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Introduction

The human ability to assess whether to trust another individual is important for survival. Accurate assessment of trustworthiness, however, requires time and extensive social interaction and there are many social situations involving interactions with strangers in which it cannot be properly assessed.

In these circumstances, people usually form judgments of trustworthiness from facial appearance [START_REF] Klapper | Do we spontaneously form stable trustworthiness impressions from facial appearance?[END_REF][START_REF] Zebrowitz | Social Psychological Face Perception: Why Appearance Matters[END_REF].

Judgments of trustworthiness are often made rapidly. A thousand milliseconds of exposure to a face is sufficient to trigger what is known as the face "first impression" (Olivola and Todorov 2010a;[START_REF] Todorov | Evaluating faces on trustworthiness after minimal time exposure[END_REF][START_REF] Willis | First impressions making up your mind after a 100-ms exposure to a face[END_REF]. Such first impressions of trust are obviously not always accurate (Olivola and Todorov, 2010b), although they do correlate with judgements made after an unlimited exposure [START_REF] Willis | First impressions making up your mind after a 100-ms exposure to a face[END_REF]. Similar to face processing mechanisms, processes in humans related to the formation of first impressions of trust are involontary. That is, facial features automatically trigger fast judgements of trustworthiness [START_REF] Engell | Implicit trustworthiness decisions: automatic coding of face properties in the human amygdala[END_REF] even when they are irrelevant to the ongoing task (e.g., selecting a candidate during an election) [START_REF] Todorov | Inferences of Competence from Faces Predict Election Outcomes[END_REF]. A spontaneous attraction to faces and, in particular, to those displaying positive trustworthy expressions has also been observed in non-human primates. [START_REF] Costa | Implicit preference for human trustworthy faces in macaque monkeys[END_REF] showed that macaque monkeys gaze longer at virtual images of human faces pre-rated as trustworthy compared to face images pre-rated as untrustworthy. This suggests the existence of an evolutionarily-rooted mechanism for detecting trust quickly and effortlessly. In support of this view, recent EEG studies in humans have revealed an early P1 component, occurring 60ms after stimulus onset, that is triggered by faces pre-rated as trustworthy [START_REF] Yang | An ERP study on the time course of facial trustworthiness appraisal[END_REF][START_REF] Marzi | Trust at first sight: Evidence from ERPs[END_REF]. It has been argued, however, that this brain signal may not be selective to perception of trust processes specifically but may instead reflect more general emotional processing mechanisms [START_REF] Pourtois | Electrophysiological correlates of rapid spatial orienting towards fearful faces[END_REF][START_REF] Keil | Adaptation in the human visual cortex as a mechanism for rapid discrimination of aversive stimuli[END_REF]. Both views can be reconciled within the framework put forward by Todorov and colleagues, which postulates that the first impression of trust results from a process of "emotion overgeneralization" [START_REF] Oosterhof | The functional basis of face evaluation[END_REF][START_REF] Todorov | Understanding evaluation of faces on social dimensions[END_REF]. In this sense, by automatically evoking positive or negative emotions such as happiness or anger, a first impression (i.e., trust or distrust) can be formed even by the perception of a neutral face [START_REF] Oosterhof | The functional basis of face evaluation[END_REF][START_REF] Todorov | Understanding evaluation of faces on social dimensions[END_REF].

Another important issue is the question of whether the processes involved in trust behaviour, specifically spontaneous first impressions and later-occurring conscious decisions, can be dissociated.

As mentioned above, there is evidence for an early pre-attentive EEG signal associated with initial orienting toward trustworthy faces. In addition, recent studies have linked conscious decision-making about trustworthiness (i.e., judging the most trustworthy/untrustworthy among two faces) with the occurrence of a late EEG component (500ms) [START_REF] Yang | An ERP study on the time course of facial trustworthiness appraisal[END_REF][START_REF] Marzi | Trust at first sight: Evidence from ERPs[END_REF]. These findings have led to the notion that the perception of trustworthiness may be brought about by the action of a dual mechanism involving fast automatic orienting on one hand and slow decision processes on the other hand. The degree of interdependence between these processes remains, at this point, unexplored.

Williams syndrome (WS) is a rare neurodevelopmental disorder characterized by hypersocial behaviour in the form of overfriendliness and an excessive sociability toward strangers [START_REF] Doyle | Everybody in the world is my friend" hypersociability in young children with Williams syndrome[END_REF][START_REF] Zitzer-Comfort | Nature and nurture: Williams syndrome across cultures[END_REF].

The unique social phenotype of WS results from a hemizygous deletion of approximately 25 genes on the chromosomal region 7q11.23 [START_REF] Korenberg | Genome structure and cognitive map of Williams syndrome[END_REF] leading to medical, cognitive, affective, and neurophysiological impairments (Bellugi et al., 2007). The striking hypersociable aspect of WS pathology is also clearly linked to this underlying genetic deletion, since it has been reported consistently across several cultures [START_REF] Zitzer-Comfort | Nature and nurture: Williams syndrome across cultures[END_REF]. WS individuals have been described as behaving as if "everybody in the world is their friend " [START_REF] Doyle | Everybody in the world is my friend" hypersociability in young children with Williams syndrome[END_REF] and have been found to make atypical assessments of stranger-danger scenarios [START_REF] Riby | Stranger danger awareness in williams syndrome[END_REF]. Given their additional cognitive impairments, the increased sociability towards strangers typifying WS patients, commonly referred as the "cocktail party" approach [START_REF] Pavlova | Social Cognition in Williams Syndrome : Face Tuning[END_REF], can lead to increased vulnerability in this population. To address the issue of patient safety, rehabilitation programs attempt to decrease vulnerability by focusing on real-life interventions in order to develop contextual social knowledge in new environments [START_REF] Fisher | Evaluation of a stranger safety training programme for adults with Williams syndrome[END_REF]. Social thirst in WS is also often accompanied by anxiety and social isolation [START_REF] Udwin | A cognitive and behavioural phenotype in williams syndrome[END_REF]. Although interindividual differences exist since some participants appear to have many friends whereas others strive to form bonds with age mates [START_REF] Frigerio | Is everybody always my friend? Perception of approachability in Williams syndrome[END_REF].

Three hypotheses have been put forward to explain social behaviour in WS. First, the social saliency hypothesis postulates that face-related information captures the attentional resources of patients much quicker than other body parts or any other aspect of the visual scene [START_REF] Mervis | Attentional Characteristics of Infants and Toddlers With Williams Syndrome During Triadic Interactions[END_REF]. A second hypothesis claims that WS hypersociability reflects an inability to suppress impulsive approach responses following a change in executive function related to frontal lobe damage [START_REF] Porter | The neuropsychological basis of hypersociability in Williams and Down syndrome[END_REF]. Thirdly, given its role in processing facial emotional information and social distance from others a difference in amygdala activity has also been proposed (Bellugi et al., 1999;[START_REF] Reiss | An Experiment of Nature : Brain Anatomy Parallels Cognition and Behavior in Williams Syndrome[END_REF][START_REF] Meyer-Lindenberg | Neural correlates of genetically abnormal social cognition in Williams syndrome[END_REF][START_REF] Jones | II. Hypersociability in Williams Syndrome[END_REF].

With respect to the amygdala hypothesis, it is worth noting that patients with WS have been found to exhibit atypical responses during face perception. From the early stages of infancy, children with WS demonstrate a so-called 'face fascination' behaviour [START_REF] Mervis | Attentional Characteristics of Infants and Toddlers With Williams Syndrome During Triadic Interactions[END_REF][START_REF] Jarvinen | Autonomic response to approachability characteristics, approach behavior, and social functioning in Williams syndrome[END_REF] and, in face recognition tasks, patients actually outperform mentally age-matched neurotypical participants (Bellugi et al., 2000;[START_REF] Paul | Face and place processing in Williams syndrome: Evidence for a dorsalventral dissociation[END_REF]. Moreover, analysis of eye movements has revealed that patients pay significantly more attention to the eyes, as opposed to neurotypicals who tend to oscillate attention along the eye-to-mouth axis [START_REF] Tager-Flusberg | People with Williams syndrome process faces holistically[END_REF][START_REF] Riby | The eyes or the mouth? Feature salience and unfamiliar face processing in Williams syndrome and autism[END_REF]. Rather than reflecting an additional attraction to their social significance, an increased attention to the eyes appears to be a consequence of a general increase in interest to facial details [START_REF] Deruelle | Configural and Local Processing of Faces in Children with Williams Syndrome[END_REF].

With respect to emotional abilities, results are inconsistent and patients show a large variability in performance across studies. Although some studies using identification and matching tasks have found preserved emotional processing [START_REF] Plesa-Skwerer | Perceiving facial and vocal expressions of emotion in individuals with Williams syndrome[END_REF][START_REF] Lacroix | Recognition of emotional and nonemotional facial expressions: A comparison between Williams syndrome and autism[END_REF][START_REF] Martínez-Castilla | Facial emotion recognition in Williams syndrome and Down syndrome: A matching and developmental study[END_REF], others have described important biases for positive emotions [START_REF] Frigerio | Is everybody always my friend? Perception of approachability in Williams syndrome[END_REF][START_REF] Dodd | I see happy people: Attention bias towards happy but not angry facial expressions in Williams syndrome[END_REF]. Atypical visual scanning trajectories have also been reported when patients were required to identify happy faces. In addition, [START_REF] Porter | An unusual attraction to the eyes in Williams-Beuren syndrome: A manipulation of facial affect while measuring face scanpaths[END_REF] reported that, instead of adopting the more typical strategy of analysing the whole face during perceptual analysis, patients with WS tended to retrieve cues from the left side of the face [START_REF] Ewing | Understanding Strategic Information Use During Emotional Expression Judgments in Williams Syndrome[END_REF].

Research investigating "approachability" judgements in WS has yielded particularly interesting results. In tasks that presented either trustworthy or untrustworthy pre-rated faces, patients with WS gave both face types high ratings of approachability (Bellugi et al., 1999). The absence of any correlation between these measures and levels of intelligence or visuo-spatial ability supports the argument for the presence of a selective deficit in the social domain. Notably, patients with WS ranked faces according to their approachability along typical lines: that is trustworthy faces were rated as more approachable than untrustworthy faces.

In a similar design, [START_REF] Frigerio | Is everybody always my friend? Perception of approachability in Williams syndrome[END_REF] extended these findings using emotionally expressive face stimuli from the Ekman and Friesen database (1976). Patients with WS were asked to rate the approachability of photographs with clearly different facial expressions (happy, angry, disgusted, fearful, sad, neutral), as previously rated by adult control participants. They rated faces as more approachable but only those with happy expressions (also rated by controls as more approachable than "non-happy faces") whereas the 'non-happy faces' were rated as less approachable than by controls. When faces conveyed clear emotional expressions, patients with WS discriminated faces and were biased by facial expressions to a greater degree than controls. Porter and colleagues (2007) developed this work by combining the classical social approach task with emotionally expressive faces in an emotion recognition task. For both WS and TD groups, emotion recognition abilities were found to shape performance on the social approach task. Average approachability ratings were more positive for faces with happy expressions and less positive for the negative ones, and these scores were obtained only for faces whose emotional expressions were correctly pre-identified. Conversely, those WS patients considered as very social by close relatives and who evaluated stranger faces as more approachable than TD participants also exhibited differences in emotion recognition. Amygdala dysfunctions have been linked to approachability bias in WS patients. First, compared to TD, WS patients with increased approachability ratings also display an enlarged amygdala volume [START_REF] Martens | Approachability and the amygdala: insights from Williams syndrome[END_REF]. Second, WS patients show decreased amygdala activation to fearful facial expressions along with an amplified tendency to approach strangers [START_REF] Haas | Individual differences in social behavior predict amygdala response to fearful facial expressions in Williams syndrome[END_REF].

Thus, it appears that WS patients are able to assign a specific categorical value to faces (approachable/not approachable) while at the same time are unable to translate this knowledge into appropriate behaviour [START_REF] Frigerio | Is everybody always my friend? Perception of approachability in Williams syndrome[END_REF][START_REF] Dodd | I see happy people: Attention bias towards happy but not angry facial expressions in Williams syndrome[END_REF]. Interestingly, in line with these findings, other studies have reported that WS patients show both a willingness to approach untrustworthy faces [START_REF] Martens | Continuous cognitive dynamics of the evaluation of trustworthiness in Williams syndrome[END_REF]) and an ability to make the correct judgment that a liar should not be trusted [START_REF] Ng | Reasoning about trust among individuals with Williams syndrome[END_REF].

This suggests that the specific social difference found in WS may be due to an impairment in detecting social cues from faces rather than an impaired representation of social knowledge per se.

Consistent with this view, recent EEG studies have suggested that early visual processes related to trust detection may be impaired in WS. For instance, [START_REF] Shore | Abnormalities in early visual processes are linked to hypersociability and atypical evaluation of facial trustworthiness: An ERP study with Williams syndrome[END_REF] observed an increased sensitivity to untrustworthy faces associated in neurotypically developing (TD) participants with a negative increase of the P1 onset (65-90 ms). This P1 signal was found to be disrupted in WS patients, who instead showed an increase in N170 amplitude in relation to trustworthy faces. Despite evidence of impairments at the neural level in WS, it is still unclear as to how disruptions in first impression processes related to trust detection materialise at the behavioural level. We argue that an impairment of first impression processes is the primary contributor in the failure of patients to properly assess the trustworthiness of others in real-life situations.

Here, we examined the ability of patients diagnosed with WS to process trust. Crucially, we investigated this ability in two key ways that adhere to a dual mechanism framework of trust processes. First, we explored the process of spontaneous orientation toward trustworthy faces in WS patients. Second, we explored the process of conscious decision-making about trustworthiness in the same patients. Hence, we aimed to investigate whether it is possible to behaviourally dissociate fastautomatic judgements from late decision-based evaluation of trust in WS.

We hypothesized that the origin of maladaptive social behaviour in WS patients can be explained by an impairment of a default mechanism involved in fast automatic processing of social information rather than in any inability to reason and make inferences about social contexts. Here, we presented pairs of faces to participants which had a priori been categorized as either extremely trustworthy or extremely untrustworthy. We measured eye movements during passive viewing in order to assess spontaneous looking-time preferences, which was taken as a proxy of automatic approach behaviour. To investigate the relationship between automatic and decision-based processes involved in trust detection, participants were also explicitly required to make social decisions about the most trustworthy faces. We expected TD participants to show significant looking time preferences for trustworthy faces compared to untrustworthy faces in both explicit and spontaneous tasks [START_REF] Costa | Implicit preference for human trustworthy faces in macaque monkeys[END_REF]. In contrast, we anticipated that WS patients would not show preferences during passive viewing in the spontaneous task. However, we expected their performance to improve in the decision task when social knowledge was explicitly activated. Finally, WS patients are known to have a bias toward emotional positivity when processing faces. In the context of the emotion overgeneralization hypothesis, we assessed for the presence of an association between altered emotional processing and the perception of trustworthiness.

Methods:

Participants Twenty-two patients with a diagnosis of WS were matched for sex and chronological age with 21 TD participants (See supplementary results 1 for person-by-person matching results). We recruited participants through national advertisements from WS associations and from the Reference for Rare Diseases GenoPsy Center (Vinatier hospital, Lyon). Table 1 shows demographic characteristics and neuropsychological data participants. Each patient received a diagnosis of WS following genetic assessment by the psychiatrist (Prof.C. Demily) involved in the study (deletion at 7q11.23) (American Psychiatric Association, 2000). We recruited TD participants through advertisements in local newspapers, local schools and via the internet. A critical aspect in such experiments is to identify independent variables that can bias results yielded by the measured variable and to assess how this bias can influence any subsequent interpretations that we make. Here, given the context of a social cognition study using a facial perception task, we recognized the importance of controlling for the amount of social experience accumulated by participants. We estimated social experience indirectly through chronological age.

The ability to recognize facial emotion is known to improve with chronological age. Significant modifications in this ability have been found to occur during the first two years of life (for a review, Golarai, Grill-Spector and [START_REF] Golarai | Autism and the development of face processing[END_REF] resulting in a robust influence on social experience [START_REF] Geangu | Culture shapes 7-month-olds' perceptual strategies in discriminating facial expressions of emotion[END_REF].

We determined that the use of a control group composed of intellectually age-matched participants would face a number of limitations. Indeed, there is no correlation between abilities in facial emotion perception abilities and intellectual abilities in neurotypical adults [START_REF] Farrelly | Ability EI as an intelligence? Associations of the MSCEIT with performance on emotion processing and social tasks and with cognitive ability[END_REF]. In atypical development, poor facial and emotional processing are frequently observed with a coincident intellectual disability [START_REF] Zaja | Facial emotion recognition in intellectual disabilities[END_REF]. Furthermore, since children with intellectual disabilities (e.g.., fragile X-syndrome children) can achieve normal performance in facial emotion perception and recognition tasks, we did not expect intellectual abilities to causally lead to poor facial and emotional processing [START_REF] Turk | Face recognition and emotion perception in boys with fragile-X syndrome[END_REF]. As previously reported, variables related to 1 NEPSY :Neuropsychological assessment for children mental age, emotion recognition and social approach ratings are not correlated in WS patients, neither does chronological age with social approach ratings [START_REF] Porter | The neuropsychological basis of hypersociability in Williams and Down syndrome[END_REF].

Finally, intellectually age-matched designs are known to have limitations with respect to intellectual disability, especially within heterogeneous profiles such as WS [START_REF] Jarrold | To match or not to match? Methodological issues in autism-related research[END_REF]. Therefore, in light of these factors, we decided to assess statistically whether intellectual abilities (assessed with the matrices and similarities subtests) can explain the observed effects (see multiple linear regressions analysis in the result section).

For the TD group, we excluded individuals with a history of neurological or psychiatric disorders.

Participants were native French speakers and had normal or corrected-to-normal vision. Written informed consent was provided by participants or caregivers of patients. The Ethics Committee Lyon Sud-Est IV approved the experimental protocol. For their participation in the study, participants received a gift equivalent to the value of 30 euros.

Power analysis

We estimated sample size by running a priori power analysis using G*Power 3 (Faul, Erdfelder, Lang, & Buchner, 2007). The test indicated that a total sample of 21 participants was sufficient to obtain an effect size of f= 0.35 with 85% power for a repeated-measure ANOVA. On the basis of previous results produced by adult participants yielding a significant difference in looking-time between trustworthy and untrustworthy faces (T>UT) [START_REF] Costa | Implicit preference for human trustworthy faces in macaque monkeys[END_REF], effect size was calculated with an eta squared =0.11, corresponding to an effect size of 0.35. To ensure enough statistical power for between-subjects difference in looking time preference (neurotypical vs Williams), we further ran an a-priori power analysis using G*Power 3. This test indicated that a total sample of 38 participants was sufficient to detect an effect size of f=0.35 (since no study had previously tested this effect an average size was considered) with 85% power, with a correlation among repeated measures of 0.30, for a repeated measure ANOVA. Therefore, considering the potential constraints of including a rare clinical population, we targeted a minimum sample of 21 participants per group. No part of the study procedures or analyses was pre-registered prior to this research being conducted.

Spontaneous preference and explicit decision

Stimuli and setup.

Stimuli used in the experiment consisted of 48 computer-generated male faces obtained with FaceGen software (Singular Inversions, Toronto, Canada) and selected from the imaging database provided by [START_REF] Todorov | Validation of data-driven computational models of social perception of faces[END_REF]. All faces were bald and Caucasian. The trustworthiness stimuli set was composed of facial identities varying on 7 levels of trustworthiness [START_REF] Todorov | Validation of data-driven computational models of social perception of faces[END_REF]).

Todorov et al's work has previously demonstrated that human explicit judgments of trustworthiness match the predictions of the model ( 2013). For the current study, we selected the two most extreme versions from the 24 identities (-3 SD and +3 SD), resulting in 24 couples. Stimuli were displayed on a 17-inch computer screen at a resolution of 1280 x 1024 pixels using Presentation® software (Version 14.9, www.neurobs.com). The viewing distance from participants' eyes to the screen was 73cm where stimuli subtending 7.8° x 12.5° of visual angle (377 x 604 pixels) were displayed. We recorded the eye movements positions of participants using an infrared video-based tracker (Tobii 1750) at a 60-Hz sampling rate. We recorded online eye-gaze data with Clearview software (2.7.0),. The two systems were synchronized using Presentation software (scenarios and stimuli are accessible here: https://osf.io/rkweh/?view_only=1a6a3769d19148e0ad5897deabbaad3e Procedure First, we assessed the performance of participants on a series of cognitive subtests. These included the Weschler Intelligence (WISC and WAIS, [START_REF] Weschler | WISC-IV, Echelle d'intelligence de Weschler pour enfants et adolescents[END_REF][START_REF] Weschler | WAIS-IV, Nouvelle version de l'échelle d'intelligence de Weschler pour adultes[END_REF] Matrices and Similarities and Neuropsychological assessment for children (NEPSY, [START_REF] Korkman | NEPSY-II Bilan neuropsychologique de l'enfant, 2nde édition[END_REF] arrows.

Next, the face experiment started with a 5 point-calibration test. Then, participants performed the spontaneous preference task followed by the decision task. We implemented this order so as to avoid the influence of expectations in the spontaneous task. In each task, two faces (trustworthy +3SD and untrustworthy -3SD) from the same original face were presented on the screen. Each pair was presented twice to to control for spatial biases and to counterbalance the laterality of each presentation. Forty-eight pairs of faces were presented in a pseudo-randomized order. During both sessions, the eye-gaze of participants was monitored on-line by the experimenter from a second screen located out of participants' sight.

Once participants had completed these tasks, we then assessed the emotional and attentional abilities of participants using NEPSY emotion recognition and NEPSY auditory attention tests.

Spontaneous preference task: Each pair of stimuli was displayed for a maximum of 5 seconds. In this task, we gave no specific instruction to participants other than to look at the faces on the screen (see Fig. 1). Prior to the beginning of the experiment, we asked participants to fixate on a cross until the trial started. Trials were manually triggered by the experimenter only once participants had fixated on the cross.

Explicit decision task:

In the second task, participants viewed pair of faces as in the previous task, but this time they were instructed to make a choice at the beginning of each trial. Specifically, we asked participants to judge which face from each pair best fitted the characteristics depicted in three questions. These were Q1. "To whom would you say a secret?" Q2. "Who would you ask for help?" Q3. "Who would you trust?" (Fig. 1). One scenario per trial was presented and all scenarios were randomly presented across trials. Participants were explicitly asked to point to the face that best fitted the description. Their responses were recorded by the experimenter on the keyboard. Each social scenarios related to the concept of trustworthiness. Two of the questions were associated with concrete situations that involve trustworthiness, entrust a secret or expect cooperation and help from another. These concrete situations were intended to ensure that participants could link the question to past knowledge from their cultural environment or experience. Previous studies have shown that children prefer to receive help from a person they trust [START_REF] Lawson | Knowing when to trust a teacher: The contribution of category status and sample composition to young children's judgments of informant trustworthiness[END_REF]. Moreover, because the content of secrets can be damaging to the secret-keeper's reputation, people should only disclose their secrets to people with whom they trust [START_REF] Liberman | Secret to friendship: Children make inferences about friendship based on secret sharing[END_REF]. Children in the early years of school also rate people who keep secrets as more trustworthy than people who tell secrets [START_REF] Rotenberg | The relations among young children's peer-reported trustworthiness, inhibitory control, and preschool adjustment[END_REF]. They view the ability to trust someone to keep a secret as an important quality in deciding whether to be friends with that person [START_REF] Furman | Children's conceptions of friendship: A multimethod study of developmental changes[END_REF][START_REF] Liberman | Secret to friendship: Children make inferences about friendship based on secret sharing[END_REF]. Such social scenarios have also been employed with children with autism spectrum disorder [START_REF] Ewing | Appearance-based trust behaviour is reduced in children with autism spectrum disorder[END_REF]. [START_REF] Weschler | WISC-IV, Echelle d'intelligence de Weschler pour enfants et adolescents[END_REF][START_REF] Weschler | WAIS-IV, Nouvelle version de l'échelle d'intelligence de Weschler pour adultes[END_REF]. The matrices and similarities sub-tests were selected as they highly correlate with general Verbal and Performance Intelligence scores respectively. Attentional and visuospatial skills were also assessed using standardized sub-tests from the NEPSY inventory test [START_REF] Korkman | NEPSY-II Bilan neuropsychologique de l'enfant, 2nde édition[END_REF]. In the Auditory Attention sub-test, participants had both hands resting on the table and were then presented with a sheet of paper containing 4 colored circles (red, yellow, black and blue). Participants were asked to touch the red circle with their preferred hand whenever they heard the word "red" and, after each response, they were asked to put their hand back to rest on the table in readiness to hear the next word. We recorded the number of commissions, omissions and correct detections for each participant. In the Arrows sub-test, participants faced a target with several arrows pointing on it. For this test, participants were instructed to indicate which arrow could hit the centre of the target. We recorded the total number of correct responses for each participant.

We assessed emotional abilities with the Emotion Recognition sub-test of the NEPSY Inventory.

Participants were asked to match pictures of children displaying different facial emotions in three different conditions. First, they were shown a target image of a child, and were asked to find among other stimuli the one expressing the same feeling. Second, a target image of a child was presented for five seconds and then hidden; participants were then asked to choose an image of a child expressing the same feeling from a set of other pictures. Third, participants were asked to find pictures of two children expressing the same feeling among several pictures of other children. We recorded the number of correct responses for each participant. Errors were also computed for the following facial expressions: joy, fear, anger, disgust and neutral. For each participant, we converted the score obtained across the five emotion categories into a seven point scale. This was achieved by taking each participants rank within the percentile distribution of normative data into account

(1:<2th pc; 2:2-5 th pc; 3: 6-10 th pc; 4: 11-25 th pc; 5:26-50 th pc; 6: 51-75 th pc; 7: >75 th pc).

Statistical Analysis

Eye-tracking:

Pre-processing. Eye movements data was filtered with ClearView software (with a visual angle of 1° and duration of 100ms) and processed with an in-house Matlab script. In order to quantify allocation of attention to faces, we manually defined the regions of interest (ROI) for each stimulus corresponding to a rectangle surrounding the face within the screen.

Mean looking-time: For each participant and for each trial, we calculated mean looking-time computed as the average of the total time spent within each ROI during a trial. For each participant, we averaged results obtained in each task across trials. Were excluded participants who obtained looking-time scores with 3SD above the group mean (1 WS patient, 1 control). For each group (TD vs WS) and for each task (spontaneous/decision), we assessed whether participants presented spontaneous preferences for trustworthy vs untrustworthy faces. In order to compare mean lookingtime for each stimulus (trustworthy/untrustworthy) and each condition (explicit/implicit), we performed a paired-sample ANOVA. When assumption on normality or equality of variances among conditions (trustworthy vs untrustworthy) was violated, a paired-sample Wilcoxon test was used instead.

Explicit responses:

Trust selection. To compute a score of "trust selection", for each pair of stimuli, we compared each participants explicit selection of faces with Todorov's prediction model of trustworthiness. If the participant selected the +3SD trustworthy face then the response was scored as correct (max. = 48).

Because the correlation coefficient across question types was highly significant (pearson's r>0.799; ps<.001), we computed a percentage of face trust selection for each individual.

Choice consistency. To assess if participants' choices were consistent across those trials presenting the same pair of faces, we computed the number of instances in which participants selected the same identity from the pair (max. =24).

When normality assumptions were violated, a non-parametric Mann-Whitney test was performed to compare the percentage of "trust selection" and the percentage of "choice consistency" across groups (WS and TD). To assess if the WS group selected trustworthy faces more often than untrustworthy ones, we performed a one sample T-test on the percentage of "trust selection" with 50% chance level.

Reaction time. Reaction time was computed for each trial. Trials with durations 3SD from the mean response duration were discarded. It should be noted that reaction times measures do not solely reflect the reaction time of participants. This is because participants were instructed to point to the face that they had selected and then the experimenter would press the corresponding response key.

As a consequence, recorded durations also include experimenter reaction times and are thus longer than the actual reaction time of participants. However, we interpreted any differences observed across groups to reflect differences yielded by participants rather than the experimenter. This is based on the assumption that the same experimenter remains the same across both conditions. Thus we could expect that, on average, she performed the task with a constant reaction time.

When normality assumption was violated, we performed a non-parametric Mann-Whitney test to compare reaction times across groups (WS and TD). When the normality assumption was violated in the WS group, differences between the WS group and the TD group in individual eye tracking behaviour were assessed using Z-scores.

To test if individual eye tracking behaviour in the WS group was significantly different from that observed in the TD group, we computed individual corrected Z-score for each WS patient both in the spontaneous and in the decision trust detection task using singlim_ES.exe software [START_REF] Crawford | On comparing a single case with a control sample: an alternative perspective[END_REF]. This method addressed the question of whether patient may exhibit a statistically significant deficit. This method has the advantage of controlling for Type I error rate regardless of the size of the control sample. This direct comparison across groups allowed us to draw conclusions about the main effect of the group (TD vs WS).

To provide evidence for a significant dissociation between spontaneous and decision tasks, we computed individual Z-score differences (Z-DCC) for each Williams participant using the Dissocs_ES.exe software [START_REF] Crawford | Payne and Jones revisited: estimating the abnormality of test score differences using a modified paired samples t test[END_REF]. By revealing task dissociations in the two groups, this direct comparison allowed us to draw conclusions about the group and task interactions. One principal aim of this formula was to attempt to establish the presence of behavioural dissociations. Therefore, the formula estimates the rarity of an observed discrepancy between performances in two tests when considering a typical population as a reference. This is particularly important since discrepancies that may appear modest can in fact be highly abnormal, for instance, when two tests are highly correlated within the typically developing population.

In a preliminary analysis performed on the Joy NEPSY scores, using a median split procedure, we identified two sub-groups within WS patients. The first group (Sub-group 1, N=11) showed normal joy detection ratings with a score above the 26 th percentile. The second group (Sub-group 2, N=11)

showed high joy detection ratings, with a score below the 26 th percentile. Since it is likely that explicit detection of trust of faces may be performed on the basis of an "emotion overgeneralization" process based on joy, we compared the Z-scores off WS patients' in the decision task and compared them with those obtained by Sub-groups 1 and 2. When assumptions regarding normality or equality of variances were violated, we performed a non-parametric Mann-Whitney test to compare emotion scores yielded by the WS sub-groups.

Results

Eyetracking: looking-time for trust vs untrust

Spontaneous task

Over the duration of 5s, TD participants (mean=1981 ms) looked at faces for 267ms longer than WS patients (mean=1714 ms; U=579.5; p=0.003). As expected, we found a significant effect of face type in TD participants (Z=66; p=0.044; cohen's d=0.39). That is, looking-time for trustworthy faces (mean = 2093 ms) was 224 ms longer than looking-time for untrustworthy faces (mean = 1869 ms). In contrast, WS patients did not show any such effect (Z=130; p=0.55). Within this group, looking-time was 1714 ms on average for both faces (Fig. 2). To directly compare the looking preferences of WS and TD groups in this task, we calculated the individual Z-scores for patients (Mean Z-score =-1.865).

Results showed that 13 out of 22 WS patients scored above the 1.96 threshold of normality, thus indicating a deficit. The performance of the nine remaining patients did not statistically differ from the normal population, although their preference for the trustworthy faces was not as clear-cut as the preference observed in the TD group. In fact, the average looking-time of these participants for trustworthy faces was only 156ms longer than that recorded for the untrustworthy faces (Fig. 4). 

Decision task

As in the spontaneous task, looking-time in the TD group was different across stimulus type:

T(19)=6.50; p<0.001; cohen's d=1.45. Specifically, looking-time for trustworthy faces (mean = 1504 ms) was 342 ms longer compared to looking-time for untrustworthy faces (mean = 1162 ms). In contrast to the previous task, we also observed a significant preference in the WS population, at the group level, (Z=57; p=0.011; cohen's d= 0.644; See Fig. 2). That is, looking-time for trustworthy faces (mean= 1468 ms) was 166 ms longer compared to untrustworthy faces (mean = 1302 ms). However, at the individual level, Z-scores revealed a greater variability in patient performance. We observed that 21 out of 22 patients presented an atypical looking-time compared to the TD group, with a Zscore above 1.96. Furthermore, among these 21 participants, 17 showed a small preference (with a negative Z-score) for the trustworthy faces and the remaining 4 showed an abnormally high preference for the same trustworthy faces (Fig. 4).

Dissociation across tasks

In the TD group, we found a positive correlation between spontaneous and explicit decision tasks with respect to preferences in looking-time for trustworthy faces over the untrustworthy faces (r=0.408; p=0.033). Given that the normality assumption was violated in the patient group, we further tested whether WS patients' behaviour was consistent between the two tasks using Dissocs_ES.exe software [START_REF] Crawford | Payne and Jones revisited: estimating the abnormality of test score differences using a modified paired samples t test[END_REF]. This method estimates the rarity of an observed discrepancy between performances in two tasks by considering the typical population as a reference and the correlation scores among the same tasks in the typical population. In this way, we determined the presence of any dissociations among tasks. We observed that looking time behaviour for more than a half of the WS patients (14 over 22) showed a significant dissociation between the spontaneous and the decision task. 

Decision task

Percentage of trustworthy face selection (left Fig. 3). WS patients correctly selected trustworthy faces over the untrustworthy ones in 75% of cases and above chance-level U=225; p<0.001 (only 6 out of 22 participants showed Z-scores statistically different from the TD population). Despite performing above chance level, performance of the WS group was still impaired compared to the TD group (U = 331; p=0.015). WS patients were found to choose trustworthy faces significantly less (74.8%, SD= 19.0) than the TD group (88.6%, SD= 13.7). Looking-time preference (i.e., trust-distrust looking-time difference) was positively correlated to the percentage that trustworthy faces were selected in the decision task for both groups (WS: r=0.458; p=0.032) (TD groups: r=0.622; p=0.003 (Supplementary Fig. 5).

Percentage of choice consistency (middle Fig. 3). We observed a significant effect of group for choice consistency scores (U = 325.5; p=0.022). Compared to the TD group (83.13%, SD=3.31), WS patients were less consistent in their choices, selecting the same identity on its second appearance on a significantly less proportion of trials (68.9%, SD= 4.13).

Reaction time (right Fig. 3). Not surprisingly, reaction times were slower in the WS group (3843ms, SD= 205ms) compared to the TD group (3005ms, SD=148ms; U = 112.0; p=0.004).

Neuropsychological scores

As shown in Table 1, TD participants outperformed the WS group on similarities and matrices scores (Ts>6.96; ps<.001) and showed higher visuospatial and attentional abilities (Us> 71.5; Ps<.001).

We calculated multiple linear regressions (backward method) with the aim of predicting the looking- 3 and4).

Concerning the emotional test, at the group-level, the overall emotion recognition score was lower in the WS group compared to the TD group (T (39) =4.475; p=.001, see Table 1). Errors made by WS patients were related to an overselection of happy faces. This suggests a general bias toward the joy emotion in WS patients compared to TD (Us>318; p<0.001). Furthermore, a recent cognitive model postulates that inferences of trustworthiness are based on an "emotion overgeneralization" process where neutral faces carry covert expressions of joy [START_REF] Oosterhof | The functional basis of face evaluation[END_REF][START_REF] Todorov | Understanding evaluation of faces on social dimensions[END_REF], therefore the joy emotion was selected among the five emotions tested. We divided WS patients into two sub-groups (N=11) using a median split procedure based on the Joy NEPSY score, which reflects the tendency of participants to erroneously select faces expressing joy. We found that Sub-group 1 showed a normal (or slightly above normal) joy selection rate and had a score above the 26 th percentile. That is, their tendency to erroneously select happy faces ranked between the 26 thand 50 th percentiles while Sub-group 2 showed high and superior to normal joy selection rate, reflecting a tendency to erroneously select happy faces and ranked below the 26 th percentile (Fig. 4). As predicted by Todorov et al.s model (Oosterhof and Todorov 2008;[START_REF] Todorov | Understanding evaluation of faces on social dimensions[END_REF], explicit detection of trust can be performed based on an overgeneralization process of joy from facial cues.

Moreover, previous studies have related patterns in WS approachability ratings to their ability to recognize emotions [START_REF] Porter | The neuropsychological basis of hypersociability in Williams and Down syndrome[END_REF]. Indeed, we compared the Z-scores of WS patients who gave normal rating of joy detection with those who gave high ratings of joy detection during the decision task. We observed that the "high positivity bias" group (Sub-group 2) (Z-score= -4.957) showed a stronger Z-score in the decision task compared to the "normal positivity bias" group (Sub-group 1) (Z-score= -0.760, U=31; p=0.028; cohen's d=-0.975). We did not observe similar differences in the spontaneous task between these two WS subgroups.

Discussion

Our findings show that, in contrast to the TD group, in the spontaneous task WS patients did not exhibit preferences in looking at trustworthy faces compared to untrustworthy faces. This result suggests either a failure of trustworthy faces to attract the attention of patients or a failure of untrustworthy faces to elicit an avoidance response. Although more research on the eye movements strategies of WS patients is required, one can also argue that WS patients experience difficulties in shifting attention between two stimuli. For instance, one study that tested eight toddlers with WS showed that they attended less to a cue that consistently predicted the appearance of a target on the opposite side. This observation was interpreted as a failure by the WS group to disengage from a previously fixated target to a new target. Such an inability, described as "sticky fixation" behaviour [START_REF] Van Herwegen | Williams syndrome and its cognitive profile: The importance of eye movements[END_REF], could explain our finding of a lack in WS patients to spontaneously engage more with trustworthy faces. Indeed, the lack of preference in WS patients in the spontaneous condition could reflect an inability to disengage attention from the previously attended face. This notion is consistent with reports from family members and carers describing how individuals with WS often tend to maintain their gaze towards faces during conversations [START_REF] Jones | II. Hypersociability in Williams Syndrome[END_REF]. Moreover, such differences in eye movements early on in life may affect how infants subsequently attend to different parts of their environment and be linked to cognitive outcomes later in life.

We also found that WS patients spent less time looking at faces overall during the spontaneous task.

This was somewhat surprising given the intense social interest in faces that WS patients have been reported to show (Riby andHancock, 2009b, 2009a;[START_REF] Riby | Attention to faces in Williams syndrome[END_REF]. Previous studies have already shown that prolonged gaze to faces in WS was only present when the social information was presented in the middle of the screen near a central fixation point but not when the stimuli were shown non-centrally [START_REF] Williams | Viewing social scenes: A visual scan-path study comparing fragile X syndrome and williams syndrome[END_REF], as in the present study. These observations suggest that a sticky fixation behaviour may contribute to the social bias toward faces demonstrated bys WS patients. If our finding of an absence of any spontaneous trustworthiness preference may be linked to such a behaviour, some WS patients are nonetheless able to overcome these sticky fixation constraints when placed within the context of an explicit instruction. Although the poor visuospatial and attentional abilities of patients may have contributed to this behaviour, these impairment should have also interfered with performance on the decision task where a subgroup of patients improved when provided with cues. Yet, visuospatial, attentional or intellectual scales did not better predict looking time preference, in both groups, in the spontaneous and decision task. Finally, our findings clearly show that emotional scores and specifically sensitivity to joy seem to discriminate among the performance of patients.

During the decision task, group comparisons showed that WS made more errors in selecting prerated trustworthy faces than TD participants and were also more inconsistent in their choices across trials. Our findings in the decision task however revealed another facet of WS preferences. First, patients' judgments were not random since they performed well above chance, in both selecting trustworthy faces and for making consistent choices across trials. Second, looking-time preferences toward trustworthy faces increased in the decision task when patients were explicitly asked to match their response to a social context. In fact, 16 out of 22 WS patients were able to select trustworthy faces as well as the TD group, suggesting that they are able to perceive and select relevant physical cues of trustworthiness in virtual faces. This result suggests that, despite their inability to show any spontaneous preference for trustworthy faces, at the group-level, WS patients can apply meaning and select trustworthy faces when explicitly required to do so. Interestingly, a similar dissociation has also been reported in participants with autism spectrum disorder (ASD). Ewing and colleagues (2015) showed that the spontaneous use of facial cues to guide behaviour was impaired in children with

ASD. Yet, when explicitly prompted, the same patients were able to rate faces as trustworthy and untrustworthy as well as TD participants.

Dissociation between two systems ("automatic" vs "controlled")

Our results demonstrate that automatic detection of trustworthiness is dissociable from any explicit decision-based processes. Such a dissociation is consistent with a dual-route model of first impression formation recently hypothesized in the Trait Inference Model, TIM [START_REF] Over | Where do spontaneous first impressions of faces come from?[END_REF].

The TIM [START_REF] Over | Where do spontaneous first impressions of faces come from?[END_REF] postulates that, during development, a controlled route allows an individual to infer the personality traits of others (i.e., trustworthy, dominant etc..) from facial appearance. This may be achieved through an associative learning process of face-trait mappings.

Hence, the model states that social trait inference based on physical facial features, such as deciding whether to trust a stranger, relies on associative learning from face-traits rather than on innate, evolution-selected mechanisms of facial features. Previously, alternative accounts have strongly emphasized the innate and evolutionary origins of automatic face trait processing (e.g. distinguishing a friend from a foe) [START_REF] Oosterhof | The functional basis of face evaluation[END_REF][START_REF] Zebrowitz | The origin of first impressions[END_REF]). Studies in seven-month-old infants already show spontaneous orientation toward trustworthy faces and there also appears to be a signal related to trust/distrust discrimination at the neural level (Jessen andGrossmann, 2016, 2017).

If previous literature has primarily stressed the importance of the 'automatic route' in making spontaneous trait inferences about unfamiliar faces, the present results clearly support the notion that social trait inference can also be made via a "controlled route" in which explicit reasoning about face appearance is applied [START_REF] Over | Where do spontaneous first impressions of faces come from?[END_REF]. Therefore, our findings contribute to the current debate by showing that, although WS patients do not spontaneously engage in orienting toward trustworthy faces, they are able to compensate and behave in line with norms when explicitly oriented towards relevant social information.

Is emotion overgeneralization a top-down process?

Our findings showing a spontaneous preference in TD participants to look at trustworthy faces are consistent with our previous work showing the same preference in neurotypical adults [START_REF] Costa | Implicit preference for human trustworthy faces in macaque monkeys[END_REF]. Previous studies showed that untrustworthy faces automatically grab attention through threat-related mechanisms [START_REF] Winston | Automatic and intentional brain responses during evaluation of trustworthiness of faces[END_REF]. Here, the results are more consistent with an interpretation in line with the idea that positive stimuli, in this case trustworthy faces, can involuntarily capture attention; a tendency acquired through reward learning mechanisms (Anderson, Laurent and Yantis, 2011). The observation of a spontaneous, automatic bias for trustworthy faces at the behavioural level is consistent with the presence of an early P1 component response to trustworthy stimuli, meaning that social features can be processed quickly in primary visual areas [START_REF] Yang | An ERP study on the time course of facial trustworthiness appraisal[END_REF]. Hence, the virtual trustworthy faces presented in the current study, which are socially positive stimuli with neutral expressions, spontaneously capture attention and are more salient for the TD group. This interpretation runs counter to recent views arguing that emotional stimuli with a negative valence automatically attract attention [START_REF] Pourtois | Electrophysiological correlates of rapid spatial orienting towards fearful faces[END_REF].

However, it must be stressed that previous studies demonstrating the primacy of negative emotions employed stimuli with explicit emotional contents, while in trust studies, virtual faces usually bear covert emotions. It is possible that the covert/overt nature of face stimuli may differentially activate the overgeneralization process.

Several studies have reported that trustworthiness judgments in TD adults is based on an emotion overgeneralization process even when faces have a neutral expressions [START_REF] Oosterhof | The functional basis of face evaluation[END_REF][START_REF] Todorov | Understanding evaluation of faces on social dimensions[END_REF]. Interestingly, a similar mechanism of emotion overgeneralization has also been proposed to explain the performance of children with autism spectrum disorders, a disturbance of social interaction [START_REF] Caulfield | Facial trustworthiness judgments in children with ASD are modulated by happy and angry emotional cues[END_REF]. Here, we found that variability in lookingtime preferences observed in WS patients may be related to an emotional positivity bias (i.e., a bias to over identify/recognize positive over negative emotions). Our decision task results show that, contrary to WS patients with emotional positivity scores in the normal range, a subgroup of WS patients showing a high emotional positivity bias (i.e., an over attribution of positive over negative emotions) failed to discriminate trustworthy faces. We propose that the preserved performances yielded by those WS patients with emotional positivity scores in the normal range may be because they are still able to activate top-down mechanisms prompted by our verbal scenarios. In such a context, it is then possible that the available social information might exert increased saliency for trust-related features through an emotion overgeneralization strategy.

Trust perception and decision processes in WS: clinical implications

Aberrant overconfidence in others and an enhanced emotional positivity bias may be the main causes of hypersociability in patients with WS. Yet, here we show that, when using decision-based judgements instead of being guided by their spontaneous first impressions, a selective group of WS patients can be trained to discriminate trust in the faces of others. These findings imply that topdown mechanisms can be utilised as a means of rehabilitating and promoting compensatory behaviour in WS. Such an approach may also be beneficial to patients with other neurodevelopmental disorders such as ASD or intellectual deficiency [START_REF] Ewing | Appearance-based trust behaviour is reduced in children with autism spectrum disorder[END_REF], when low-level automatic perceptual processes are impaired.

Our results demonstrate disparate levels of social processing ability in WS. Moreover, these results point to the existence of a subgroup of WS patients who are responsive to facial features related to trustworthiness and possess a preserved ability to recognise positive emotions. Future studies may benefit from assessing a similar hypothesis in children with ASD. The interindividual heterogeneity in emotion recognition abilities also displayed in this group [START_REF] Waddington | An emotion recognition subtyping approach to studying the heterogeneity and comorbidity of autism spectrum disorders and attention-deficit/hyperactivity disorder 17 Psychology and Cognitive Sciences 1701 Psychology[END_REF] may provide a similar advantageous effect on explicit inferences regarding trustworthiness from facial cues.

Conclusions

Social environments are complex and contain more information than people can manage [START_REF] Foulsham | Gaze allocation in a dynamic situation: Effects of social status and speaking[END_REF]. In everyday life, we are equipped with a set of cognitive tools that enable us to automatically process social information in order to decide which individuals we can approach and those we should avoid. A subtle deficit in these core social abilities may lead to the maladaptive hypersociability observed in WS. Top-down mechanisms, which appear to be preserved among a subset of individuals with WS, may offer an alternative means to regulate these important decisions regarding trust. The exploration of this explicit detection mechanism may be crucial to reducing maladptive hypersociability in this complex pathology.
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 1 Fig. 1: Time course of spontaneous (top) and decision (bottom) tasks.

Fig. 2 :

 2 Fig. 2: Looking-time differences between trustworthy and untrustworthy faces for the spontaneous (left) and the decision task (right) for the TD group (blue) and WS patients (red). Error bars represent standard error. Examples of +3SD trustworthy face (top left) and 3SD untrustworthy face (bottom left) with the region of interest within the face surrounded by a rectangle (green, trustworthy; red, untrustworthy). Circles represent individual data points.

Fig. 3 :

 3 Fig. 3: Percentage of trustworthy face selection (left), choice consistency (middle) and reaction time (right) during the decision trust detection task for the TD group (blue) and WS group (red). Error bars represent standard error. *percentage of responses above chance. Circles represent individual data points.

Fig. 4 :

 4 Fig. 4: Individual Z-score looking-time performance for each WS patient in both spontaneous and decision tasks (left panel) using the singlim_ES.exe (Crawford, Garthwaite and Howell, 2009). Averaged corrected Z-scores looking-time performance in the decision task according to patients' subgroups joy selection rate (right panel): normal (purple) high (yellow). Controls' performance is represented by the shaded area. Error bars represent standard errors.

Table 1 Participant characteristics. Bold values indicate significant differences across populations.

 1 

		Mean (SD)[range]	
		Williams syndrome	Typical development
		(N=22)	(N=21)
	Age (years) 1	12.36 (3.82) [6-21]	12.38 (3.98)[7-21]
	Sex	9F	8F
			10.66
	Matrices	3.8 (2.27)	(3.57)
			14.52
	Similarities	5.85 (4.16)	(3.46)
			11.64
	Arrows NEPSY	2.15 (1.92)	(2.47)
	Emotion recognition		
	NEPSY	6.09 (2.81)	9.84 (3.50)
	Auditory attention NEPSY 6.22 (4.74)	9.82 (3.01)

  time preferences of WS patients for trustworthy faces in both tasks based on chronological age, and intellectual abilities assessed by similarity score and matrix score. We found no significant regression spontaneous, p=.18; decision, p>0.67) were significant predictors of the looking time preference in tested models (see supplementary Table

	(spontaneous, F (1, 19) =1.353; p=0.260; decision, F (1, 19) =1.440; p=0.246), with an R² of 0.07 and
	0.07 respectively. Neither the chronological age (spontaneous, p>0.52; decision, p>0.61), nor the
	similarity score (spontaneous, p>0.19; decision, p>0.16), nor the matrix score (spontaneous, p> 0.27;
	decision, p>.15) were significant predictors of looking-time preference in all tested models (see
	supplementary Table 1 and 2). We calculated multiple linear regressions (backward method) with the
	aim of predicting looking-time preference of TD participants for trustworthy faces in both tasks based
	on chronological age, and intellectual abilities assessed by similarity score and matrix score. No

significant regression was found (spontaneous, F (1, 19) =3.23; p=0.09; decision, F (1, 19) =0.94; p=0.34), with an R² of 0.15 and 0.05 respectively. Neither the chronological age (spontaneous, p>0.08; decision, p>0.27), nor the similarity score (spontaneous, p>0.15; decision, p>0.42), nor the matrix score (

Archiving of data, code and digital materials:

The conditions of our ethics approval do not permit public archiving of anonymised study data. Public access to patients' data can be obtained after permission of the French ethical committee (CPP Sud-Est IV, Centre Léon Bérard, 28 rue Laënnec -69373 LYON cedex 8, cppse4@lyon.unicancer.fr) who granted ehtical approval to this project (N°CPP:16/018, N° ID RCB: 2014-A01894-43, Promoted by CNRS). Access will be granted to named individuals in accordance with ethical procedures governing the reuse of sensistive data. The authors welcome collaborative correspondence with the ethical committee (full details for how readers can request access to the data are available on the French government website: https://solidarites-sante.gouv.fr/systeme-de-sante-et-medicosocial/recherche-et-innovation/recherches-impliquant-la-personne-humaine/ Cortex TOP guidelines requirements:

We report sample size calculation, all excluded data, all inclusion/exclusion criteria, whether inclusion/exclusion criteria were established prior to data analysis, all data manipulations, and all statistical measures provided in the study. No part of the study procedures was pre-registered prior to the research being conducted. 

Bibliography