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Case Report 
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A B S T R A C T   

Experiments assessing the prevalence and magnitude of dishonesty have provided a large body of empirical 
findings regarding the cognitive nature of honesty. However, the personal factors that regulate dishonest 
behavior have yet to be fully clarified. This study examined two factors that potentially inhibit dis
honesty—implicit attitudes toward dishonesty and executive control. In Study 1, the participants completed the 
Implicit Association Test (IAT), which measured their implicit attitudes toward dishonesty, and a working 
memory (WM) task, which was used to index executive control. The participants subsequently completed an 
incentivized coin-flip prediction task wherein they were given real and repeated opportunities for dishonest 
reward acquisition and punishment avoidance. The results revealed that individuals showing stronger negative 
implicit attitudes toward dishonesty engaged in a lower frequency of dishonest behavior for punishment 
avoidance, although this effect was marginal. In contrast, WM capacity was not associated with variations in 
dishonest reward acquisition and punishment avoidance. A follow-up experiment on other-serving dishonesty, 
where dishonest reward acquisition and punishment avoidance were credited to two other anonymous partici
pants, revealed that neither implicit attitudes toward dishonesty nor WM capacity was associated with dishonest 
behavior. An additional preregistered experiment in Study 2 demonstrated that the association between implicit 
attitudes toward dishonesty and self-serving dishonesty for punishment avoidance was again marginal. While it is 
tempting to conclude that implicit attitudes toward dishonesty are associated with self-serving dishonesty, the 
present study provides only weak evidence that should be interpreted with great caution. Implications for the 
reliability of the IAT are discussed.   

1. Introduction 

What makes people honest or dishonest? Two competing hypotheses 
have been proposed (Greene & Paxton, 2009): The “will” hypothesis 
assumes that honesty requires executive control to suppress the temp
tation to cheat. In contrast, the “grace” hypothesis assumes that honesty 
flows automatically and without a need for executive control to suppress 
the temptation to cheat. While both hypotheses have received empirical 
support (e.g., Capraro, Schultz, & Rand, 2019; Mead, Baumeister, Gino, 
Schweitzer, & Ariely, 2009; Shalvi, Eldar, & Bereby-Meyer, 2012; van’t 
Veer, Stel, & van Beest, 2014), a recent functional neuroimaging study 
suggested that a middle ground exists between these two hypotheses in 
terms of the prefrontal control system (Speer, Smidts, & Boksem, 2020). 
The study showed that the patterns of prefrontal activity responsible for 

controlled behavior differed in individuals who consistently behaved 
honestly and those who frequently cheated. Specifically, increased 
prefrontal activity was associated with a lower probability of cheating in 
individuals who frequently cheat, whereas it was associated with a 
higher probability of cheating in individuals who generally decide to be 
honest. Thus, the role of prefrontal control is thought to vary depending 
on an individual’s “moral default”, that is, their automatic disposition to 
behave honestly or dishonestly. 

While the moral default hypothesis provides new insights into the 
cognitive nature of honesty, this idea has received little empirical sup
port. Can the variability in moral default that is linked to honesty and 
dishonesty be measured using cognitive tasks? One potentially useful 
task is the Implicit Association Test (IAT; Greenwald, McGhee, & 
Schwartz, 1998), which is widely used to measure the implicit attitudes 
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of participants toward specific categories or concepts via their reaction 
times (RTs) while they are performing categorizations. Implicit attitudes 
measured by the IAT are believed to reflect automatic and often socially 
undesirable attitudes toward targets. Implicit attitudes regulate unfa
vorable behaviors through inhibition, disgust, or twinges of conscience 
(e.g., Lee, Ong, Parmar, & Amit, 2019; Ueda, Yanagisawa, Ashida, & 
Abe, 2017) and are often used to predict immoral judgments, such as 
managerial ethical decisions (Marquardt & Hoeger, 2009) and hiring 
discrimination (Agerström & Rooth, 2011). The implicit attitude toward 
dishonesty assessed by the IAT might reflect an individual’s moral 
default that regulates self-serving dishonesty (Abe, 2020). 

Notably, Jung and Lee (2009) conducted a study with the IAT, where 
participants who cheated to gain monetary compensation showed a 
greater implicit preference for deception than those who behaved hon
estly. However, two major limitations remained unaddressed. First, 
since Jung and Lee (2009) examined the involvement of implicit atti
tudes but not executive control, it is not yet known whether implicit 
attitudes are unique and independent predictors of dishonest behavior. 
Second, Jung and Lee (2009) examined self-serving dishonesty only; 
therefore, it is unclear whether the association between implicit atti
tudes and dishonest behavior is specific to self-serving dishonesty or can 
be generalized to other types of dishonesty. 

The present study was designed to address these two issues by clar
ifying the joint contribution of two personal factors to the regulation of 
self-serving and other-serving dishonesty: implicit attitudes toward 
dishonesty and executive control. These two personal factors can be 
conceptualized within the framework of dual-process theory (e.g., 
Evans, 2008; Shiffrin & Schneider, 1977). Implicit attitudes toward 
dishonesty is associated with ‘hot’ automatic processes, and executive 
control is linked to ‘cold’ controlled processes. These two kinds of pro
cesses can sometimes separately influence decision-making processes, 
but at other times, interact with each other (e.g., Hofmann, Friese, & 
Wiers, 2008; Strack & Deutsch, 2004). 

In the present study, we used single-category IAT (scIAT; Karpinski & 
Steinman, 2006) and a working memory (WM) task to measure implicit 
attitudes and executive control, respectively. In the scIAT, which is a 
modification of the standard IAT that measures the strength of evalua
tive associations with a single attitude object, we assessed individual 
differences in the implicit association between “dishonesty” and 
“pleasant”. In the WM task, we assessed individual differences in WM 
capacity, which is known to be a valid measure of executive control and 
promotes deliberate processes of thought (Brewin & Beaton, 2002). For 
example, in the context of moral judgments, Moore, Clark, and Kane 
(2008) reported that people with greater WM capacity show more 
utilitarian responses in life-and-death moral dilemmas. This finding 
raises the possibility that the capacity of WM, which is linked to delib
erate cognitive processes that exert willful control to regulate our 
automatic behaviors, also influences honest or dishonest decisions. 
Regarding the WM task, we used a computation span task in which the 
participants were asked to engage in a verification task and a recall task 
for math equations (Ackerman, Beier, & Boyle, 2002; Oberauer, Süß, 
Schulze, Wilhelm, & Wittmann, 2000). 

In addition to these two tasks, we asked participants to engage in an 
experiment assessing self-serving dishonesty using an incentivized coin- 
flip prediction task in which participants were given repeated oppor
tunities to gain monetary rewards or avoid monetary punishment by 
lying about their accuracy in predicting random computerized coin flips 
(Gerlach, Teodorescu, & Hertwig, 2019; Shalvi & De Dreu, 2014). We 
also conducted a follow-up experiment on other-serving dishonesty 
where dishonest reward acquisition and punishment avoidance were 
credited to two other anonymous participants to determine the speci
ficity of the effects of implicit attitudes and WM capacity on self-serving 
dishonesty. Inclusion of this self- and other-interest distinction was 
inspired by the previous literature in which people regarded other- 
serving dishonesty as more morally acceptable than self-serving 
dishonesty (e.g., Bussey, 1999; Gino, Ayal, & Ariely, 2013; Hayashi 

et al., 2014; Lindskold & Han, 1986; Lindskold & Walters, 1983). A 
neuroimaging study also suggested differences between the two types of 
dishonesty: compared with a self-serving goal, the altruistic goal of 
benefiting a charity was associated with reduced activity in the anterior 
insula, a region implicated in negative emotional states (Yin, Hu, 
Dynowski, Li, & Weber, 2017). These findings led to the hypothesis that 
the effects of moral default with regard to honesty or dishonesty on 
decision-making processes differed depending on the type of dishonesty. 

For these two experiments assessing self-serving and other-serving 
dishonesty, we made the following predictions. First, based on Jung 
and Lee (2009) and previous findings on the differences in the psycho
logical and neural processes underlying self-serving and other-serving 
dishonesty (e.g., Bussey, 1999; Gino et al., 2013; Hayashi et al., 2014; 
Lindskold & Han, 1986; Lindskold & Walters, 1983; Yin et al., 2017), we 
expected that the IAT scores would predict the frequency of self-serving 
dishonesty but not the frequency of other-serving dishonesty. Second, 
based on Speer et al. (2020), which showed the flexible nature of ex
ecutive control, and several previous studies with the IAT (e.g., Hof
mann et al., 2008; Klauer, Schmitz, Teige-Mocigemba, & Voss, 2010), 
we expected that there would be no linear relationship between WM 
capacity and dishonest behavior in either self-serving or other-serving 
dishonesty experiments. We also explored the possibility that there 
would be an interaction between implicit attitudes and WM capacity on 
dishonest behavior, such that WM capacity positively predicts dishonest 
behavior among people with negative implicit attitudes toward 
dishonesty and WM capacity negatively predicts dishonest behavior 
among people with positive implicit attitudes toward dishonesty. 

2. Study 1 

2.1. Methods 

2.1.1. Participants 
The results of the present experiment on self-serving dishonesty are 

based on data obtained from 68 participants (33 males and 35 females; 
age range: 20–39 years, mean = 26.8). A statistical power analysis was 
performed for sample size estimation by G*power 3.1.9.6 (Faul, Erd
felder, Buchner, & Lang, 2009). A sample size of 68 participants was 
required to reach a power of 0.8, with a medium effect size of f2 = 0.15 
(Cohen, 1988) for multiple regressions with two predictors (i.e., IAT and 
WM) and an α level of 0.05; data collection ceased when this number 
was reached. We also conducted a follow-up experiment assessing other- 
serving dishonesty with an additional 68 participants (33 males and 35 
females; age range: 20–39 years, mean = 27.1) for which we modified 
the incentivized prediction task so that the participants could not earn 
any money for themselves; instead, their earnings were credited to two 
other anonymous participants. We therefore analyzed the data obtained 
from a total of 136 participants. All participants provided written 
informed consent to participate in this study in accordance with the 
protocol approved by the ethical committee of Kyoto University. 

2.1.2. General procedures 
The experiments were conducted on two separate days, one month 

apart (mean interval = 28.1 days, range: 28–34 days). On day 1, the 
participants completed the scIAT. They also completed questionnaires 
on their socioeconomic status (SES) for exploratory research (see Sup
plementary Information). On day 2, the participants returned to the 
laboratory and completed the WM task and coin-flip prediction task, 
with the latter presented as a task to measure the paranormal ability to 
predict the future. We introduced this interval between the IAT and the 
coin-flip prediction task with the purpose of preventing participants 
from engaging in the coin-flip prediction task while being explicitly 
aware of what was measured in the IAT. After the participants 
completed all tasks, they were informed of the true nature of the ex
periments. Although the participants were told that they could earn 
extra rewards depending on their performance (self-serving dishonesty 
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experiment) or earn rewards for two other anonymous participants 
(other-serving dishonesty experiment) in the coin-flip prediction task, 
all participants received a fixed additional reward of 1000 Japanese yen 
(approximately 10 USD). 

2.1.3. IAT 
We used a modified version of the scIAT (Karpinski & Steinman, 

2006) to measure the “dishonesty–pleasant” association and the “dis
honesty–unpleasant” association (Fig. 1A). The tests were divided into 
two consecutive stages – “congruent” stage and “incongruent” stage – 
and all participants engaged in the task in this fixed order. There were 24 
practice trials followed by 72 trials (24 trials × 3 blocks) in each stage. 

The participants were asked to categorize each stimulus as quickly 
and accurately as possible by pressing the appropriate buttons in each 
phase, where pleasant and unpleasant pictures and words associated 
with dishonesty were randomly presented (see the Supplementary In
formation for details on the stimuli). In the congruent stage, the par
ticipants were asked to press the “F” key when they were presented with 
pleasant pictures and the “J” key when they were presented with un
pleasant pictures or dishonest words. The proportion of dishonest words, 
pleasant pictures, and negative pictures was 7:10:7. In the incongruent 
stage, the participants were asked to press the “F” key when they were 
presented with positive pictures or dishonest words and the “J” key for 
negative pictures. The proportion of dishonest words, positive pictures, 
and negative pictures was 7:7:10. Category reminder words (i.e., 
“pleasant”, “unpleasant”, “dishonest”) were presented at the top left and 
right of the computer screen, and the target stimuli were presented at the 
center of the screen. Each stimulus was presented for 1500 ms, and 
feedback on the accuracy of each response was also provided. If the 
participants did not respond within 1500 ms, a warning message 
(“Please respond in time!”) appeared at the center of the screen for a 
duration of 500 ms. Each participant’s IAT score (D) was calculated on 
the basis of their RTs in the test blocks by dividing the difference in the 
mean RT across blocks (congruent vs. incongruent) by the standard 
deviation of RTs of all trials (Greenwald, Nosek, & Banaji, 2003). 

Smaller D values indicated smaller differences in the RTs between the 
congruent and incongruent stages, reflecting less difficulty in respond
ing to the association “dishonesty–pleasant”. 

2.1.4. WM task 
To measure the participants’ WM capacity, we used a computation 

span task in which the participants were asked to engage in a verifica
tion task and a recall task (Ackerman et al., 2002; Oberauer et al., 2000; 
Fig. 1B). In each trial, the participants were presented with multiple 
math equations for 6 s. They were asked to verify whether the presented 
equations were correct and remember the displayed solutions, irre
spective of the accuracy. After the final equation of the trial was pre
sented, the participants were asked to recall the solutions of the 
equations in the presented order. Each equation included two operations 
using digits from 1 to 10, and the provided solutions were always one- 
digit numbers. The set size ranged from three to ten equations/solu
tions with 3 trials for each set, resulting in a total of 24 trials. The 
equations were randomly selected from the stimulus pool used in Cantor 
and Engle (1993). The participants were familiarized with the task by 
completing practice trials. The WM score was calculated based on the 
accurate trial responses where the participant could recall the digits in 
the correct order, and these were weighted by set size for computing the 
final score (maximum score = 156). Here, we emphasize that it is 
difficult to measure the extent to which executive function is used 
during the decision phase of the coin-flip prediction task (see below), in 
which multiple cognitive processes are interacting with each other. This 
potentially complex nature of the coin-flip prediction task is one of the 
reasons we designed our experiment to examine WM capacity in an in
dependent task. 

2.1.5. Coin-flip prediction task 
In our main experiment that assessed self-serving dishonesty, we 

used a coin-flip prediction task in which the participants had opportu
nities to gain a monetary reward or to avoid monetary punishment by 
lying about the accuracy of their predictions (e.g., Abe & Greene, 2014; 

Fig. 1. Task sequence in the (A) IAT, (B) WM task, and (C) coin-flip prediction task. In the IAT (A), the participants were asked to categorize each stimulus as quickly 
and accurately as possible by pressing the appropriate buttons in the congruent and incongruent stages, where pleasant or unpleasant pictures and words associated 
with dishonesty were randomly presented. In the congruent stage (upper panel), ‘dishonest’ was linked to ‘unpleasant’, while in the incongruent stage, ‘dishonest’ 
was linked to ‘pleasant’ (lower panel). In the WM task (B), the participants were presented with multiple math equations and asked to verify whether the presented 
equations were correct and to remember the displayed solutions, irrespective of their accuracy. After the final equation of the trial was presented, the participants 
were asked to recall the solutions of the equations in the presented order. In the coin-flip task (C), the participants observed the trial’s monetary value and privately 
predicted the outcome of the upcoming coin flip. The participant then observed the outcome of the coin flip and indicated whether the prediction was accurate. Then, 
the participant observed the amount of money won/lost based on the self-reported accuracy. 
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Abe, Greene, & Kiehl, 2018; Greene & Paxton, 2009; Hu, Pornpattana
nangkul, & Nusslock, 2015; Shalvi & De Dreu, 2014; Fig. 1C). We used a 
cover story to justify giving the participants obvious opportunities for 
dishonest gain. This task was presented as a measure of the paranormal 
ability to predict the future, aimed at testing the hypothesis that people 
are better able to predict the future when their predictions are (a) pri
vate and (b) financially incentivized. The participants were therefore 
implicitly led to believe that the opportunity for dishonest gain was a 
known but unintended byproduct of the experimental paradigm and that 
they were expected to behave honestly. 

In each trial, the participants attempted to predict the outcomes of 
random computerized coin flips. The participants (1) were presented 
with the trial’s monetary value (2 s), (2) privately predicted the outcome 
(heads or tails) of the upcoming coin flip (3 s), (3) were presented with 
the outcome of the coin flip (2 s), (4) indicated whether their prediction 
was accurate (3 s), (5) were presented with the amount of money won/ 
lost (1 s), and (6) waited for the next trial (5 s). There were three 
different conditions (reward, punishment, and neutral) in the task, and 
each condition consisted of 10 trials. Therefore, the participants 
completed a total of 30 trials presented in a random order. In the reward 
condition, the participants could earn 100 Japanese yen (approximately 
1 USD) for an accurate prediction of the coin flips in each trial, but there 
was no penalty for failing to predict the outcome of the coin flips. In the 
Punishment condition, the participants lost 100 Japanese yen for an 
accurate prediction of the coin flips in each trial; however, inaccurate 
predictions did not lead to a monetary loss. No money was at stake in the 
Neutral condition. Net losses were capped at 0 Japanese yen, and net 
winnings were capped at 1000 Japanese yen. However, all participants 
actually received 1000 yen as an additional reward. The instructions for 
the tasks were presented to the participants on a computer, as described 
in the Supplementary Information. 

Using the coin-flip prediction task, we also conducted an other- 
serving dishonesty experiment as a follow-up study. Different in
dividuals participated in the self-serving and other-serving dishonesty 
experiments, and no one participated in both experiments. We modified 
the incentive structure of the task such that the participants would not 
earn any money for themselves but could earn money that would be 
granted to two other anonymous participants. The participants were told 
that their rewards were determined by the performances of the two 
other participants (see the Supplementary Information for details). All 
other aspects of the experimental design and procedure were identical to 
the main experiment. 

2.2. Results 

2.2.1. Self-reported accuracy in the coin-flip prediction task 
All of the statistical analyses were performed in the R programming 

environment (Version 4.0.5; R Core Team, 2021). For t-tests, we calcu
lated the effect size as Cohen’s d with Hedges’s correction using the 
effsize package (Version 0.8.1; Torchiano, 2020) in R. In the self-serving 
dishonesty experiment, the mean proportions of self-reported accuracy 
were 52.6% (SD = 16.1%), 60.1% (SD = 20.3%), and 37.9% (SD =
21.2%) in the neutral, reward, and punishment conditions, respectively. 
To determine whether the participants behaved dishonestly in the 
reward and punishment conditions, one-way repeated analysis of vari
ance (ANOVA) with condition as a factor was conducted. There was a 
significant main effect of condition on self-reported accuracy (F(2, 134) 
= 21.86, p < .001, ηG

2 = 0.19). Post hoc tests using Bonferroni’s 
correction for multiple comparisons showed that the participants were 
less accurate in the punishment condition than in the neutral condition 
(t(67) = 4.63, d = 0.77, 95% confidence interval (CI) = [8.37, 21.04], 
adjusted p < .001) and reward condition (t(67) = 5.40, d = 1.06, 95% CI 
= [13.99, 30.42], adjusted p < .001). The difference between the reward 
condition and neutral condition was also significant (t(67) = 2.65, d =
0.40, 95% CI = [1.85, 13.15], adjusted p = .030). 

In the other-serving dishonesty experiment, the mean proportions of 

self-reported accuracy were 51.0% (SD = 20.8%), 62.9% (SD = 20.0%), 
and 42.4% (SD = 19.3%) in the neutral, reward, and punishment con
ditions, respectively. One-way repeated measures ANOVA revealed a 
significant main effect of condition on self-reported accuracy (F(2, 134) 
= 15.98, p < .001, ηG

2 = 0.15). Post hoc tests using Bonferroni’s 
correction for multiple comparisons revealed a significantly higher self- 
reported accuracy in the reward condition than in the neutral condition 
(t(67) = 4.10, d = 0.58, 95% CI = [6.11, 17.71], adjusted p < .001) and 
punishment condition (t(67) = 4.86, d = 1.04, 95% CI = [12.13, 29.04], 
adjusted p < .001). There was also a marginal difference in the self- 
reported accuracy in the punishment and neutral conditions (t(67) =
2.34, d = 0.43, 95% CI = [1.28, 16.07], adjusted p = .067). 

2.2.2. Multiple regression analyses 
We then conducted separate multiple linear regression analyses for 

each condition (i.e., reward and punishment) in the self-serving 
dishonesty experiment to predict the self-reported accuracy based on 
IAT D-scores (see Supplementary Information), WM scores, and their 
interaction. We also included sex (dummy-coded before being entered 
into the models; female = 0, male = 1) and age as control variables. All 
variables were standardized with a mean of 0 and standard deviation of 
1 prior to the analyses. Zero-order correlations among the variables were 
exploratorily calculated and are summarized in Tables S1 and S2. In the 
regression model for the reward condition, no significant effect of IAT 
scores (standardized coefficient = − 0.12, t(62) = − 0.92, 95% CI =
[− 0.38, 0.14], p = .36), WM scores (standardized coefficient = − 0.06, t 
(62) = − 0.41, 95% CI = [− 0.38, 0.25], p = .69), or their interaction 
(standardized coefficient = 0.03, t(62) = 0.18, 95% CI = [− 0.26, 0.32], 
p = .86) was observed (Table 1). The model fit was not statistically 
significant (F(5,62) = 0.67, p = .64, R2 = 0.05). In contrast, we found 
that the IAT score was a marginally significant predictor of self-reported 
accuracy in the punishment condition (standardized coefficient = 0.23, t 
(62) = 1.85, 95% CI = [− 0.02, 0.47], p = .069; Table 2). The effects of 
WM scores and the interaction between IAT and WM scores were not 
significant (WM: standardized coefficient = − 0.24, t(62) = − 1.64, 95% 
CI = [− 0.53, 0.05], p = .11; interaction: standardized coefficient = 0.23, 
t(62) = 1.70, 95% CI = [− 0.04, 0.50], p = .093). The model fit was 
statistically significant (F(5,62) = 2.57, p = .035, R2 = 0.17). 

Next, we tested whether the IAT scores and WM scores predicted 
other-serving dishonesty using the same multiple regression analyses 
employed in the reward and punishment conditions (Tables 3 and 4, 
respectively). No significant effects of IAT scores were observed on 
other-serving dishonesty for reward earnings (standardized coefficient 
= 0.0002, t(62) = 0.002, 95% CI = [− 0.25, 0.26], p =1.00) or punish
ment avoidance (standardized coefficient = − 0.02, t(62) = − 0.14, 95% 
CI = [− 0.28, 0.24], p = .89). We also observed no effects of WM scores 
(reward condition: standardized coefficient = 0.13, t(62) = 1.01, 95% 
CI = [− 0.13, 0.40], p = .32; punishment condition: standardized coef
ficient = 0.02, t(62) = 0.15, 95% CI = [− 0.25, 0.29], p = .88) or 

Table 1 
Results of the multiple regression analysis predicting self-serving dishonesty in 
the reward condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) 0.01 0.13 0.06 0.96 − 0.25 0.26 
IAT D-score − 0.12 0.13 − 0.92 0.36 − 0.38 0.14 
WM score − 0.06 0.16 − 0.41 0.69 − 0.38 0.25 
IAT D-score 
× WM 
score 

0.03 0.14 0.18 0.86 − 0.26 0.32 

age − 0.10 0.14 − 0.73 0.47 − 0.37 0.17 
sex − 0.17 0.13 − 1.33 0.19 − 0.42 0.08 
R2 = 0.05       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 
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interaction between IAT and WM (reward condition: standardized co
efficient = − 0.08, t(62) = − 0.64, 95% CI = [− 0.32, 0.16], p = .53; 
punishment condition: standardized coefficient = − 0.05, t(62) = − 0.44, 
95% CI = [− 0.30, 0.19], p = .67). Moreover, the model fit was not 
significant for either the reward condition model (F(5, 62) = 0.42, p =
.83, R2 = 0.03) or the punishment condition model (F(5, 62) = 0.11, p =
0.99, R2 = 0.01). In short, IAT scores, WM capacity, and their interaction 
were not significant predictors of other-serving dishonesty. 

Here, the critical test was to determine whether the prediction using 
IAT scores for self-reported accuracy in the punishment condition was 
specific to self-serving dishonesty (Table 5). We performed a multiple 
linear regression to predict the self-reported accuracy in the punishment 
condition based on the group (i.e., self-serving vs. other-serving 
dishonesty; dummy-coded before being entered into the models; self- 

serving = 0, other-serving = 1) and IAT scores while controlling for sex 
and age. As we observed no significant involvement of WM scores in the 
prediction of dishonesty in separate regression analyses (see above), we 
did not include WM scores in this model. The interaction between IAT 
scores and group was marginally significant (standardized coefficient =
− 0.15, t(130) = − 1.78, 95% CI = [− 0.33, 0.02], p = .078; Fig. 2). The 
model fit was not significant (F(5,130) = 1.89, p = .10, R2 = 0.07). These 
results partly confirmed the contribution of an implicit attitude toward 
dishonesty to self-serving dishonesty, but not other-serving dishonesty, 
for punishment avoidance. 

3. Study 2 

In Study 1, the following two findings were obtained and needed 
replication. First, the participants showing stronger negative implicit 
attitudes toward dishonesty engaged in a lower frequency of selfish 
dishonest behavior for punishment avoidance (though marginal) but not 
for reward acquisition. While the results of the association between 
implicit attitudes and dishonest behavior were consistent with our a 
priori prediction, the contrast between punishment avoidance and 
reward acquisition was an unexpected result. Second, the interaction 
between implicit attitudes toward dishonesty and WM capacity was 
marginal, indicating that a firm conclusion could not be drawn. 

We therefore conducted an additional experiment with 

Table 2 
Results of the multiple regression analysis predicting self-serving dishonesty in 
the punishment condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) 0.06 0.12 0.51 0.61 − 0.18 0.30 
IAT D-score 0.23 0.12 1.85 0.069 -0.02 0.47 
WM score − 0.24 0.15 − 1.64 0.11 − 0.53 0.05 
IAT D-score 
× WM 
score 

0.23 0.14 1.70 0.093 − 0.04 0.50 

age 0.16 0.13 1.22 0.23 − 0.10 0.41 
sex − 0.08 0.12 − 0.69 0.50 − 0.32 0.15 
R2 = 0.17       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 

Table 3 
Results of the multiple regression analysis predicting other-serving dishonesty in 
the reward condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) 0.01 0.13 0.09 0.93 − 0.24 0.26 
IAT D-score 0.0002 0.13 0.002 1.00 − 0.25 0.26 
WM score 0.13 0.13 1.01 0.32 − 0.13 0.40 
IAT D-score 
× WM 
score 

− 0.08 0.12 − 0.64 0.53 − 0.32 0.16 

age 0.09 0.13 0.68 0.50 − 0.17 0.35 
sex − 0.07 0.13 − 0.59 0.56 − 0.33 0.18 
R2 = 0.03       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 

Table 4 
Results of the multiple regression analysis predicting other-serving dishonesty in 
the punishment condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) 0.007 0.13 0.06 0.95 − 0.25 0.26 
IAT D-score − 0.02 0.13 − 0.14 0.89 − 0.28 0.24 
WM score 0.02 0.13 0.15 0.88 − 0.25 0.29 
IAT D-score 
× WM 
score 

− 0.05 0.12 − 0.44 0.67 − 0.30 0.19 

age 0.04 0.13 0.29 0.77 − 0.23 0.30 
sex 0.07 0.13 0.55 0.58 − 0.18 0.33 
R2 = 0.01       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 

Table 5 
Results of the multiple regression analysis predicting dishonesty in the punish
ment condition based on group and IAT score.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) − 0.02 0.09 − 0.28 0.78 − 0.19 0.15 
IAT D-score 0.13 0.09 1.44 0.15 − 0.05 0.30 
group 0.13 0.09 1.46 0.15 − 0.04 0.30 
IAT D-score 
× group − 0.15 0.09 − 1.78 0.078 − 0.33 0.02 

age 0.11 0.09 1.23 0.22 − 0.06 0.28 
sex − 0.02 0.09 − 0.27 0.78 − 0.19 0.15 
R2 = 0.07       

IAT, Implicit Association Test; WM, working memory; sex (female = 0, male = 1) 
and group (self-serving = 0, other-serving = 1) were dummy-coded before being 
entered into the models. 

Fig. 2. Results of the regression analysis predicting self-reported accuracy in 
the punishment condition of the coin-flip prediction task based on the IAT D- 
score, the group (i.e., self-serving or other-serving dishonesty experiment), and 
their interaction. The shaded areas represent 95% confidence intervals. 
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preregistration to determine (a) whether the effects of implicit attitudes 
toward dishonesty on dishonest behavior were specific to the context of 
punishment avoidance and (b) whether there was an interaction be
tween implicit attitudes toward dishonesty and WM capacity. Our pre
registration details can be found at Aspredicted.org (https://aspredicted 
.org/f6xn2.pdf). 

3.1. Methods 

3.1.1. Participants 
We determined the sample size based on the effect size observed in 

Study 1. A-priori power analysis using a G* Power (Version: 3.1.9.6; Faul 
et al., 2009) for the multiple regression with 3 predictors (IAT score, WM 
score, and their interaction; “Linear multiple regression: Fixed model, R2 

deviation from zero”) suggested that to achieve 80% power to detect the 
effect size of Study 1, 54 participants were needed (see the Supple
mentary Information). Assuming an exclusion rate of approximately 
10% (e.g., no shows and cancellations), it was determined that a sample 
size of 60 was required. We therefore recruited 60 participants (30 males 
and 30 females) aged 20–39 years who had not participated in Study 1. 
The data from two participants were excluded from all analyses: one due 
to the cancellation of the second part of the experiment (day 2) and the 
other due to technical errors with the IAT data acquisition. Conse
quently, our final sample size was 58 (29 males and 29 females; age 
range: 20–38 years, mean = 24.5). Written informed consent was pro
vided by all participants prior to their study participation in accordance 
with the protocol accepted by the ethical committee of Kyoto University. 

3.1.2. Procedures 
All tasks and procedures were identical to the self-serving dishonesty 

experiment in Study 1 with the exception of the following two points. 
First, as our primary hypothesis concerned self-serving dishonesty, we 
conducted the replication study only for self-serving dishonesty. Second, 
we established a 28-day interval between the WM task and coin-flip task 
to remove possible effects of WM task performance on participant per
formance in the coin-flip task. That is, the participants completed the 
IAT and the WM task on day 1 and then engaged in the coin-flip pre
diction task on day 2. 

3.2. Results 

For the neutral, reward, and punishment conditions in the coin-flip 
prediction task, the mean proportions of self-reported accuracy were 
51.4% (SD = 15.6%), 68.3% (SD = 20.7%), and 35.0% (SD = 19.8%), 
respectively. Similar to Study 1, ANOVA revealed that participants 
behaved dishonestly in both the reward and punishment conditions. 
There was a significant main effect of condition on self-reported accu
racy (F(2, 114) = 43.63, p < .001, ηG

2 = 0.35). Post hoc tests using 
Bonferroni’s correction for multiple comparisons showed that the par
ticipants were less accurate in the punishment condition than in the 
neutral condition (t(57) = 5.37, d = 0.91, 95% CI = [10.27, 22.49], 
adjusted p < .001) and reward condition (t(57) = 7.51, d = 1.62, 95% CI 
= [24.41, 42.15], adjusted p < .001). They were also more accurate in 
the reward condition than in the neutral condition (t(57) = 5.59, d =
0.90, 95% CI = [10.84, 22.95], adjusted p < .001). 

We then conducted preregistered separate multiple linear regression 
analyses for each condition (i.e., reward and punishment conditions) to 
predict self-reported accuracy based on IAT D-scores, WM scores and 
their interaction, with sex (dummy-coded before being entered into the 
models; female = 0, male = 1) and age as control variables. All variables 
were standardized with a mean of 0 and standard deviation of 1 prior to 
the analyses. In the regression model for the reward condition, although 
unexpected, WM scores were a significant predictor of self-reported 
accuracy (standardized coefficient = − 0.36, t(52) = − 2.37, 95% CI =
[− 0.67, − 0.06], p = .022). However, no significant effect of IAT scores 
(standardized coefficient = − 0.19, t(52) = − 1.42, 95% CI = [− 0.46, 

0.08], p = .16) or their interaction (standardized coefficient = − 0.07, t 
(52) = − 0.51, 95% CI = [− 0.33, 0.20], p = .61) was observed (Table 6). 
The model fit was not statistically significant (F(5,52) = 1.67, p = .16, R2 

= 0.14). 
On the other hand, IAT scores were a marginally significant predictor 

of self-reported accuracy in the punishment condition (standardized 
coefficient = 0.24, t(52) = 1.75, 95% CI = [− 0.04, 0.52], p = .086; 
Table 7). The effects of WM scores and the interaction between IAT and 
WM scores were not significant (WM: standardized coefficient = − 0.04, 
t(52) = − 0.23, 95% CI = [− 0.35, 0.28], p = .82; interaction: stan
dardized coefficient = − 0.16, t(52) = − 1.16, 95% CI = [− 0.43, 0.11], p 
= .25). The model fit was not statistically significant (F(5,52) = 1.10, p 
= .37, R2 = 0.10). In summary, this preregistered experiment demon
strated that IAT scores were a marginally significant predictor of 
dishonest punishment avoidance and that there were no interaction ef
fects between implicit attitudes and WM capacity. 

4. Discussion 

There has been a longstanding debate in psychology about what 
makes humans honest or dishonest. We hypothesized that an implicit 
attitude toward dishonesty is an important determinant of self-serving 
dishonest behavior. The results obtained in Study 1 were partly 
consistent with this hypothesis. That is, implicit attitudes toward 
dishonesty were marginally associated with the frequency of self-serving 
dishonesty to avoid monetary punishment but not to acquire a monetary 
reward, and WM capacity was not a significant predictor of self-serving 
dishonesty. An interaction between implicit attitudes and WM capacity 
did not reach significance. A follow-up experiment revealed that neither 
an implicit attitude nor WM capacity was a predictor of other-serving 
dishonesty to gain a reward or avoid punishment, indicating the speci
ficity of the contribution of implicit attitudes to self-serving dishonesty. 
In Study 2, which was designed as a replication of the results from the 
self-serving dishonesty experiment, the effects of implicit attitudes on 
dishonesty to avoid monetary punishment were again marginal. In light 
of these observations, we first discuss issues regarding the reliability of 
the IAT and then discuss the present findings with attention to the 
limitations. 

The IAT has been criticized for a long time, especially recently (e.g., 
Arkes & Tetlock, 2004; Mitchell & Tetlock, 2017). One of the hotly 
debated topics that is relevant to the present study is the reliability of the 
IAT. For example, Gawronski et al. (2017) recently reported that im
plicit measures for the domains of self-concept, racial attitudes, and 
political attitudes, assessed by the IAT and affect misattribution pro
cedure, showed significantly lower stability over time (weighted 
average r = 0.54) than their corresponding explicit measures (weighted 
average r = 0.75). Given this modest within-subject reliability, it was not 
surprising that the effects of the IAT were only marginal in both Study 1 
and Study 2 (see also Tello, Harika-Germaneau, Serra, Jaafari, & 

Table 6 
Results of the multiple regression analysis predicting self-serving dishonesty in 
the reward condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) − 0.01 0.13 − 0.10 0.93 − 0.27 0.25 
IAT D-score − 0.19 0.13 − 1.42 0.16 − 0.46 0.08 
WM score − 0.36 0.15 − 2.37 0.022 − 0.67 − 0.06 
IAT D-score 
× WM 
score 

− 0.07 0.13 − 0.51 0.61 − 0.33 0.20 

age 0.03 0.15 0.18 0.86 − 0.27 0.32 
sex 0.27 0.15 1.81 0.076 − 0.03 0.57 
R2 = 0.14       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 
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Chatard, 2020). However, we believe that the present results do not 
necessarily invalidate our conclusions. That is, the overall pattern of the 
results obtained from Study 1 and Study 2 was still similar in terms of the 
possible association between implicit attitudes toward dishonesty and 
dishonest behavior to avoid monetary punishment. In addition, the fact 
that these results are consistent with a priori prediction and the previous 
literature (Jung & Lee, 2009) reduces the likelihood that the present 
results were obtained by chance. Further support comes from a previous 
study with a large sample showing that the IAT (including the scIAT 
used in the present study) showed good psychometric qualities with 
superior discriminant validity, fair reliability, and convergent validity 
(Bar-Anan & Nosek, 2014). Note, however, that we do not wish to imply 
that recent criticisms of the IAT are trivial. Instead, we regard the IAT as 
an only modestly useful measure of implicit attitudes with limited, but at 
least acceptable, reliability that requires careful interpretation of the 
results. 

With these caveats in mind, we now turn to the discussion of the 
association between implicit attitudes and dishonest behavior. Our 
finding that the results regarding the IAT were marginal only in the 
punishment condition and not in the reward condition is likely to reflect 
that the punishment condition better captures individual differences in 
self-serving dishonesty that might be derived from the greater motiva
tion to be dishonest in a context of punishment avoidance than reward 
acquisition. People are willing to exert more effort to avoid a loss than to 
obtain a gain of a similar size (Tversky & Kahneman, 1991). This phe
nomenon, known as loss aversion, has been observed in many psycho
logical and behavioral economics studies (e.g., Neumann & Böckenholt, 
2014; Ruggeri et al., 2020). Notably, this tendency substantially in
fluences ethical judgments and moral decision-making, including those 
leading to dishonest behavior (e.g., Kern & Chugh, 2009; Grolleau, 
Kocher, & Sutan, 2016; Schindler & Pfattheicher, 2017, but see Sor
aperra, Weisel, & Ploner, 2019). For example, Kern and Chugh (2009) 
reported that participants in the loss-frame condition were more likely 
to favor gathering “insider information” and lying more than partici
pants in the gain-frame condition. Consistent with these previous find
ings, the present study consistently revealed that the self-reported 
accuracy in the punishment condition was significantly lower than that 
in the neutral condition in the self-serving dishonesty experiments 
across the two studies. 

The present results on the association between WM capacity and the 
likelihood of dishonest behavior were mixed; while there were no sig
nificant associations between WM capacity and dishonesty in any con
dition in Study 1, WM scores were a significant (but unexpected) 
predictor of self-reported accuracy in the reward condition in Study 2. 
We do not know the precise reason for these divergent effects, but 
overall, our findings did not support the more intuitive, simple hy
pothesis that a person with greater executive control is more consis
tently honest (Bereby-Meyer & Shalvi, 2015). Instead, executive control 
is likely to play a flexible role in overriding the automatic disposition to 

behave honestly or dishonestly based on an individual’s moral default 
(Speer et al., 2020). The present findings highlight the possibility that 
while the components of automatic systems, including the implicit at
titudes measured here and reward sensitivity (Abe & Greene, 2014), are 
important determinants of honesty or dishonesty, the components of 
deliberate systems, including executive control, have nonlinear or 
limited effects on modulating honest or dishonest behavior. 

As we hypothesized, an implicit attitude toward dishonesty was not a 
predictor of other-serving dishonesty, regardless of whether it was for 
reward acquisition or punishment avoidance. Given that other-serving 
dishonesty is often regarded as socially or morally acceptable (e.g., 
Bussey, 1999; Gino et al., 2013; Hayashi et al., 2014; Lindskold & Han, 
1986; Lindskold & Walters, 1983), it might not represent the typical 
“dishonesty” of participants at the conceptual level. Consistent with this 
idea, researchers have proposed that lying is not a homogeneous concept 
and that not all types of lies are automatically considered to represent 
negative values in terms of moral norms (e.g., Talwar & Lee, 2012; Wu, 
Loke, Xu, & Lee, 2011). While we do not have the data to directly test 
this possibility, our findings indicated that, at least in the present 
experimental paradigm, an implicit attitude toward dishonesty does not 
influence other-serving dishonesty. Likewise, the contribution of WM 
capacity to other-serving dishonesty might be relatively limited. Other- 
serving dishonesty can be more easily justified due to reduced moral 
conflict (Gino et al., 2013), which might require the engagement of 
executive control to a lesser extent. 

This study has several limitations. First, we note once again that the 
effects of implicit attitudes toward dishonesty on self-serving dishonesty 
to avoid monetary punishment were only marginal across the two 
studies. The fact that this effect was consistent with a priori hypotheses 
and previous findings (Jung & Lee, 2009) reduces the likelihood that the 
effects were due to chance, although these results should be interpreted 
with great caution. Second, since we assessed WM capacity of the par
ticipants in an independent task, it did not capture the amount of ex
ecutive control the participants actually exerted while making their 
decisions in the coin-flip prediction task. Third, we cannot assert that the 
WM task is the most appropriate proxy for executive control: the Stroop 
task or go/no-go task might be more appropriate to measure individual 
differences in executive control. Despite these limitations, the present 
study provided weak but novel evidence that implicit attitudes toward 
dishonesty are associated with self-serving dishonesty to avoid mone
tary punishment. We speculate that the implicit attitude measured here 
is closely linked to an individual’s moral default for self-serving 
dishonesty. 
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Table 7 
Results of the multiple regression analysis predicting self-serving dishonesty in 
the punishment condition.   

Standardized 
coefficient 

Standard 
error 

t p 95% CI for the 
standardized 
coefficient 

(Intercept) − 0.03 0.13 − 0.21 0.83 − 0.30 0.24 
IAT D-score 0.24 0.14 1.75 0.086 − 0.04 0.52 
WM score − 0.04 0.16 − 0.23 0.82 − 0.35 0.28 
IAT D-score 
× WM 
score 

− 0.16 0.14 − 1.16 0.25 − 0.43 0.11 

age − 0.18 0.15 − 1.20 0.24 − 0.48 0.12 
sex − 0.13 0.15 − 0.86 0.39 − 0.44 0.17 
R2 = 0.10       

IAT, Implicit Association Test; WM, working memory; sex was dummy-coded 
before being entered into the models (female = 0, male = 1). 
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