Supplementary Materials for: No increased tendencies for money-incentivized cheating after 24-hour total sleep deprivation


1. Experimental Procedures and Instructions
1.1.  Details of Sleep and Sleep Deprivation Procedures

Participants made two visits to the lab separated by approximately one week apart. The first visit was a briefing session during which they were informed about the protocol and requirements of relevant studies. Participants also collect a wrist Actiwatch, which has motion and light sensors and were instructed to wear the Actiwatch throughout days until the next session. 
Participants were randomly assigned to attend the rested wakefulness (RW) session or the total sleep deprivation (TSD) session for their second visit. They received an email reminding them of the session one day before the scheduled date. 
The research assistants verbally checked whether participants did not consume medications, alcohol and stimulants at least 24 hours prior to their session and verified whether participants complied with a good sleep history (i.e., sleep between 12:30 am to 9:00 am, sleep for 6.5 to 9 hours per night, and no daytime napping for TSD session) based on the actigraphy data. Participants were dismissed from their session if the data disqualified them. 
For eligible participants in the RW session, they were introduced to the Sleep Room (about 15 square meters, equipped with some furniture to mimic a bedroom setting), where windows were blinded to prevent morning lights. While staying in the Sleep Room, participants could do their usual work (e.g., do homework, read books, watch videos etc.). The lights were turned off by 11 pm at the latest (by the research assistant) or before that time (by the participants themselves). This gave the participants an 8-hour opportunity to sleep in a dark, quiet and air-conditioned room. RW Participants woke up at 7 am (either naturally or by research assistants) and performed some personal cleaning.
For eligible participants in the TSD session, they were accommodated one at a time in the main space of the lab where they were closely supervised by the research assistants overnight. Participants were allowed to engage in non-strenuous activities such as reading, watching videos and conversing under artificial lighting of about 200 lux (office level light). They would be asked to stand up or stretch their bodies lightly to stay awake if they were found drowsy by the research assistants.       
For both RW and TSD participants, a light breakfast (e.g., cereal bars and biscuits) was served to control hunger. 








1.2.  Experimental Instructions for the Self Scenario

For this last section, you will be filling up a brief questionnaire and you will receive a small additional payment for this. 

However, this small payoff is not the same for every participant. 

You determine your own payoff by rolling the die provided. 

The payoff associated with the 6 possible outcomes from the die roll are shown in the following table:

	Die number
	1
	2
	3
	4
	5
	6

	Resulting payoff
	$1
	$2
	$3
	$4
	$5
	$0




You can roll the die as many times as you wish to ensure that the die is fair. BUT only your first throw determines your payoff. 

You may roll the die now.



1.3.  Experimental Instructions for the Other Scenario

We will be running a subsequent control study where a different group of participants will do the same questionnaire and their payoff will be pre-determined. 

To ensure that their pre-determined payoffs are realistic and comparable to what was received by participants in this study, we ask you to roll the die again. Your die roll will determine the payoff for one participant from the control group.

As before, you can roll the die as many times as you like, BUT only the first throw determines the payoff for that control participant. 

	Die number
	1
	2
	3
	4
	5
	6

	Resulting payoff
	$1
	$2
	$3
	$4
	$5
	$0



You may roll the die now.





2. Additional Analyses

One may wonder whether sleep deprivation have specific effects on those who are motivated to cheat. Presumably, if the real rolling outcome was nothing (i.e., S$0), participants would have a stronger motive to cheat to get a higher reward (e.g., S$4 or S$5).  

Although the die-rolling task cannot determine such cases at the individual level, we could examine this scenario at the group level. Specifically, the literature indicated that individuals are more likely to cheat by reporting the second-highest reward, even though there was no risk that their cheating would be detected (e.g., Fischbacher & Föllmi-Heusi, 2013). This phenomenon may be caused by the disappointment of the zero payoffs that would actually count. 

We examined this possible scenario with our data in two beneficiary conditions – cheating to benefit oneself, and cheating to benefit others:

(1) We did not find that sleep deprivation (vs. sleep control) resulted in more participants to report zero payoffs for themselves (i.e., to be honest) (12.31% vs. 5.45%, Chi2 = 1.68, p = .195). We also did not find evidence that sleep deprivation (vs. sleep control) made participants report more or less the second-highest payoffs (i.e., S$4) (27.69% vs. 32.72%, Chi2 = .35, p = .549) or high payoffs (i.e., S$4 and S$5 combined) (47.69% vs. 49.09%, Chi2 = .02, p = .879) for themselves.

(2) We did not find that sleep deprivation (vs. sleep control) made more participants claim zero payoffs for others (23.07% vs. 18.18%, Chi2 = .43, p = .511), and we did not find that sleep deprivation has significant effects on claiming the second-highest payoffs (i.e., S$4) (13.84% vs. 21.81%, Chi2 = 1.31, p = .252) or high payoffs (i.e., S$4 and S$5 combined) (41.53% vs. 43.63%, Chi2 = .05, p = .817) for others.   

Based on the results above, it remains inconclusive whether sleep deprivation has specific effects on those who are motivated to cheat.          
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Table S1: Effect Sizes of Studies Investigating the Impact of Sleep Loss or Mental Fatigue on Money-Incentivized Unethical Behaviors.
	Papers
	Experimental Settings
	Measures of Unethical Behaviors
	Monetary Incentives
	Statistical Results Reported in the Papers
	Effect Sizes in Cohen’s d

	Christian & Ellis, (2011)
	Manipulate the states as sleep deprivation (N=37) or rested wakefulness (N=38)
	Self-report number of correct answers in quiz (11 questions)
	$1 for each correct answer (max $11)
	M=8.97 in TSD; M=8.08 in RW; F(1,73)=5.95
	.571

	Barnes et al., (2011)
	Self-report prior sleep durations (N=80)
	Self-report number of correct answers in a quiz (10 questions)
	Higher performers will enter a lottery to win one of ten $50 rewards
	Regression coefficient of sleep durations on cheating=-.03 (se=.01)
	.335

	Kouchaki & Smith, (2014))
	Participation in the morning session (N=31) or the evening session (N=31)

	Judge whether there are more dots on the left or right side of the screen in a visual perception task (100 trials)
	Receive 5¢ for each response that classifies more dots on the left side (max 5 EUR)
	M=24.25 (SD=8.51) in afternoon session; M=20.13 (SD=7.10) in morning session
	.526

	
	
	
	
	M=19.9 (SD=5.61) in afternoon session; M=15.65 (SD=4.71) in morning session
	.821

	
	Participation in the morning session (N=51) or the evening session (N=51)
	Send a truthful or deceptive message to a partner
	25¢ for sending a truthful message; 50¢ for sending a deceptive message
	65% cheating in afternoon session; 43% cheating in morning session; odds ratio=2.41
	.485

	
	Participation in the morning session (N=27) or the evening session (N=21)
	Self-report number of matching pairs in a matrix quiz (20 pairs in total; 10 pairs were unsolvable)
	5¢ for each matched pair (max 1 EUR)
	M=4.48 (SD=2.72) in afternoon session; M=2.63 (SD=2.71) in morning session
	.682

	Gunia et al., (2014)
	Participants were measured for their chronotype of eveningness (N=48)
	Self-report number of matching pairs in a matrix quiz (20 pairs)
	$.5 for each matched pair (max $10)
	Regression coefficient of eveningness on cheating=.017, 95% CI [.004 .03] 
	.369

	
	Participants were measured for their chronotype of eveningness (N=140)
	Self-report die-rolling outcomes
	Die numbers correspond to the number of raffle entries that participants will receive
	Impact of eveningness on reported die-rolling outcomes F(1, 138)=4.30, 2=.03 
	.351

	Mead et al., (2009)
	Depletion (N=42) or no-depletion (N=42) of self-control resource using a word writing task
	Self-report number of matching pairs in a matrix quiz (20 pairs)
	$.25 for each matched pair (max $5)
	Number of reported matching pairs in depletion vs. no-depletion groups F(1,80)=7.09
	.589

	
	Depletion (N=39) or no-depletion (N=39) of self-control resource using a Stroop task
	Self-report number of correct answers in a quiz (25 questions)
	$.10 for each correct answer (max $2.5)
	Number of correct answers in depletion vs. no-depletion groups F(1,74)=15.76
	.911

	Gino et al., (2011)
	Depletion (N=50) or no-depletion (N=51) of self-control resource in a video watch task where distractions were presented
	Self-report number of matching pairs in a matrix quiz (20 pairs)
	$.50 for each correct answer (max $10)
	34% cheating in depletion group vs. 14% in no-depletion group; χ2(1,101)=5.73
	.491

	
	Depletion (N=48) or no-depletion (N=49) of self-control resource using a word writing task
	
	
	42% cheating in depletion group vs. 18% in no-depletion group; χ2(1,97)=6.28
	.526

	
	Depletion (N=32) or no-depletion (N=33) of self-control resource using a word writing task
	
	
	56% cheating in depletion group vs. 30% in no-depletion group; χ2(1,65)=4.46
	.543


Notes. Inclusion of the studies in this table must satisfy two criteria: (1) the study must involve manipulation or measures that reflect sleep loss or mental fatigue; (2) conducting unethical behaviors must be money-incentivized.    
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