopagnosia) and some individuals can be identified as face super-recognisers (e.g. Russell et al., 2009). Face recognition is a term that encompasses both the ability to remember previously seen faces and the ability to identify two images of faces as belonging to the same person. The variability in face recognition ability is associated with many factors, including face processing style (e.g. holistic vs. feature-based processing; e.g. DeGutis, Wilmer, Mercado, & Cohan, 2013; Richler, Cheung, & Gauthier, 2011; Wang, Li, Fang, Tian, & Liu, 2012), age (Germine, Duchaine, & Nakayama, 2011) and sex (Sommer et al., 2013). It is heritable (Willmer et al., 2010; Zhu et al., 2010) and there is evidence of genetic facial recognition specificity (Shakeshaft & Plomin, 2015). When examining individual differences, face memory and matching abilities relate to the personality trait of extraversion (Lander & Poyarekar, 2015; Li, Tian, Fang, Xu, Li & Liu, 2010) and social anxiety (Davis et al., 2011; Megreya & Bindemann, 2013; however see also Bobak, Pampoulov, & Bate 2016). There is also some evidence that super-recognition may be a unique skill, in that super-recognition may not co-occur with other cognitive skills (Bobak, Bennetts, Parris, Jansari & Bate, 2016). For example, super-recognisers do not demonstrate superior recognition or memory for objects. Additionally, while some individuals working in forensic settings possess exceptional face matching skills with no known superior memory for faces (White et al., 2015; see White, Norell, Phillips, & O’Toole, 2017 for a review), others with outstanding face memory perform relatively poorly at face matching (e.g. Davis et al., 2016). 
Accurate face recognition supported by face shape. Those who have notably good face recognition ability (super-recognisers) can excel in surveillance roles, especially in making suspect identifications from CCTV footage (Davis et al., 2016; Robertson, Noyes, Dowsett, Jenkins, & Burton, 2016). CCTV footage is often poor quality and it is notable that super-recognisers retain a strong identification rate when dealing with low resolution images of 15-year old degraded familiar faces (Davis et al., 2016). It is important to note that degraded images do not contain detailed face features, suggesting that super-recognisers use holistic mechanisms to process general face shape more than features of the face (see also Russell et al., 2009). This suggestion is supported by face processing research (DeGutis et al., 2013; Ellis, Shepherd & Davies, 1979; Megreya & Bindemann, 2009). Because these same facial features are those implicated in the ‘kernel of truth’ hypotheses of personality trait recognition (detailed below), it is possible that the style of face processing used by super-recognisers could benefit them in recognising personality traits. If super-recognisers are being used in surveillance roles, and such roles could include asking security personnel to detect impending criminal incidents (Troscianko et al., 2004), then it is of interest to know if super-recognisers are advantaged in detecting personality traits. As superior face memory and matching do not always co-occur, tests measuring each skill were included in the current study.  
Individual differences in personality judgment accuracy. There is a long history of research demonstrating that people can make accurate personality judgments with limited previous interaction (Albright, et al., 1988; Back, Schmukle, & Egloff, 2010; Funder, 1980; 2012; Kenny & Albright, 1987; Levesque & Kenny, 1993; Molen et al, 2017; Vazire, 2010). In the modern age of online interaction and social media, people increasingly perform their first impressions based on photographs of faces (Vazire & Gosling, 2004; Naumann et al., 2009). With this, there has been an increase in the psychological study of these first impressions (Borkenau, et al., 2009; Carré & McCormick, 2008; Carré, et al., 2009; Gordon & Platek, 2009; Gosling, et al., 2011). Generally, participants in these studies show good accuracy at detecting the ‘Big Five’ personality of targets from observing photographs of unknown faces (e.g. Naumann et al., 2009). 
The methodology of these studies is relatively consistent. Participants are presented with photos of unfamiliar target faces, and judge the personality traits (or everyday adjectives relevant to the personality traits) of the targets. The ‘accuracy’ of the personality judgment is the relationship between the judged personality and the self-reported personality of the targets. This judgment accuracy is known to naturally vary across the population. As is the case with an individual’s ability for face memory, personality judgment accuracy is known to be affected by the judge’s age (Boshyan, Zebrowitz, Franklin, McCormick, & Carré, 2013), personality (Christiansen, Wolcott-Burnam, Janovics, Burns, & Quick, 2005; Wall, Taylor, & Campbell, 2016), and their ability to create context for personality in interactions (Letzring, 2008). Currently, little is known as to which factors may enable some people to become a ‘good judge’ (Funder, 2012) of personality. This current study will investigate superior face recognition as a potential correlate.
Accurate personality judgments supported by face shape. Given that judgments of faces can be accurate, researchers formed the ‘kernel of truth’ hypothesis (Berry, 1990; Penton-Voak et al., 2006). This theory suggests that, if one only needs to see a face to form an accurate personality judgment, then faces should contain fundamental structural information indicative of personality traits. For example, Penton-Voak et al. (2006) observed that hormones such as testosterone and cortisol, growth hormone, and oestrogen have been considered to relate to both face shape and behaviour. Carré, McCormick, and Mondloch (2009) specifically suggest that accurate judgments of aggression from another person’s face are supported by this mechanism. For their hypothesis, they combined previous literature finding a relationship between face shape and testosterone, and between testosterone and aggression, to suggest judgments are driven by a mutual hormone mechanism. There is currently not the evidence base to suggest any clear hormonal system that would affect both facial morphology and common personality traits (such as the Big Five). However, research using facial composites has shown that personality can be accurately inferred from faces created from the average face of high and low scoring Big Five trait people (Little & Perrett, 2007), and that internal facial features are particularly important for these judgments (Kramer & Ward, 2010). 
There is also a broad previous literature that argues that face morphometry (e.g., face width-to-height measurements) is related to accurate trait judgments (Haselhuhn & Wong, 2011; Jia, Lent, & Zeng, 2014; Ma, Xu, & Luo, 2015; Rule, Krendl, Ivcevic, & Ambady, 2013; Stirrat & Perrett, 2010; Wong, Ormiston, & Haselhuhn, 2011; Zilioli et al., 2015) and is a signal of an individual’s internal state (Geniole, Denson, Dixson, Carré, & McCormick, 2015; Hehman, Leitner, Deegan, & Gaertner, 2013; Lefevre, Lewis, Perrett, & Penke, 2013; Stirrat & Perrett, 2012; Whitehouse et al., 2015). However, this literature is not without critique, and there are different social perception findings using similar methodology (Deaner, Goetz, Shattuck, & Schnotala, 2012; Efferson & Vogt, 2013; Gómez-Valdés et al, 2013; Özener, 2012) or varying the standard experimental materials of static, face-on, photographs of faces (Hehman, Flake, & Freeman, 2015; Kosinksi, 2017; Sanchez-Pages, Rodriguez-Ruiz, & Turiegano, 2014; Todorov & Porter, 2014). Much more work needs to be conducted to understand the relationship between facial morphometry, personality traits and social perception. Understanding the role of the perceiver’s ability to recognise faces would assist this developing area. 
In summary, this extant literature suggests that personality judgments from photographs of faces can be accurate and that these judgments could be driven by biometric facial structures or features, the same features that those who are better at face memory may more readily identify (see above). 
Current study. The current study brings together the research on individual differences in face recognition (memory and matching) and personality trait judgment accuracy. We ask three main questions. First, in an attempt to replicate previous research in a larger sample, do Big Five personality traits relate to individual differences in face recognition (both face memory and face matching)? Second, do Big Five personality traits relate to individual differences in personality judgment accuracy? And third, does a heightened ability to recognise faces correlate with a heightened ability to recognise these traits in others? From the ‘kernel of truth’ hypothesis we would predict that these two abilities would positively correlate. 

Method
Ethical approval was obtained for the target and the participant data collection phases. Targets volunteered their self-selected photographs on a custom website. They gave informed consent before submitting their photograph and their personality data. Ethical permission was obtained from the University of [REDACTED]’s Science Faculty Ethics Committee, with the approval code XXXX XXXX-XXX. The face recognition data collected prior to the current project was approved by the University of [REDACTED]’s Research Ethics Committee. Both institutions approved the collection of person judgment data using these materials. The data used in this study can be found on the Open Science Framework; https://osf.io/crjyf/?view_only=c460b4a12895481d8a6ae31e7855e3e6
Participants. All participants provided informed consent before participating. We had no expectations of a size of effect, given the lack of previous research. We intended to recruit at least N= 175 so as to be adequately powered to detect the average effect size in social and personality psychology (r= .21, Richard, bond & Stokes-Zoota, 2003). We did not set an upper limit on our sample size, instead we accepted response to the study for 1 month (July 2017). We recruited our sample from a database of over 80,000 individuals, who had previously engaged with face processing tests (see below) and stated that they would be interested in participating in future research. This database was used because it allowed access to a large sample that would vary in face recognition ability, including individuals classified as super-recognisers. Emails were sent to a random subset of the database (4,140 individuals) asking them to take part in a ‘selfie’ judgment study. Of those contacted, 864 took part in the study, however 72 participants had incomplete person judgment data for analysis. This left a final sample of 792 participants (MAge= 33.55, SDAge= 10.15, Female = 476). This ‘overpowers’ our study looking for r= .21 and enables to demonstrate small effects, if present.
Materials.
Extant face memory data. Participants had previously completed the face processing measures used in this study as part of unpublished research. They provided permission to access scores. All had originally completed a fun, 14-trial, anonymous, Could you be a super-recogniser? Test linked to media reports about the ability. On completion, they were invited to contribute to online research, which included the Cambridge Face Memory Test: Extended (Duchaine & Nakayama, 2006, Russell et al., 2009); the Glasgow Face Matching Test (short version: Burton, White & McNeil, 2010), and two pilot tests (a bespoke Mooney Face and Guitar Recognition tests) not analysed here.
Cambridge Face Memory Test: Extended (CFMT+) (Russell et al., 2009): The CFMT+ is an extended 102-trial version of the CFMT (Duchaine & Nakayama, 2006). Participants are first familiarised with six white-Caucasian male targets, and the test consists of four increasingly difficult sections. The extended section contains heavily degraded images with larger variations in facial expressions and viewpoints and increases in distractor repetitions, all designed to promote holistic facial processing, and to better discriminate between good and exceptional participants.
Most previous research has employed the CFMT+ to assign participants to categorical ‘super-recogniser’ or control groups. Here we principally analyse the data using the participant’s raw score (to avoid reducing variance with categorical data). However, in line with precedent in using the CFMT+, we create groups of ‘super-recognisers’ and controls based on further analysis. Bobak, et al. (2016) suggested that the super-recogniser scores should be categorised at 95/102 as two standard deviations above their mean (M = 70.72, SD = 12.32). In our sample, overall mean accuracy was far higher than in most studies (M = 83.85, SD = 10.47, Min = 46, Max = 102, see figure 1), perhaps unsurprising due to our participants self-selecting to take part in super-recognition research. For analysis of the CFMT+ we use i) the raw scores, ii) ‘corrected’ scores (to normalise the skewed distribution by raising the scores to the power of three) and iii) compare categories of super-recognisers (by Bobak et al’s above 95/102 criteria, n= 106) with a control group (n= 289) who performed within Bobak et al.’s normal range (58 ≤ score ≤ 83).
[Insert Figure 1 here]
Glasgow Face Matching Test (GFMT) (short version: Burton et al., 2010). This self-paced, standardised face matching test consists of 40 pairs of simultaneously presented white-Caucasian faces in greyscale. Half the trials are matched (i.e., simultaneously show two different photos of the same person), and half mismatched (i.e., simultaneously show two different photos of different persons who look alike). Participants respond ‘same’ (20 faces) if they believe the photos to be a match, or ‘different’ (20 faces) if they believe the photos to be a mismatch. Burton et al. published normalised GFMT scores (n = 194; M = 81.2% [raw score of 32.48], SD = 9.7). As with the CFMT+, our sample scored quite highly (using raw scores; M = 37.01, SD = 2.42, Min = 27, Max = 40, see figure 2). Again, following the extant analyses of the GFMT, we analyse our data using i) raw GFMT scores, ii) ‘normalised’ GFMT scores (raw scores raised to the power of three) and iii) we compare ‘super-recognisers’ (those who scored 100%, n= 103) with a control group who performed within Burton et al.’s normal range (28 ≤ score ≤ 36,  n= 264).  
[Insert Figure 2 here]
Targets’ self-selected photographs. The photographs of the individuals who acted as targets for the personality judgments were gathered through an online ‘Selfies for Science’ campaign. The targets were asked to provide a self-selected photograph of themselves in any context as long as the photograph i) contained only the target and no other persons and ii) was a direct photograph of their face, from the front. These criteria allow many possibilities for targets to express their individuality in the photographs, perhaps helping participants judge their traits (increasing the ‘availability’ [Funder, 2012] of their traits). A total of 50 targets provided a photograph that met these criteria (Female=44, Male= 6 and MAge= 26.6, SDAge= 9.35). The targets also completed the brief 10 item Big Five Inventory (Rammstedt & John, 2007) when submitting their photograph. Rammstedt and John (2007) highlight good test-retest reliability and self-other agreement on the BFI-10. As others have noted, using short form measures have limitations, such as losing nuance in trait reporting (Smith, McCarthy, & Anderson, 2000). This brief measure of traits was used for efficiency of data collection to maximise responding.
 The targets stated the extent to which they strongly agreed (5) to strongly disagreed (1) that statements described them. The aggregate response to the traits were retained for analysis (Conscientiousness: M = 3.70, SD = 0.92, Agreeableness: M = 3.33, SD = 1.20, Neuroticism: M = 3.24, SD = 1.00, Openness: M = 3.76, SD = 0.93, Extraversion: M = 3.49, SD = 0.98). 
Procedure. After consenting to take part in the judgment study, participants firstly self-assessed their own personality using the 10 item Big Five inventory, analysed in the same manner as above (giving self-rated scores of Conscientiousness: M = 3.61, SD = 0.84, Agreeableness: M = 3.24, SD = 0.86, Neuroticism: M = 2.89, SD = 1.02, Openness: M = 3.80, SD = 0.89, Extraversion: M = 2.98, SD = 1.03).
Secondly the participants were presented with the 50 self-selected target photographs. For each photo, participants provided a single, socially-relevant judgment of each of the Big Five personality traits using five-point rating scales. They were asked: “In general, do you think this person is often…” Organised-Disorganised (i.e. Conscientious), Friendly-Unfriendly (i.e. Agreeableness), Anxious-Calm (i.e. Neuroticism), Creative-Not Creative (i.e. Openness) and Extraverted-Introverted (as this definition reflects lay understanding). 
Analysis. To compute a measure of personality judgment accuracy, we calculated ‘idiographic’ correlations (Kolar, Funder, & Colvin, 1996) between participants’ trait judgments of the target photos and the targets’ self-assessments of their own personality traits (see Brand & Bradley, 2012; Hirschmüller, Egloff, Schmukle, Nestler, & Back, 2015; Kolar et al., 1996; Monin & Oppenheimer, 2005; Satchell, Morris, Akehurst, & Morrison, 2017). Thus, each individual participant will have an accuracy score (derived by Pearson r correlation) between r = 1 (linear accuracy; i.e., more extraverted individuals are rated as more extraverted) to r = -1 (linear inaccuracy; more extraverted individuals are rated as more introverted), with r = 0 indexing no relationship between traits and ratings. Calculating accuracy in this way allows us to describe study performance at the participant level (thus ‘idiographic’). This avoid the issue of overestimating sizes of accuracy effects by using a large sample’s average (see Monin & Oppenheimer, 2005) whereby a ‘wisdom of crowds’ effect would make sample-wide accuracy appear better than it is for many of our 792 participants. Further, idiographic accuracy values are necessary for testing our research question, as we can relate each participants’ personality judgment accuracy to their own personality traits and their face recognition ability. 
Trait judgment accuracy was tested against zero in a one sample t-test to demonstrate if accuracy is meaningfully above chance levels. These trait judgment accuracy ratings were then correlated with face recognition accuracy, and the participants’ personality traits for analysis (with analysis based on non-zero overlap of 95% CI Pearson’s r).
Results.
Participant traits and face recognition. The participant performance on the face matching (GFMT) and face memory (CFMT+) tasks was correlated (r= .45 95% CI [.39, .52]). The correlations between participant personality traits and their scores on the face processing tests are depicted in Table 1. Overall, there was only evidence that extraversion related to scores on the CFMT+. No other personality traits correlated with face processing. This pattern of results was the same when analysing the data with Pearson’s r and Spearman’s ranked correlations and was maintained even when transforming the skewed face recognition tests to normal distributions. There was no convincing scale evidence of a general relationship between personality and face recognition.
To fully investigate the differences between super-recognisers and a typical population on personality traits, we computed more statistically liberal comparisons between classifications of participants. A series of independent-measures t-tests, with effect sizes measured using Cohen’s d (hereafter d), comparing the personality traits of super-recognisers with average-ability face memorisers all showed non-notable effects (all t ≤ 1.58, d ≤ .18). Super-matchers did not differ from average-ability face matchers in self-reported personality (all t ≤ 1.22, d ≤ .14). Finally, a created group (n = 35), who excelled at both face memory and matching, did not differ in personality from participants meeting average-ability criteria on both tests (n = 134, all t ≤ 1.52, d ≤ .29). 
Taken together, these results make a convincing case that super-recognisers do not differ from the general population on personality traits. There was evidence of a weak, but present relationship between extraversion and face recognition across the population.

	Table 1. 
Correlations [95% CI] between the face processing tests and the Big Five personality traits of participants

	
	Face Processing Tests

	
	Raw scores
	Transformed-to-normal scores

	Personality Trait
	CFMT+
	GFMT
	CFMT+3
	GFMT3

	Pearson’s r correlations

	Conscientiousness
	.02 [-.06, .09]
	.04 [-.04, .11]
	.02 [-.05, .09]
	.04 [-.03, .11]

	Agreeableness
	-.02 [-.09, .05]
	-.06 [-.12, .01]
	-.02 [-.09, .05]
	-.06 [-.13, .02]

	Neuroticism
	-.05 [-.13, .03]
	.00 [-.06, .07]
	-.05 [-.12, .03]
	.01 [-.06, .08]

	Openness
	.05 [-.03, .11]
	.01 [-.06. .08]
	.05 [-.03, .12]
	.02 [-.05, .09]

	Extraversion
	.13 [.05, .20]
	.02 [-.06, .10]
	.12 [.05, .19]
	.03 [-.05, .11]

	Spearman’s ranked correlations

	Conscientiousness
	.02 [-.05, .09]
	.04 [-.03, .10]
	.02 [-.05, .09]
	.04 [-.04, .11]

	Agreeableness
	-.02 [-.09, .07]
	-.05 [-.12, .02]
	-.02 [-.09, .06]
	-.05 [-.12, .03]

	Neuroticism
	-.05 [-.12, .03]
	.00 [-.07, .07]
	-.05 [-.12, .02]
	.00 [-.07, .07]

	Openness
	.05 [-.03, .11]
	.03 [-.04, .10]
	.05 [-.02, .11]
	.03 [-.04, .09]

	Extraversion
	.12 [.05, .18]
	.04 [-.03, .11]
	.12 [.04, .19]
	.04 [-.04, .12]

	Bold indicates non-zero overlap of 95% CI
The skewness for the raw scores of CFMT+ (-.92) and GFMT (-1.14) was reduced by raising the raw scores to the power of three. This changed the skewness for CFMT+3 (-.36) and GFMT3 (-.75)



Personality trait judgment accuracy. Histograms depicting participants’ accuracy at judging each Big Five personality trait are depicted in Figure 3. Participants were least accurate at detecting Agreeableness, with some evidence of inaccuracy (M = -.03, SD = .13, t(791) = -5.93, d = .21). Participants showed better accuracy at detecting Neuroticism (M = .05, SD = .13, t(791) = 11.44, d = .41) and Extraversion (M = .05, SD = .11, t(791) = 13.04, d = .46). However, there was generally stronger evidence that participants could recognise Conscientiousness (M = .18, SD = .12, t(791) = 41.41, d = 1.47) and Openness (M = .14, SD = .12, t(791) = 33.05, d = 1.17). Overall, this shows that participants were generally accurate at recognising some of the Big Five traits, with sufficient variability to relate these individual differences to other individual differences measures in this study. 
[Insert Figure 3 here]
There was no noteworthy evidence that participants’ own personality traits affected their trait judgment accuracy. The largest absolute correlation between any participant trait and any trait judgment accuracy was the negative relationship between participant Conscientiousness and Conscientiousness judgment accuracy (r(791) = -.11, 95% CI [ -.18, -.04]). 
Participants were not consistent in their ability to recognise the different traits, highlighted in a notably small intraclass correlation coefficient (ICC = .06 CI [-.05, .16]). Only one participant met potential criteria for ‘super-trait-judgment-recognition’ (using Z scores ≥ 2.00 as our criteria) in more than one trait domain (judging Conscientiousness and Agreeableness). A total of 68 participants (8.6% of sample) met these criteria for super-recognising a single trait judgment domain but no others. 
Trait judgment accuracy and face recognition accuracy. There was no evidence that any of the trait judgment accuracy values correlated with participant face processing test scores (see Table 2). There was no evidence of any correlations when the raw scores were correlated with both Pearson’s and Spearman’s ranked correlations, nor was there any evidence when ‘normalised’ distributions were used for analysis. 
 We conducted independent-measures t-tests comparing CFMT+ super-recognisers with average-ability face memorisers (all t ≤ 0.86, d ≤ .10), GFMT super-matchers with average-ability face matchers (all t ≤ 1.43, d ≤ .17), and those who met both tests’ criteria with participants meeting average-ability criteria (all t ≤ 1.55, d ≤ .30) on trait judgement accuracy. All tests demonstrated no notable differences with negligible effect sizes. 
Even when comparing the co-occurrence between super-recognisers and the participants categorised as high performing judges of traits we found no effects (all χ2 ≤ .28, φ ≤ .03). The same is found when investigating the categorical super-matchers (all χ2 ≤ .61, φ ≤ .04), and super-processors (all χ2 ≤ 3.48, φ ≤ .16). 
Overall, using a series of tests of varying statistical liberalism, we can consider our findings robust evidence that recognition and matching of faces and recognition of personality traits in faces are distinct abilities.
	Table 2.
Correlations [95% CI] between the face processing tests and the accuracy of participants at judging the Big Five personality traits 

	
	Face Processing Tests

	
	Raw scores
	Transformed-to-normal scores

	Judged Trait
	CFMT+
	GFMT
	CFMT+3
	GFMT3

	Pearson’s r correlations

	Conscientiousness
	.02 [-.05, .09]
	-.01 [-.08, .07]
	.02 [-.05, .09]
	-.00 [-.08, .07]

	Agreeableness
	-.06 [-.13, .01]
	-.06 [-.14, .02]
	-.06 [-.12, .01] 
	-.06 [-.14, .01]

	Neuroticism
	.02 [-.06, .09]
	.02 [-.05, .09]
	.01 [-.06, .08]
	.02 [-.05, .09]

	Openness
	-.01 [-.08, .07]
	.01 [-.06, .09]
	-.00 [-.08, .08]
	.01 [-.06, .08]

	Extraversion
	.01 [-.06, .08]
	-.02 [-.08, .06]
	.01 [-.06, .07]
	-.01 [-.08, .06]

	Spearman’s ranked correlations

	Conscientiousness
	.01 [-.07, .08]
	.01 [-.06, .08]
	.01 [-.07, .08]
	.01 [-.06, .08]

	Agreeableness
	-.03 [-.10, .04]
	-.06, [-.13, .01]
	-.03 [-.10, .04]
	-.06 [-.13, .02]

	Neuroticism
	-.00 [-.07, .08]
	.02 [-.05, .09]
	-.00 [-.07, .08]
	.02 [-.05, .09]

	Openness
	-.00 [-.08, .07]
	-.00 [-.05, .09]
	-.00 [-.07, .08]
	-.00 [-.07, .07]

	Extraversion
	.00 [-.07, .07]
	.01 [-.06, .07]
	.00 [-.07, .07]
	.01 [-.06, .07]

	Bold indicates non-zero overlap of 95% CI
The skewness for the raw scores of CFMT+ (-.92) and GFMT (-1.14) was reduced by raising the raw scores to the power of three. This changed the skewness for CFMT+3 (-.36) and GFMT3 (-.75)



Additional analyses controlling for age and sex of targets
Further to our planned analyses, a peer reviewer requested that we explore the potential influence of age and sex of the targets on personality judgment accuracy. For example, as older adults are generally more Conscientious (e.g., Donnellan & Lucas, 2008), it could be the case that accuracy in judging Conscientiousness is not supported by facial morphometry, but by apparent age. In fact, in our current sample of targets with diverse ages, we found that age was positively associated with Conscientiousness (r(50)= .44, 95% CI [.26, .61]), but not clearly associated with Agreeableness (r(50)= -.02, 95% CI [-.27, .23]), Neuroticism (r(50)= -.21, 95% CI [-.44, .03]), Openness (r(50)= -.12, 95% CI [-.42, .37]) and Extraversion (r(50)= -.25, 95% CI [-.49, .02]). There are also known sex differences in Big Five scores (Schmitt, Realo, Voracek, & Allik, 2008) although we lack variability in sex to test this specifically in our population. 
In order to assess the effect of target age and sex on participant personality judgment accuracy, we additionally conducted idiographic partial correlations. These are partial correlations computed on the participant level, where each particular participants’ judgments of the target stimuli were correlated with the target’s traits whilst controlling for the targets’ age and sex. We can then describe the performance of the sample in those partial correlations and test for differences from the non-partial correlations.
We found that the partial correlations of accuracy were notably different from the standard correlations above, highlighting the importance of age and sex of target in personality judgment accuracy. The partial correlations were largely the opposite direction to the non-partial correlations. In fact, all correlations between participants partial and non-partial accuracy rates were strongly negatively correlated (all r≤ -.86). For example, the average idiographic accuracy partial correlation for Conscientiousness across the sample was negative (M = -.11, SD = .13) as opposed to the sample-wide tendency for positive accuracy demonstrated above. Similarly, the accuracy partial correlations for Openness was now generally negative (M = -.13, SD = .12). There was no notable sample-wide partial correlation accuracy for Extraversion (M = -.01, SD = .11), Neuroticism (M = -.04, SD = .13) and Agreeableness (M = .03, SD = .13) when controlling for age and sex of targets. 
Overall this further analysis showed that age and sex of target were key communicative features of the targets. These features were related to the personality traits and the perceived traits of the targets and so were important for facilitating accurate judgments.
Discussion
In our large study of face recognition accuracy and trait judgment accuracy, we find i) substantial individual differences in personality judgment accuracy, with many displaying good ability, ii) wide individual differences in face recognition ability, with many showing better-than average ability and iii) convincingly, no evidence that these skills are correlated. This is in contradiction to our predictions based on the ‘kernel of truth’ hypothesis, but in line with the suggestion that face recognition ability is unrelated to other cognitive skills (Bobak et al., 2016). We do find evidence supporting the previous finding that the Big Five personality trait extraversion relates to face recognition ability (Lander & Pyarekar, 2015; Li et al., 2010), with a small but notable correlation in the largest sample to date. Additional analyses suggest that the age of the target person has an important role in facilitating accurate person perception.
Theoretically, the kernel of truth hypothesis of personality trait judgments would suggest that superior recognisers of faces are at an advantage for recognising traits from faces. Good facial memory is associated with a focus on face shape (Burton et al., 1999; Ellis et al., 1979), which has also been implicated in containing trait-relevant information (Little & Perrett, 2007; Kramer & Ward, 2010). The kernel of truth hypothesis would suggest that the recognition of these biometric qualities would lead to more accurate judgments of traits (Penton-Voak et al., 2006). With our findings that those with superior face recognition were not better at trait recognition, we may need to consider other theories of trait judgment accuracy from photographs of faces. We note that our participants were not inaccurate at detecting traits in general, demonstrating that the stimuli provided a suitable test of this skill. In fact, it appears that participants were making use of more general visual information from the targets, such as age and sex, for their judgments. However, trait judgments are not enhanced by superior face processing, (as measured using a face memory and a face matching test). 
In our study, targets were asked to submit self-selected photographs to increase the available (Funder, 2012) information for personality judgments. Zebrowtiz, Collins, and Dutta (1998) suggest that individuals may change their appearance to be reflective of their personality (termed the ‘Dorian Gray’ effect), an alternative explanation for how stimuli based on faces may generate personality-relevant criteria. In their longitudinal research on appearance and personality, Zebrowitz et al. (1998) found that women in their 50s had a more attractive appearance if they reported a more ‘attractive’ personality (sociability) in their 30s. This increased facial attractiveness was attributed to increased cosmetic use. Much like other Dorian Gray effect research (Feingold, 1992; Zebrowtiz, Voinescu & Collins, 1996), there is evidence that how an individual self-presents could be indicative of their personality. This would offer an answer as to how personality judgments from faces could be possible, without reliance on facial morphometry. 
Perhaps, in the case of our person judgment paradigm, there were non-biometric properties available in the photographs that were preferentially used by the participants to reach their judgments. For example, additional analyses highlighted the importance of target age in accurate judgments. Given that age is known to be related to personality traits, the apparent age of a face can act as a relevant cue to personality. This is evident in our data, as the personality traits that were more accurately at detected are those best known to vary with age, such as Conscientiousness (Donnellan & Lucas, 2008). As Funder proposes in the four stage Realistic Accuracy Model (2012), judgments of personality are accurate when i) relevant behaviours are ii) available to be iii) detected and iv) ‘utilized’ for a judgment. Behaviours are relevant if they are known to correlate with personality (such as age). These are then made available for detection through the presentation of stimulus people (a methodological consideration) which can then be utilized by participants to reach a judgment (giving rise to individual differences in judges). This model also highlights the possibility that participants are not detecting the available facial morphometry and instead focusing on other information available in the stimuli. Nevertheless, our results still suggest that there is no benefit of superior face recognition on personality judgment accuracy. 
One critique of our target presentations could be that there is a variety of information beyond participant face shape that could be affecting perceptions of personality. Going forward, standardising presentation of photographs could eliminate any cosmetic or grooming effects that may be ameliorating personality judgment accuracy. This is the typical approach in experimental research to exploring facial cues to traits. However, this is notably artificial and does not reflect everyday person judgments. In fact, if research on kernel of truth requires abstract, artificial, presentations of individuals, then it suggests this model is not applicable for explaining everyday person judgment accuracy. Regardless of methodology, more research should focus on understanding the validity of the kernel of truth hypothesis, by focusing on different individual differences in the characteristics of judges. 
Our results replicate extant work in personality and face recognition ability. Previous research has identified that the personality traits Extraversion (Lander & Pyarekar, 2015; Li et al., 2010) and social-anxiety (Davies et al., 2011; Megreya & Bindemann, 2013; see also Bobak et al., 2016) are associated with face recognition ability. We find that Extraversion does correlate with face recognition but Neuroticism did not. This could be due to the fact that the two Neuroticism questions in the 10 item Big Five inventory do not contain a social component (I see myself as someone who… is relaxed, handles stress well and gets nervous easily; Rammstedt & John, 2007). This has been suggested by others, who have cautioned against using short-form personality measures as they may not capture all domains of the trait (Smith, McCarthy & Anderson, 2000). In our case, the 10 item Big Five inventory allowed us to efficiently collect an overview of the key personality traits and replicate the extraversion correlation in a larger sample. However, future research should continue to explore socially-relevant anxiety and interpersonal behaviour as potential correlates for face recognition ability.
We are mindful of constraints on the generality of our current paper (Simons, Shoda, & Lindsay, 2017). Our study is reliant on volunteer participation for the face processing data, self-selected photograph donation and personality judgment data aspects of the study. We do observe a trend in that higher scoring face processors chose to engage with our study. Further, all three participant groups of the study were primarily recruited from the UK. We can consider our large dataset, with a broad range of ages and personalities, to be reasonably representative of individuals within the UK who are interested in psychological research. This population is the same as those typically used in personality judgment and face memory like our own. We suggest that caution should be used when applying our results to other countries and languages, but highlight the relevance of our work to similar face processing and personality judgment research. 
Conclusions
This paper has explored the relationship between face recognition, personality trait judgment accuracy and personality. With our large sample size, we can convincingly suggest that there is no relationship between heightened trait and heightened face recognition. These results should be noted in applied (super-recogniser surveillance personnel may not be better at detecting threats in general) and theoretical research (the validity of the kernel of truth hypothesis) settings. Importantly, we find further evidence that extraversion is an important correlate of face memory ability.
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Figure 1. The skewed distribution of Cambridge Face Memory Test: Extended in our sample.
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Figure 2. The skewed distribution of Glasgow Face Matching Test in our sample.
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Figure 3. Histograms with equalised axes for the accuracy of our sample at judging Conscientiousness, Agreeableness, Neuroticism, Openness and Extraversion. Note that r= 0 represents no accuracy, r> 0 is more accurate and r< 0 is more inaccurate responding.
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