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Supplementary Information

Stimuli

Sentences were written in Arial font and were of 4 types: (i) “True”; (ii) “False”; (iii) “Innocent”; and “Guilty”. “True” sentences were always true for all participants (e.g. “I am in front of a computer”) and “False” sentences were always “False” for all participants (e.g. “I am flying”). “True” and “False” sentences required a response with two different response computer keys, the “A” button corresponded to the “True” sentences, whereas the “L” button corresponded to the “False” sentences. The list of “True” and “False” sentences, used for all the experiments, is reported in Supplementary Table 1. 
The remaining sentences used in all five experiments were grouped in “Guilty” and “Innocent” sentences and differed across experiments; “Guilty” refers to sentences that were true for the “Guilty” participants. For instance, “I was caught drunk while driving” for participants belonging to the drivers with suspended licence, whereas “Innocent” sentences included “I was never caught driving while drunk”. Given that “Guilty” and “Innocent” sentences were specific for each experiment they will be detailed when describing each single experiment. “Guilty” and “Innocent” sentences always appeared in uppercase letter while “True” and “False” sentences were presented in lowercase letters.

General F-IAT procedure

The experimental procedures were approved by the Ethics Committee at the University of Padua and were in accordance with the declaration of Helsinki.

The general procedure was similar for all six experiments. The task consisted of five separate blocks of stimuli as originally described in Greenwald et al (1998) (1).  Differently from Greenwald and colleagues (1) the critical stimuli used here were sentences describing autobiographical facts rather than pictures or single words. 

In block “1” (20 sentences) participants were required to classify sentences along the evaluative dimension “True/False”. More specifically, they were required to respond with the “A” key (as quickly and accurately as possible) if the sentence was of the “True” type (e.g., “I am in front of a computer”) and with the “L” key if the sentence was of the “False” type (e.g., “I am flying”). In block “2” (20 sentences) participants were required to classify sentences along the critical dimension “Guilty/Innocent”. They classified with the “A” button sentences of the “Guilty” type (e.g., “I made use of cocaine last month”) and with the “L” button sentences of the “Innocent” type (e.g., “I have never made use of cocaine”). In block “3” (60 sentences) they were requested to respond with the same key (“A”) if the sentence was either of the “True” type or of the “Guilty” type and, with another key (“L”), if the sentence was of the “False” type or of the “Innocent” type. In block “4” (40 sentences) participants were requested to perform the inverse classification. They pressed the “A” button if the sentences were of the “Innocent” type and the “L” button if the sentences were of the “Guilty” type. In block “5” (60 sentences) participants were requested to respond with the “A” key for “True” and “Innocent” sentences and with the “L” key for the “False” and the “Guilty” sentences. Half of the participants were administered the congruent block before the incongruent block, whereas for the other half the order was reversed. Preliminary analyses indicated that the order of presentation did not influence the main results and did not interact with the other factors. Therefore the order of presentation has been collapsed.

The critical comparison is between average reaction times in block “3” and in block “5”. For a “Guilty” suspect, “Guilty” sentences should be faster when they share the same motor response with the “True” sentences (and “Innocent” sentences with “False” sentences). By contrast, an “Innocent” suspect will be faster for the condition in which “Innocent” sentences share the same motor response as “True” sentences (and “Guilty” sentences share the same motor response as “False” sentences).

We defined two main conditions, congruent and incongruent, which varied in nature depending on the type of experiment. For the congruent condition in Experiments 1, 2 and 5 “Guilty” participants responded to “Guilty” sentences using the same response key as for the “True” sentences (and “Innocent” sentences with “False”). For the incongruent condition “Guilty” sentences were paired with “False” and “Innocent” sentences with “True”. For “Innocent” suspects congruent and incongruent conditions were reversed. For Experiments 3, 4 and 6 congruent and incongruent conditions were considered but no “Innocent” participants were included.

Data Analysis

The two dependent measures under consideration were RTs and D-IAT. The D-IAT index (2) includes a penalty for incorrect trials, and expresses the IAT effect (the difference in performance between the incongruent and congruent trials) in terms of the standard deviation of the latency measures. The D-IAT index is calculated by subtracting corrected mean RTs obtained for the incongruent block from those obtained for the congruent block for the “Guilty” participants and dividing this difference by the pooled standard deviation of the two blocks of trials. Consequently the “Guilty” participants should show positive values whereas the “Innocent” participants should show negative values.

Data were analysed following the procedure suggested by Greenwald et al. (1998) (1) and later refined by Greenwald, Nosek, and Banaji (2003) (2). RTs less than 150ms or longer than 10000ms were discarded and they were not included within the analyses. Error rates, as in standard IAT (2), were negligible and were not analysed separately. However the D-IAT score is calculated using also error rates. As reported elsewhere (2), the D-IAT index, also in all our experiments, resulted to be a better index than raw RT.

In order to evaluate the potency of the method to discriminate the two groups of participants we also conducted a Receiver Operating Characteristic (ROC) analysis (3). The ROC curve indicates the sensitivity of the D-score in classifying subjects. The area under the ROC curve assumes values between 0 and 1. For instance, an area of 0.5 signifies that the two distributions cannot be differentiated and therefore in these circumstances it would not be possible to classify the participants. An area of 1 means that there is no overlap between the two distributions. Therefore, in these circumstances, a perfect classification of “Guilty” and “Innocent” examinees would be possible.

Experiment 1. Cards

Participants were requested to select a playing card. Here we evaluate the efficiency of the F-IAT in identifying the selected card.

Participants. 37 students (19-30 yrs age; 8 males and 29 females) of the University of Padua took part to this study on a voluntary basis.

Procedure. Participants were asked to select one of two playing cards (“4 of diamonds” and “7 of clubs”) and to memorise it in a consolidation task. In each trial of the consolidation task, participants were presented with one of eight different playing cards (4 of diamonds, 7 of clubs, 3 of hearts, 3 of diamonds, queen of spades, queen of clubs, knave of hearts, king of spades) at the centre of the computer screen. They were requested to press the space bar of the keyboard if the card appearing on the monitor was the card that they choose. Each card was presented 5 times, for a total of 40 trials. An error feedback was presented for 400 ms when participants made a wrong response. Out of the 37 participants 17 selected the “4 of diamonds” and 20 participants selected the “7 of clubs”. After the consolidation task the participant was given the experimental task (please refer to the general procedure section above).

Stimuli. The “True” and “False” sentences were intermixed with “Guilty” and “Innocent” sentences. “Guilty” sentences were those referring to the card selected by the participant while “Innocent” sentences referred to the non-selected card. Therefore for the participant who selected the “4 of diamonds” the congruent condition was when “4 of diamonds” related sentences and “True” sentences were responded with the same key. For those participants who selected the card “7 of clubs” the congruent condition was when “7 of clubs” related sentences and “True” sentences required the same response key. The list of “4 of diamonds” and “7 of clubs” sentences is reported in Supplementary Table 1.

For each of blocks “3” and “5” a total of 60 stimuli were presented (15 for “True”, 15 for “False”, 15 for “4 of diamonds” and 15 for “7 of clubs”). Each sentence was displayed until the participant emitted the response. As for Greenwald et al. (1998) (1), reminder labels in the form of category names located to the left or to the right of the computer screen, remained on for the entire block duration. An error signal was displayed on the computer monitor when incorrect response occurred (i.e. the subject failure in correctly classifying the sentence). 

Results. RTs obtained for Experiment 1 were submitted to an analysis of variance (ANOVA) with congruency (congruent, incongruent) as a within-subjects factor and group (“Guilty” and “Innocent”) as a between-subjects factor. The main factor congruency was significant [F(1,35)=37.275, P< 0.00001, η2=.516] indicating that responses for the congruent associations were faster than those obtained for the incongruent associations (972 vs 1288 ms). There was no difference between “Guilty” and “Innocent” participants [F(1,35)= 6.696, P< .063, η2=.096] and the interaction between congruency and group was not significant [F(1,35)= 0.459, P< .502, η2=.013]

The D-IAT index for each individual participant was entered in an ANOVA with group (“Guilty” and “Innocent”) as a between-subjects factor. Results indicated a positive D-IAT index for the group “4 of diamonds” and a significantly negative index for the “7 of clubs” (.675 vs -.540). This difference was highly significant [F(1,35)=72.826, P < 0.00001, η2=.675]. The ROC analysis indicated an AUC=0.985 and classification was correct for 35 out of 37 participants.

Experiment 2. Mock Crime

In this experiment “Guilty” participants were requested to simulate a theft. They were contrasted to “Innocent” participants who simply read a press report on the same issue. 

Participants. 30 students of the University of Padua participated to this experiment (30 subjects, 14 males and 16 females; 23-30 yrs old; mean age=25.3). They were divided in two groups of 15 participants. These groups were termed “Guilty” and “Innocent”. 

Procedure. “Guilty” suspects were instructed to enter the office of a teaching assistant and steal a CD-ROM containing a copy of the to-be-done examination from the office of the professor’s research assistant. “Innocent” suspects were simply asked to read a press report on this event. After reading instructions and enacting the mock-crime (“Guilty” participants) and after reading the press report (“Innocent” participants) they performed the F-IAT. The F-IAT procedure was similar to that used for Experiment 1 except that for the “Guilty” (e.g. “I stole the CD-rom”) and “Innocent” (e.g. “I did not steal the CD-rom”) sentences. The full list of “Guilty” and “Innocent” sentences is reported in Supplementary Table 1. 

Results. RTs obtained for Experiment 2 were submitted to an analysis of variance (ANOVA) with congruency (congruent and incongruent) as a within subjects factor and group (“Guilty” and “Innocent”) as a between-subjects factor. Reaction times for the congruent condition were faster than for the incongruent condition [1091 vs 1520 ms; F(1,28)=43.328, P< .00001, η2=.607]. RTs for “Guilty” and “Innocent” participants did not differ [F(1,28)=7.523, P< .011, η2=.212] and the interaction between congruency and group was not significant [F(1,28)= 3.892, P< .058, η2=.122].

Analysis of the D-IAT (as calculated for Experiment 1) revealed that the difference between “Guilty” and “Innocent” participants was highly significant [.89 vs –1.1; F(1,28)=60.643 P< .00001; η2= .684]. This difference was found for 28 out of 30 participants. Finally, the ROC analysis revealed an AUC= 0.96. 

Experiment 3. Heroin and Cocaine

Participants. Fourteen participants (13 males, 1 female; 23-45 yrs age; mean age=35.4) with at least 5 years of heroin and cocaine abuse were tested at a Local Substance Abuse Unit. Half of the participants were given a F-IAT for heroin and half for cocaine. 

Procedure. The “True” and “False” sentences were the same as for Experiments 1 and 2. The “Guilty” sentences were concerned with heroin or cocaine usage and the “Innocent” sentences were concerned with the non-usage of heroin and cocaine. The “Guilty” and “Innocent” sentences for the F-IATs are reported in Supplementary Table 1.

For the F-IAT, the participants’ congruent condition consisted in “Heroin(Cocaine)/True” and “Non-heroin (Non-cocaine)/False” pairings whereas the incongruent condition consisted in “Non-heroin (Non-cocaine)/True” and “Heroin(Cocaine)/False” pairings.

Results. An ANOVA with group (heroin vs cocaine) as between-subject factor and congruency (congruent vs incongruent) as within-subject factor was conducted. There was no difference between-subjects responding to the Heroin-IAT or to the Cocaine-IAT [F(1,12)= .174, P< .684, η2=.014]. The only significant effect indicated that responses to the congruent associations were faster than those obtained for the incongruent associations [1601 vs 2234 ms; F(1,12)=24.389, P< .00001, η2=.670]. The interaction between group and congruency was also not significant [F(1,12)=2.525, P< .138, η2=.174]  The total number of drug users with a positive D-IAT was 13/14. The average D-IAT for the “Heroin” group was 1.06 and for the “Cocaine” group was 0.47.

Experiment 3bis. Smokers and Non-smokers

Participants. Thirty-six participants (11 males and 25 females; 19-30 yrs age) volunteered for this experiment. All subjects had their smoking habits assessed through a questionnaire. Sporadic smokers or subjects who quitted smoking were excluded. Sixteen participants were cigarette smokers and twenty were non-smokers.

Procedure. “True and “False” sentences were the same as for Experiments 1,2 and 3. The “Guilty” sentences were concerned with cigarettes smoking and “Innocent” sentences were concerned with the non-usage of cigarettes. The “Guilty” and “Innocent” sentences are reported in Supplementary Table 1.

Results. An ANOVA with group (smokers vs non-smokers) as between-subject factor and congruency (congruent vs incongruent) as within-subject factor was carried out. Congruency was highly significant [F(1,32)=50.75, P< .00001, η2=.613] with congruent responses faster than incongruent responses (1178 vs 1585ms). The effect of congruency was larger for smokers (1101 vs 1624ms) than for non smokers [1255 vs 1545ms; F(1,32)=4.17, p = .05, η2=.115]. The same results were observed by analysing the D-IAT [1.09 vs -.36; F(1,32)= 71.769, P < .00001; η2=0.692]. In sum, the D-IAT differed between the two groups with an effect size of 2.56. The ROC analysis yielded an AUC =0.975. A total of 32/36 of the participants were correctly classified; of the 16 smokers 16/16 were correctly classified; of the 20 non-smokers 16/20 were correctly classified. 
Experiment 4. Autobiographical memory

This experiment was performed as to test whether the F-IAT was able to tap in autobiographical memory. Therefore participants were asked to report on a personal experience that was about their holidays.

Participants. 20 subjects (8 males and 12 females, 19-53 yrs age) took part to this study on a voluntary basis.

Procedure. Participants were preliminarily requested to fill a questionnaire regarding their last vacations (e.g., Last summer I went to New York) and another vacation they did never do (e.g., Last summer I went to Kathmandu). For each subject a “personalised” F-IAT was built with “Guilty” sentences describing the true vacation and “Innocent” sentences concerned with a vacation which they never did.. For instance, if the participant’s last vacation was done in Paris (and during that vacation he visited Tour Eiffel, Louvre, Monna Lisa and Arc de Triomphe) and never went to London (and therefore never saw the Big Ben, Tate modern and British museum) the Paris holiday was classified as “Guilty” and we expected to be associated with “True”. Whereas the “London” holiday was classified as “Innocent” and therefore we expected to be associated with “False”. An example of the sentences we used is reported in Supplementary Table 1. 

Results. An ANOVA with congruency (congruent vs incongruent) as within-subject factor was run. The congruent condition was faster than the incongruent condition [1041 vs 1260 ms; F(1,19)= 40.101, P < .00005; η2=0.679] indicating that 18/20 of the participants presented had the real event identified correctly. The average D-IAT score was 0.47.

Experiment 5. Suspension of driving licence

This experiment was done as to test the potency of the F-IAT in an ecological setting with participants which were highly stressed and fake-good prone. 
Participants. 50 participants (44 males and 6 females; 18-73 yrs age, mean age= 35.72) took part to this study. Twenty-five had their driving licence suspended while the remaining 25 participants were controls. A police control determined that all of them had, while driving, an alcohol blood level superior to 0,5 mg/ml. Consequently they had their driving license suspended. Controls were matched to the experimental group for age, sex and education level and were never caught while driving with an excess alcohol blood level as confirmed by their driving licence track record.

Procedure. The F-IAT was included as part of the compulsory medical and psychological assessment requested for the reinstatement of the driving licence. “True” and “False” sentences were the same as for all the previous experiments. “Guilty” sentences were 5 sentences describing the illegal act (driving while drunk). “Innocent” sentences were sentences describing that a driver was never caught drunk by the police. The experimental group (offenders) was expected to show an association between “True” sentences and “Guilty” sentences (and between “False” and “Innocent” sentences) whereas the control group was expected to show the reverse pattern. The full list of “Guilty” and “Innocent” sentences is reported in Supplementary Table 1.

Results. RTs obtained for Experiment 5 were submitted to an analysis of variance (ANOVA) with congruency (congruent, incongruent) as a within-subjects factor and group (“Guilty” and “Innocent”) as a between-subjects factor. For both groups reaction times for the congruent condition were faster than for the incongruent condition [1805 vs 2250 ms; F(1,48)=32.029 P< .00001, η2= .400]. There was no difference in RTs between the “Guilty” and “Innocent” participants [F(1,48)=.000 P< .991, η2= .000] and the interaction between group and congruency was not significant [F(1,48)= .147 P< .703, η2= .003].

Analysis of the D-IAT revealed that the difference between “Guilty” and “Innocent” participants was highly significant [F(1,49)= 44.382 P< .00001 η2= .480]. The average D-IAT for the experimental group was positive whereas it was negative for the control group (0.45 vs -.47). Using the D-IAT, a total of 44/50 of the participants were correctly classified (22/25 for the experimental group and 22/25 for the control group). Finally the ROC analysis yielded an AUC= 0.92.

Experiment 6. Criminal cases

In Experiment 5 individual criminal cases were tested with the F-IAT. We report here cases of mentally insane medicated criminals who were inpatients in a Forensic Mental Hospital. 

Case 1. 

The first examinee (D.E.), attempted to kill his two sons. Administration of the F-IAT to this participant revealed that he was faster in responding to the congruent stimuli (4296 ms, “Guilty” sentences such as “I attempted to kill my children” / “True”) than for the incongruent stimuli [6733 ms, “Innocent” sentences such as “I did not attempt to kill my children” / “True”; t(119) = -3.336, P <.00001]. A D-IAT of 1.24 indicated a strong association between the episode “I attempt to kill my sons” and the attribute “True”.

Case 2.

The second examinee, C.S., was found guilty of killing his mother. Four groups of sentences whose content was concerned with having committed (“Guilty” sentences) or not committed (“Innocent” sentences) the crime were presented. Response time from the congruent condition (“I killed my mother” / “True”) was significantly faster [t(119) = –9,611, P < .00001] than response time from the incongruent condition (“I didn’t kill my mother” / “True”) (1019 vs 2213 ms). This pattern reveals a strong association between the category “I killed my mother” and the attribute “True” and the D-IAT was 0.79.
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Supplementary Table 1: List of sentences used for the five experiments. Please note that “True” and “False” sentences apply to all Experiments. The order for the remaining sentences follows the order of the Experiments (1-6). 

	Categories
	English Translation
	Comments

	“True”

For all the experiments
	1. I’m in the basement of the Psychology department 

2. I’m in a little room with a computer

3. I’m doing a psychology experiment

4. I’m in the laboratory of Psychology

5. I’m in front of the computer
	Sentences certainly “True” for all the participants

	“False”

For all the experiments
	1. I’m climbing a mountain

2. I’m at the beach

3. I’m eating in a downtown  restaurant 

4. I’m playing football
5. I’m in a shop
	Sentences certainly “False” for all the participants

	“4 of diamonds”

(Exp. 1)
	1. I picked card number 4

2. I turned card “four”

3. I saw the 4 of diamonds

4. I turned the 4 of diamonds
5. I have the 4 of diamonds
	Sentences regarding the card “4 of diamonds”

	“7 of clubs”

(Exp. 1)
	1. I picked card number 7

2. I turned card “seven”

3. I saw the 7 of clubs

4. I turned the 7 of clubs
5. I have the 7 of clubs
	Sentences regarding the card “7 of clubs”

	“I steal the CD-rom”

(Exp. 2)
	1. I entered in the professor’s office

2. I stole a CD with the copy of the exam

3. I stole the exam of Clinical Neuropsychology

4. I entered in the office as to steal the cd-rom with the exam
5. I stole the exam
	Sentences regarding the event “I steal the CD-rom”

	“I did not steal the CD-rom”

(Exp. 2)
	1. I never entered in the professor’s office to steal the cd-rom

2. I have never stolen the cd-rom containing the Clinical Neuropsychology exam

3. I did not steal the exam

4. I have never stolen the exam of Clinical Neuropsychology

5. I did not steal the exam of Clinical Neuropsychology
	Sentences regarding the counter event “I did not steal the CD-rom”

	“I used cocaine”

(Exp. 3)
	1. I have tried cocaine once

2. I took cocaine recently

3. I was addicted to cocaine

4. I used of cocaine

5. I was a cocaine abuser
	Sentences regarding the event “I used cocaine ”



	“I did not use cocaine”

(Exp. 3)
	1. I never tried cocaine 

2. I did not take cocaine 

3. I was never addicted to cocaine

4. I never made use of cocaine

5. I was not a cocaine abuser
	Sentences regarding the counter event “I did not use cocaine”


Supplementary Table 1, continue

	“I used heroine”

(Exp. 3)
	1. I have tried heroine once

2. I took heroine recently

3. I was addicted to heroine

4. I made use of heroine

5. I was an heroine abuser
	Sentences regarding the event “I used heroine ”

	“I did not use heroine”

(Exp. 3)
	1. I never tried heroine 

2. I did not take heroine 

3. I was never addicted to heroine

4. I have never made use of heroine

5. I was not a heroine abuser
	Sentences regarding the counter event “I did not use heroine”

	“I smoke cigarettes”

(Exp. 3bis)
	1. I am a cigarette smoker

2. I smoke cigarettes

3. I frequently smoke cigarettes

4. I am a heavy smoker

5. I cannot delay the need of smoking a cigarette
	Sentences related to the smoker condition

	“I do not smoke cigarettes”

(Exp. 3bis)
	1. I’m not a cigarette smoker

2. I do not smoke cigarettes

3. I never smoked cigarettes

4. I hate smoking cigarettes

5. Smoking cigarettes is not my habit
	Sentences related to the non-smoker condition

	“I went to Paris”

(Exp. 4)
	1. Last summer I went to Paris

2. I saw the Tour Eiffel

3. I visited the Louvre

4. I saw “The Monnalisa”
5. I visited the “Arc de Triomphe”
	Sentences regarding the “Real” vacation

	“I went to London”

(Exp. 4)
	1. Last summer I went to London

2. I saw the Big Ben 
3. I had a typical English breakfast

4. I visited Tate modern Museum

5. I visited the British museum
	Sentences regarding the “False” vacation

	“My driving license was suspended because of alcohol”

(Exp. 5)
	1. I drove after I drank, thus my driving license was suspended 
2. I drove my car while drunk, and they suspended my driving license
3. I drove while not sober, and they suspended my driving license
4. They suspended my driving license because I was drunk and I was driving
5. They suspended my driving license because I was above the alcohol level.
	Sentences regarding the event “My driving license was suspended because of alcohol ”

	“My driving license was not suspended because of alcohol”

(Exp. 5)
	1. My driving license was not suspended because I was drunk 
2. They did not suspended my driving license because of alcohol level
3. My driving license was not suspended because I was above the alcohol level
4. They never suspended my driving license because I was drunk 

5. They never suspended my driving license because I was above the threshold of alcohol
	Sentences regarding the counter event “My driving license was not suspended because of alcohol level”
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