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Supplementary Materials

Stimuli

We used dynamic movies representing realistic situations as stimuli in our experiment. We created 48 movies showing realistic dyadic interactions between two male student actors (with similar bodily features) who were recruited from the Department of Psychology and Cognitive Science of Trento University. The movies were filmed in a closed environment with artificial central light and a white background. In each movie there was only one actor in the scene at the beginning, while toward the end of the movie, a second actor entered the scene and the two actors began to interact. In each movie the interaction focused either on a social behavior, which is supposed to follow a social norm that is played out within the social exchange, or focused on an object, around which the interaction takes place and which is supposed to follow a physical law. Each norm, social or physical, was represented in two versions: (i) in the appropriate scenario, the social behavior or the physical object follow social or physical norms as they are supposed to, while (ii) in the inappropriate scenario the social behavior or the physical object do not follow social or physical norms as expected. 

In the social scenario described above, for example, the appropriate event is represented by the second person helping the ill person who is asking for aid, while in the inappropriate event the second person, after the aid request, simply walked away (See figure 1(A-C)). For the physical scenario described above, in the appropriate scenario the actor releases the elastic rope and it bounces back in shape, while in the inappropriate scenario, the actor releases the rope and it remains angled in the same position (See figure 1(D-F)). To sum up, there were four movie conditions: (i) appropriate social norm (the healthy person aids the sick person); (ii) inappropriate social norm (the healthy person walks away without helping the sick person); (iii) appropriate physical norm (the elastic rope, once released, bounces back); (iv) inappropriate physical norm (the elastic rope, once released, maintains the angled shape). The manipulation regarding the appropriateness of the norms (social or physical) was included to control for possible confounding physiological activation triggered by the surprise that might result from something inappropriate or unexpected happening in each clip. Each movie was 27 seconds long, with two seconds allotted for the title of the scene and 25 seconds for the movie. The timing of the target event (social or physical, appropriate or inappropriate) occurred at the twenty-second second. The movies went on for another five additional seconds after the critical event of interest because in the pilot study, we determined that five seconds was the most appropriate post-event timing to both obtain the physiological measurements and to maintain participants’ attention. In a subsequent pilot study, 20 participants were asked to rate the level of comprehensibility of the forty-eight movies on 7-point Likert items. Participants were asked three questions for each movie: (i) what the clip represented, (ii) whether something unexpected happened during the clip, (iii) how comprehensible the scene was on 7-point Likert items. Then the twenty-four most comprehensible movies were chosen as stimuli for the study. The mean of the comprehensibility rating for the chosen movies was 4.0 (SD = 0.7), while the mean value for the comprehensibility scores of the discarded movies was 3 (SD = 1.0). It was to be expected that the mean for the comprehensibility scores will not be very high given that this mean included both appropriate and the inappropriate scenarios. When the ratings of appropriate scenarios only are calculated, the mean of the comprehensibility judgements was significantly higher, M(only appropriate)=5.8 (SD=0.4).

Procedure


The experiment was carried out in a Psychology Department laboratory, at the University of Trento. In the laboratory, participants were seated approximately one meter and a half away from the wall where the movies were projected (the screen dimensions on the wall were: 1.50 x 1.00 meters). Each participant viewed one of three randomized sequences of the twenty-four movies. This is to avoid an effect of the presentation order on physiological responses. After each movie, a screen with the Likert items appeared and participants were asked to give two behavioral judgments on 5-point Likert items. The first judgment asked participants to rate the predictability of the stimuli, whereas the second judgment asked participants to rate stimuli comprehensibility. Participants verbally gave their judgments, which were recorded by a visible video camera. Participants’ Heart Rate and peripheral temperature were measured throughout the entire presentation of the twenty-four movies. Overall, the experimental session lasted 40 minutes.

Measures

Digit Ratio (2D:4D)

The ratio between the length of the index finger (2D) and the ring finger (4D) has been used in research as an index of testosterone exposure in utero: the higher the ratio, the lower the exposure to testosterone and vice versa [4]. In this study, we took pictures of each participant’s hands, and used the ruler tool in Photoshop to measure the second and the forth fingers on both hands. Each measurement was taken two times. The values for 2D and 4D lengths were calculated by averaging the four measurements collected for the second and fourth fingers (two measurements for the right and two measurements for the left fingers). For each participant, one digit ratio (2D:4D) was calculated.

Heart Rate (HR)

As index of both parasympathetic and sympathetic nervous system activation, we assessed participants’ Heart Rate using a pulse oximeter (CONTEC CMS60D) placed on participants’ left index finger [13, 14]. The activation of the parasympathetic nervous system leads to a decrease in Heart Rate, whereas the activation of the sympathetic nervous system could lead to either an increase or a decrease in Heart Rate values, depending on the stimuli valence; sudden possibly threatening external stimuli cause a decrease in Heart Rate [12], while, in general, stimuli that require the participant to pay close attention cause an increase in Heart Rate [13]. The sampling rate of Oximeter (CONTEC CMS60D) was 64Hz and it recorded at a 1 HZ sampling rate (one value per second, where each measure represents the average of the previous 64 samples).

Temperature (T)

As an index of sympathetic activation we assessed participants’ peripheral surface body temperature at two points on the face, (left and right cheeks), by placing two thermistors on participants’ skin (Applent at4524 multi-channel temperature meter). Measurements of facial temperature have been used in previous research as a somatic marker for internal emotional valence state [15,16]. Salazar-López and colleagues [15] found a significant increase in participants’ facial temperature in response to positive stimuli with high or low arousal, and negative stimuli with high arousal (i.e., respectively: a picture of a nude individual; a happy family; a mutilated corpse), while in response to negative stimuli with low arousal (i.e., a sad face) they found a decrease in participants’ facial temperature values. The sampling rate of Applent at4524 was 64Hz and it recorded at a 1 HZ sampling rate (one value per second, where each measure represents the average of the previous 64 samples).

Behavioral Judgment

Participants were asked to rate on 5-point Likert items, how much each movie was predictable (“How predictable was the scene?”) and comprehensible (“How comprehensible was the scene?”). We assessed participants’ behavioral judgments in order to investigate whether the expected differential ANS activation was reflected by differences at the behavioral level and to keep participants’ active attention throughout the session.

Preliminary Analysis

Prior to data analysis, univariate and multivariate distributions of Heart Rate values, temperature values and of behavioral judgment scores were examined for normality, homogeneity of variance, outliers, and influential cases [16]. All variables were normally distributed. The distance of each case to the centroid was evaluated to screen for multidimensional outliers [16]. No effect for order presentation was found. No significant differences emerged between female and male participants. For this reason females and males were treated as a single group for analyses. No significant effect for participants’ gender on digit ratio was found (F(1,23) = 1.7, ns). No significant differences were found in participants’ responses about predictability and comprehensibility for any movie condition, therefore all movie were considered equally understood. The difference found in comprehensibility scores between appropriate and inappropriate movies during the pilot study was not replicated here because in the pilot study 7-point Likert items were used, whereas in the main study 5-point Likert items were used. This because in the pilot study we needed a higher discrimination power, whereas in the main study we wanted from participants faster and less controlled answers.  To perform the analysis the digit ratio was considered as a continuous measure.
