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ABSTRACT

While a lot of research has investigated the cognitive mechanisms for lying, its
associated affect is often overlooked. Here, we show that honesty and dishonesty
cause short-lived, transient affect: honesty triggers relatively more positive affect
than dishonesty. To investigate this, participants first performed several specific
activities. After that, they answered questions regarding these (and other) activities
in an affective priming paradigm. This required participants to first respond
honestly or dishonestly to simple yes/no Prime questions, and afterwards to
categorise positive or negative Probe words. Results show that participants were
slower and more error prone when lying compared to responding honestly in the
Prime task, replicating previous findings that it is cognitively more demanding to
lie than to tell the truth. Most importantly, we found that telling the truth
sensitises for subsequent positive stimuli, and it does more so than lying. Further,
emotional habituation seems to take place, lessening the overall affective
evaluation of self-produced actions over time. We discuss the functional role that
affect may play in the generation and production of dishonesty-based behaviour in
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the framework of action control.

Public significance statement: Lying is a fundamen-
tal part of everyday life. Here, we study the cognitive
and affective underpinnings of dishonesty. By disen-
tangling which cognitive and affective processes
shape deception performance, we can better under-
stand and prevent dishonesty in applied settings.

As diary and survey studies show, lying is a fundamen-
tal part of everyday life, affecting everyone (DePaulo
et al, 1996; Serota et al., 2010). While not everyone
lies the same amount, it is a part of human nature
to not be unexceptionally truthful. Often enough,
lying can help to achieve people’s goals, for instance
if they want to impress: There is no chance that
Linda’s bland basic beach trip was ever so entirely
exciting as she made it sound. However, reasons to
lie go beyond daily social interactions and can have
far-reaching and serious consequences. Detecting

whether somebody is telling the truth may be deci-
sive for someone being convicted or receiving a
reduced sentence.

Cognitive mechanisms of deception

What is a lie? Upon closer inspection, this seemingly
simple question may not be as trivial as it appears,
with a wide spectrum of facets making up a compli-
cated phenomenon. Consequently, to properly inves-
tigate lying, we need a clear and functional definition
of lying: A lie is “a statement not in accordance with
the mind of the speaker, made with the intention of
deceiving” (Oxford University Press, n.d.). According
to Ekman (1996), lying is different from other forms
of deception in that (a) lying is deliberate, and (b)
the target does not know that the liar intends to
mislead. Thus, an incompetent financial advisor or a
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magician do not qualify as liars. A bad financial
advisor does not deceive deliberately, and if you
find yourself in a magic show, you are hardly surprised
to be misled.

A theoretical framework in line with these ideas is
the Activation-Decision-Construction-Action Theory
(ADCAT; Walczyk et al., 2003; Walczyk et al., 2014). It
states that the truth is generally activated automati-
cally. If respondents are to deceive, they need to
inhibit the automatically activated truth and construct
a lie based on it, resulting in higher cognitive load for
dishonesty compared to honesty. The idea that a
deceptive response needs an original truth as a
basis which is then suppressed can be demonstrated
in a study in which participants had to respond to
questions, flanked by truth or lie distractors (Debey
et al., 2014). Interestingly and counterintuitively,
both honest and dishonest responses were facilitated
by truth distractors compared to lie distractors. The
activation of the truth facilitated the generation of
the lie, supporting this idea of a two-step process.
Similarly, when participants had to move their arm
to a spatial target to respond to autobiographical
questions, the movement trajectories showed a
trend toward the honest response option, regardless
of an honest or dishonest response (Duran et al,
2010), thus indicating that usually, honesty seems to
be the default.

Summarising these observations, Vrij et al. (2010)
identified six processes resulting in higher cognitive
load compared to honesty: (1) Formulating or gener-
ating a lie; (2) monitoring of own behaviour in order
to appear honest; (3) monitoring of the target to
screen whether the lie is believed; (4) acting in an
attempt to stay in role; (5) suppressing the truth;
and finally (6) deliberately activating the lie, assuming
the truth is activated automatically. In the study that
we will present here, processes (1) to (4) are practically
irrelevant, as is true for most laboratory studies of
lying. Hence, differences between lying and honesty
in most laboratory setups can therefore be attributed
to processes (5) and (6) which, to put it simply, is to
basal cognitive processes (i.e. inhibition and
activation).

Evaluation and affect

While a great deal of research has focused on the
underlying cognitive mechanisms of deception and
its behavioural effects, less effort has been put into
exploring the affect inherent in lies and truths. This

approach certainly fails to do justice to the complexity
of lying. With only few exceptions, the affective com-
ponent of lying is often neglected in cognitive
research.

Zuckerman et al. (1981) proposed that four behav-
ioural factors shape deception: (1) Attempted control;
(2) arousal; (3) cognitive factors; and (4) affect associ-
ated with deception. Specifically, guilt and anxiety are
identified as emotions that go hand in hand with
lying. However, according to the authors, those
emotions are unlikely to be observed in a laboratory
setting, since they require deception, and participants
are rewarded rather than punished for lying success-
fully in that specific setup.

Research on emotional responses to dishonesty
shows signals of emotional arousal when people
deceive (Gamer et al.,, 2006). Blocking such signals
pharmacologically, and thereby eliminating negative
byproducts of dishonesty, can even increase dishon-
est behaviour (Schachter & Latane, 1964). When
asked, people self-report more nervousness, regret,
discomfort and unhappiness when lying (Preuter et
al., 2024). Overall, dishonesty seems to be connected
to a range of complex, mostly negative emotions.

Here, we want to focus on short-lived, transient
affect that honesty and dishonesty may trigger. The
classic framework for investigating of whether a
stimulus is perceived as positive or negative is the
affective priming paradigm (Fazio, 2001; Fazio et al,,
1986). This paradigm is a variation of evaluative
priming, in which usually two stimuli or tasks (Prime
and Probe) are presented in fast succession. Usually,
the first (Prime) and second task (Probe, often called
“target” in the original descriptions of the paradigm)
require some sort of affective evaluation (i.e. indicat-
ing whether a stimulus is positive or negative). For
instance, after a negative Prime word, participants
were faster to categorise a subsequent negative
word than a subsequent positive word. Hence, the
affective congruency between the Prime and Probe
improved Probe performance.

In affective priming, we can go one step further
and employ a Prime task that is not per se affective,
but if we find similar facilitation effects for subsequent
positive or negative stimuli, we can deduce how par-
ticipants perceived the Prime task: A Prime that is
experienced as positive should facilitate responses
to subsequent positive target words while increasing
response times for negative target words, and vice
versa. For example, Dreisbach and Fischer (2012)
used congruent and incongruent Stroop stimuli as



Primes. Following the Prime, positive and negative
targets had to be categorised. Results showed that
negative targets were evaluated faster after an incon-
gruent Stroop compared to a congruent one, while
the opposite was true for positive targets. These
findings indicate that cognitive conflict, induced by
incongruent Stroop words, is perceived as aversive
and therefore sensitises towards negative targets
(see Botvinick, 2007), even though the Stroop
stimuli themselves are inherently neutral. Further
studies with participants actively responding to the
Prime suggest that responses (or entire stimulus-
response episodes) can equally trigger affect, which
in turn can be measured by Probe categorisation
(Aarts et al., 2012; Reis & Wirth, 2025; Wirth et al.,
2018).

Consequently, with the current study, we set out to
test for the affective quality of dishonesty by using a
dishonesty-related task as a Prime, and an affective
categorisation task as the Probe. If the type of
response in the Prime modulates the performance in
the Probe, we might be able to draw conclusions on
how own dishonest behaviour is experienced.

It might be important to state that this is a rather
ambitious endeavor, as laboratory dishonesty tasks
(especially the one that we will use here) have been
notoriously local, meaning that they modulate sub-
sequent dishonesty tasks (i.e. lying after lying gets
easier compared to lying after honesty; Foerster,
Wirth, Kunde et al,, 2017, 2018), but that they do
not usually interact with other conflict tasks (i.e.
Stroop or Simon tasks; Foerster et al., 2018, Exp. 2 &
3). This is rather surprising, as the burdens of dishon-
esty in laboratory settings have usually been
described as cognitive conflict between the honest
and dishonest response tendency (Foerster, Wirth,
Kunde et al.,, 2017), so not unlike classical conflict
setups. However, purely cognitive conflict tasks
seem to be unaffected by previous dishonesty. There-
fore, if we find that a dishonesty task can modulate
the performance of a subsequent affective task, we
can attribute this modulation to the transient affect
that dishonesty may trigger.

Emotional habituation

Next to this potential modulation via transient affect,
we were also interested in its temporal dynamics.
There is a large body of research showing that the
intensity of responses to emotional stimuli lessens
with repeated exposure (Bradley et al., 1993; Breiter
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et al., 1996; Codispoti et al., 2016). The first time you
see a specific picture of a corpse might be frightening
and unpleasant, but your response will be signifi-
cantly reduced after seeing the same picture for the
100th time. Specifically with dishonesty, amygdala
sensitivity has been shown to adapt to a history of
deception, with less activity after repeatedly produ-
cing deceptive answers (Garrett et al., 2016). Hence,
emotional habituation can take place, either to the
emotional stimuli themselves, or to the event (dishon-
esty) that causes the emotional signal in the first
place. Here, we tested whether such emotional
habituation can also be found for such short-lived
affective signals measured via the affective priming
paradigm.

The present study

Taken together, in the present study we used an
affective priming setup with a dishonesty task as the
Prime and an affective categorisation task as the
Probe. We are looking for a modulation of the Probe
performance by the Prime response, specifically
whether an honest response facilitates subsequent
positive stimulus categorisation, and a dishonest
response facilitates a subsequent negative stimulus
categorisation. Further, we are testing for this modu-
lation over time, expecting that emotional habitu-
ation will attenuate the affective signal, thereby
reducing the expected modulation with repeated
exposure.

Methods
Transparency and openness

We report how we determined our sample size, all
data exclusions (if any), all manipulations, and all
measures in the study. Data were collected in 2024
as part of the bachelor thesis of MJ. All data and
materials can be accessed via osf.io/ueqcx.

Participants

We computed a sample size of 44 participants based
on a power analysis with a medium effect size of d
=0.5, a=.05 and a power of 1 - 3=.90 (Faul et al,,
2009). We collected as many participants as time
and laboratory capacity allowed, resulting in 43 par-
ticipants signing up for the experiment. Four partici-
pants were excluded from data analyses due to a
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high error rate (>20%), resulting in a final sample size
of 39 participants (31 female, 34 right handed, 19-39
years old; one participant declined to answer) for data
analyses. All participants gave informed consent and
received either course credit or monetary
compensation.

Apparatus and stimuli

The experiment consisted of two parts. First the par-
ticipants had to complete a mission (see Appendix
A.1) in which they had to complete several tasks
(e.g. draw a circle; write down the name of a conti-
nent). Participants received boxes including all
necessary material and detailed written instructions
to complete these tasks on their own. In the second
part of the experiment, participants answered
simple yes/no questions (see Appendix A.2). These
questions can be divided into four groups consisting
of 15 questions each:

(1) Mission-yes questions related to the mission tasks
that were performed in the first part for which the
true answer was “yes”. E.g. “Did you draw a
circle?”

(2) Mission-no questions comprised questions about
similar activities that participants did not

(1) mission

written instructions to
engage in an activity,

e.g., “Draw a circle.”

(2) affective priming procedure

Did you draw a circle?

lie lie lie
yes no pos neg yes no pos neg yes no

fixation (500ms) Prime (until response)

blank (250ms)

complete, so the true answer was “no”. E.g. “Did
you fold an origami animal?”

(3) Routine-yes questions were about everyday life
situations that participants were very likely to
have experienced that day, so the true answer
was “yes”. E.g. “Did you enter a university
building?”

(4) Routine-no questions asked about events that
participants had very unlikely experienced that
day, so the true answer was “no”. E.g. “Did you
fly an airplane?”

We included questions about the mission as well as
participants’ everyday lives as a fallback option in case
the mission manipulation (with each mission task only
performed once) did not implement a sufficiently
strong cognitive representation. However, we did
not have any specific hypotheses on how mission
and routine questions should differ. These 60 ques-
tions served as the Prime task, and they were dis-
played in blue or orange font color against a grey
background. Questions were followed by a Probe
task, in which participants had to categorise the
valence of 60 words (30 positive and 30 negative
words; see Appendix A.3) as positive or negative.
They were displayed in white font against a grey back-
ground (see Figure 1).

G

engage in activity

Question: too slow!
—_— —_— -
Word: Error!

lie lie
yes no pos neg yes no pos neg

Probe (until response) feedback (2000ms)

-

pos neg

Figure 1. Procedure of the experiment. In part ©, participants completed a mission consisting of several tasks (see Appendix A.1). In part @,
participants worked on a affective priming setup. After a fixation cross, participants responded to the yes/no question via a left-hand keypress.
Font color indicated honesty vs. dishonesty (see Appendix A.2). Subsequently, participants categorised the valence of the Probe word via right-
hand keypress (see Appendix A.3). They received feedback after each trial in red font. Reminders for the color mapping in the Prime task and for
key mappings in both tasks were displayed at the bottom of the screen at all times.



Procedure

The first part of the experiment started by leaving the
participants alone in a room with the mission instruc-
tions and a box of stimulus material. The mission con-
tained 15 activities that had to be completed. After
completion, the investigator checked whether the
participant had completed the mission correctly. If
so, the second part of the experiment followed, else,
participants would be asked to fully complete the
mission before continuing to the second part.

For the second part of the experiment, participants
responded to simple yes/no questions related to
experiences they had had this day (Prime task). Fol-
lowing a white fixation cross that lasted for 500 ms,
a question was presented for as long as it took the
participant to respond. Font color (blue vs. orange;
randomised for each participant) indicated whether
participants would have to answer honestly or dis-
honestly. The response to the question was given
via pressing the “A” or “S” key of the keyboard with
the left hand. Those keys were further marked on
the keyboard and stood for “yes” and “no” (mapping
randomised for each participant).

After a blank screen of 250 ms, the Probe was pre-
sented, in which participants had to categorize a
target word as positive or negative as fast as possible.
The Probe was displayed in white font for as long as it
took the participant to respond. The valence judge-
ment was given via pressing the “N” or “M” key
(mapping randomised for each participant) on the
keyboard with the right hand. Those keys were also
marked on the keyboard.

Feedback was provided in case of response times
>3000 ms in the Prime (“Frage: zu langsam!”,
German for “Question: too slow!”), and >1500 ms in
the Probe (“Wort: zu langsam!”, “Word: too slow!”) or
in case of incorrect responses in Prime (“Frage:
Fehler”, “Question: error!”) or Probe (“Wort: Fehler!”,
“Word: error!”). All feedback was displayed in red font.

At all times, a written reminder about the color
mapping in the Prime and the key mappings in both
tasks was displayed at the bottom of the screen (see
Figure 1). At the end of each block, participants
received feedback regarding their mean response
time and mean accuracy in both Prime and Probe.

There was a total of 3 blocks, with each block consist-
ing of 120 trials. In the Prime, each question (four ques-
tion types with 15 questions each, see Appendix A.2) was
presented twice per block in random order, once requir-
ing and honest response, and once requiring a dishonest
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response. In the Probe, a set of 60 affective words (30
positive, 30 negative, see Appendix A.3) were presented
twice per block in random order. After each block, par-
ticipants were able to take self-paced breaks.

Hypotheses

For the Prime task, we expected longer response
times and higher error rates for dishonest compared
to honest responses.

For the Probe task, we expected a congruency effect
between Prime Intention (responding honestly vs. dis-
honestly) and Probe valence (positive vs. negative), i.e.
faster responses to positive words after honest
responses (relative to after dishonest responses), and
faster responses to negative words after dishonest
responses (relative to after honest responses), which
is reflected by the interaction between both factors.

Finally, we expected this congruency effect to be
modulated by emotional habituation, therefore it
should become less strong with repeated exposure
to the affective stimuli. We therefore expect a decreas-
ing interaction effect with increasing block number.

Results
Data reduction and analyses

Trials in which participants responded either incor-
rectly to the Prime task (8.9%), the Probe task (3.8%)
or both (1.2%) were omitted from RT analysis. Outliers
were removed if any measure deviated more than 2.5
SDs from their respective cell mean (3.6%). Overall.
17.5% of the trials were removed. All raw data and
analysis scripts can be found online (osf.io/ueqcx).

Prime response times and error rates were analysed
in a 2x2x3 Analysis of Variance (ANOVA) with the
within-subject factors Intention (honesty vs. dishon-
esty), Question type (mission question vs. routine ques-
tion) and Block (1-3). Probe response times (RTs) and
error rates (percent error, PEs) were analysed in a 2 x
2x3x2 ANOVA with the additional factor Probe
valence (positive vs. negative). Significant interactions
in the Probe were described via the size of the con-
gruency effect as DV. Positive values for this congruency
effect speak in favour of our hypothesis.

Prime

Figure 2 shows Prime RTs and error rates as a function
of Block and Intention.
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Figure 2. Prime results. Response times (lines) and error rates (bars)
plotted as a function of Block (abscissa) and Intention (orange vs.
blue). Error bars represent standard errors of paired differences, com-
puted separately for each Block (Pfister & Janczyk, 2013).

In RTs, participants responded faster in honesty
trials (1718ms) than in dishonesty trials (1884 ms),
F(1,38) = 65.92, p < .001, nf,: .63. Overall, participants
became faster in later blocks (block 1: 2187 ms,
block 2: 1677 ms, block 3: 1538 ms), F(2,76) =101.12,
p <.001, 77,2,:-73- Routine questions were answered

900
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o
o

Probe RT [ms] + SEpp

~
(=}
o

after honesty after dishonesty

Block 1

after honesty

Block 2

faster (1732 ms) than mission questions (1870 ms),
F(1,38)=70.15, p<.001, n2=.65. No further effects
were significant, Fs < 3.50, ps > .069.

In error rates, participants produced less errors in
honesty trials (7.7%) than in dishonesty trials
(12.5%), F(1,38) = 38.96, p < .001, 77,2, =.51. Overall, par-
ticipants produced less errors in later blocks (block 1:
14.0%, block 2: 9.0%, block 3: 7.2%), F(2,76) =41.34, p
<.001, nf,:.SZ. There was an interaction between
both factors, F(2,76) =7.66, p=.001, n; =.17, indicat-
ing larger differences in earlier blocks (block 1: 7.6%,
block 2: 4.1%, block 3: 2.7%). No further effects were
significant, Fs < 3.15, ps > .084.

Probe

The RT analysis produced a significant four-way inter-
action between all factors, F(2,76)=3.94, p=.024,
Tlf,: .09. To be both comprehensive and concise, we
will report the Probe results separately for mission
questions and routine questions. The results of the
overall analysis can be found in Appendix A.4.

Probe, mission questions

Figure 3 shows Probe RTs and error rates after mission
questions as a function of Intention and Valence, sep-
arate for each block.

==negative
=== DOSitive

Probe PE [%] + SEpp

i

| o bl | eme e o

after dishonesty after honesty after dishonesty

Block 3

Figure 3. Probe results, mission questions. Response times (lines) and error rates (bars) plotted as a function of Block and Intention (abscissa)
and Valence (green vs. red). Error bars represent standard errors of paired differences, computed separately for each combination of Block and

Intention (Pfister & Janczyk, 2013).



In RTs, participants became faster in later blocks
(block 1: 870 ms, block 2: 758 ms, block 3: 715 ms),
F(2,76) = 101.38, p < .001, nf, =.73. There was an inter-
action between Intention and Valence, F(1,38) =5.88,
p =.020, 77,2; =.13, with a congruency effect of 34 ms
(SE=13 ms). Further, a significant three-way inter-
action between Block, Intention and Valence, F(2,76)
=5.50, p=.006, ”flf;:-13: indicated decreasing con-
gruency effects with increasing blocks (block 1:
83 ms (SE=28ms), t(38)=2.98, p=.005 d=0.48;
block 2: 25 ms (SE=17 ms), t(38)=1.46, p=.151,d=
0.23; block 3: - 6 ms (SE=17ms), t(38)=-0.37, p
=.716, d=-0.06). No other effects were significant,
Fs<2.42, ps>.128.

In error rates, participants produced less errors
after honesty trials (4.1%) than after dishonesty trials
(6.4%), F(1,38)=16.53, p<.001, n;=.30. No other
factors were significant, Fs < 2.84, ps > .065.

Probe, routine questions

Figure 4 shows Probe RTs and error rates after routine
questions as a function of Intention and Valence, sep-
arate for each block.

In RTs, participants became faster in later blocks
(block 1: 862 ms, block 2: 746 ms, block 3: 700 ms),
F(2,76)=129.73, p<.001, n}=.77. In contrast to the
mission questions, there was neither an interaction
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after honesty

Block 2
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between Intention and Valence, F(1,38) =0.71, p = .404,
nf,:.oz, nor a three-way interaction between Block,
Intention and Valence, F(2,76) = 1.92, p=.153, 77,2, =.05.
No other effects were significant, Fs < 1.90, ps >.177.

Error rates differed between blocks (block 1: 6.1%,
block 2: 3.7%, block 3: 4.4%), F(2,76) =4.39, p=.016,
n§=.10. No other factors were significant, Fs <2.63,
ps > .079.

Discussion

In the current experiment, we tested for affective
evaluation of self-produced honest or dishonest
responses and their development over time. To do
so, we had participants complete a mission, consisting
of several activities. Afterwards, a computerised
affective priming procedure required them to alter-
nate between answering questions and categorising
affective words.

Dishonesty demands

As expected, participants were slower and more error
prone when responding dishonestly compared to
honestly. This suggests that it is cognitively more
demanding to lie than to tell the truth (Spence et
al, 2001; Suchotzki et al, 2017; Vrij et al, 2006,
2008; Walczyk et al, 2014). Further, we found

==negative
===pOSitive

Probe PE [%)] + SEpp
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Figure 4. Probe results, routine questions. Response times (lines) and error rates (bars) plotted as a function of Block and Intention (abscissa)
and Valence (green vs. red). Error bars represent standard errors of paired differences, computed separately for each combination of Block and

Intention (Pfister & Janczyk, 2013).
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delayed responses after dishonesty compared to after
honesty, mirroring potential monitoring that comes
with telling lies (Vrij et al., 2010; Foerster et al., 2023).
Overall, routine questions were answered faster
than mission questions, and responses after routine
guestions were also faster than after mission questions
(see Appendix A.4). This might suggest that the
answers to routine questions were more easily accessi-
ble, but since this manipulation only served as a fall-
back option, and since we did not have any specific
hypotheses including this factor, we will refrain from
overinterpreting any results including this factor.

Affective associations

Our main focus was on examining how telling the
truth vs. lying modulated the subsequent affective
categorisation task. Based on the affective priming
logic (Fazio, 2001), we expected that performance in
the categorisation task should reflect the automatic
evaluation of participants’ own behaviour. For the
mission questions (and in the overall analysis, see
Appendix A.4), the interaction between Prime inten-
tion and Probe valence was significant, indicating a
larger difference between responses to positive and
negative Probe words after honest responses com-
pared to after dishonest responses. It seems as if we
experience truth-telling as relatively positive, and
lying as relatively negative.

We did not find this modulation after routine ques-
tions. Since we did not have any specific hypotheses
on how mission and routine questions should differ,
we can only speculate on why this is so. It might be
that the routine questions that we used relied on
default answers (to ensure that all participants
would answer them identically, i.e. “did you win the
lottery?”). This is corroborated by the overall faster
response times for routine questions compared to
mission questions. Potentially, recalling default
answers and occasionally inverting them felt less like
honesty and dishonesty to our participants than
answering questions about concrete events that
they had or had not experienced just moments
earlier. This question needs further research.

Overall, it is surprising that affective components of
(dis)honesty show up in a laboratory setting at all. As
Zuckerman et al. (1981) already argued, it is rather unli-
kely that a laboratory setup produces any affective
signals, especially in our case in which (a) participants
were instructed to lie, so there was no internal motiv-
ation to deceive, and (b) dishonesty was not punished,

but actually rewarded (via the absence of negative
feedback). This suggests that the affective processes
that we are measuring here are mainly driven by the
basal cognitive underpinnings of lie-generation and
-production (based on the criteria of Vrij et al., 2010),
and that we are probably not dealing with complex
negative emotions here, but more with short-lived,
transient affective signals.

Yet, we cannot currently pinpoint the precise
origins of the affective signal. Is it triggered when
the dishonest response is planned, when is it pro-
duced, or when its consequences have to be moni-
tored? Is this affective evaluation different from
evaluations after heightened cognitive control
demands (Aarts et al, 2012; Dreisbach & Fischer,
2012; Reis & Wirth, 2025; Wirth et al., 2018). What
we can conclude is that in our case, cognitive pro-
cesses are the prime candidates. However, that does
not mean that the affective signal is neutral towards
social or situational aspects of real-world dishonesty
scenarios. We assume that such factors would only
strengthen the affective signal. Future research with
a focus on both, temporal resolution and the spatial
origin of the signal, especially in more ecologically
valid scenarios, may answer these questions.

Recurrent repetitions

Further, the effect was modulated by emotional
habituation: We found a strong interaction in the first
trials of the experiment, and this interaction weakened
with repeated stimulus confrontation. This is in line
with both our expectation and the available literature
(e.g. Codispoti et al., 2016), which suggests a desensiti-
sation with repeated stimulus exposure. While we
made sure to keep stimulus repetition of the affective
words as low as possible (via a large stimulus set, see
Appendix A.3, each individual word was only pre-
sented twice per block), the crucial interaction system-
atically became weaker over the course of the
experiment and completely vanished by the end of it.
Each affective stimulus is thought to become less
“intense” the more often you see it. However, we
might even suspect that participant learn to circum-
vent the word classification task. Instead of categoris-
ing a words valence (i.e. “corpse” is negative — press
the key for negative — press the right key) participants
might build up stimulus-response associations, so they
do not have to process the affective content of the
word (i.e. “corpse” — press the right key). This would
imply stimulus-specific adaptation.



Slippery slopes

Up to now, we have discussed emotional habituation
as the habituation (or strategic circumvention) to the
individual affective stimuli themselves. However, there
is evidence that people not only adapt to the affective
stimuli, but also to the inherent affect of dishonesty
(Garrett et al,, 2016). That could mean that the systema-
tic decrease of the affective signal over time in our
experiment would not reflect changes in how partici-
pants process the Probe task, but changes in how
they perceive the Prime task. If the affective com-
ponent of lying is weakened/removed, that should
lead to more lies and result in a slippery slope: digres-
sions should start small and escalate over time.

In fact, when people lie often, lying becomes easier
for them (Foerster, Wirth, Herbort et al, 2017;
Verschuere et al., 2011). Recent evidence suggests
that this is not based on increased practice, but on
transient, short-lived adaptation processes (Foerster
et al,, 2018). These may also include an adaptation
of the transient affective signals triggered by dishon-
esty. Further, it has been shown that blocking nega-
tive signals pharmacologically rapidly increases the
frequency of dishonest behaviour relative to a
placebo (Schachter & Latane, 1964). Overall, there
seems to be ample evidence that suggests that
affect is not only the consequence of dishonesty,
but also a predictor for it.

Emotional economics

Why are there associated affective processes in dis-
honesty to begin with, even in the cold cognitive con-
trolled setup that we conducted here? We propose
that this affective signal is not just a mere byproduct
of the action itself, but serves as feedback, reinforce-
ment, and motivation for future actions.

We can only speculate on the ontogenesis of the
affective signal. It may reflect early learning experi-
ences, as we are usually rewarded for being honest
and sincere, and reward usually increases the likeli-
hood of said behaviour (behaviour shapes mental rep-
resentations; Skinner, 1938). It may even be an
evolutionary mechanism that drives us to behave
honestly, as individuals who are judged as honest
and trustworthy are also valued as better social part-
ners (mental representations shape behaviour;
Everett et al.,, 2016). While this is a classic chicken-
and-egg problem, what we can conclude from this
is that the relatively more positive signal after
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honest responses is probably correlated to honesty
being the response default (Walczyk et al., 2014).

Why do we lie then? As described in the Intro-
duction, there is a wide spectrum of motivations
to behave dishonestly. However, we can now sum-
marise this in a technical description: We should
lie when the expected outcome of the lie (usually
positive) outweighs the inherent negativity of the
lie (negative affect, cognitive effort). Action-control,
in this view, would be an endeavor of emotional
economics, trading off internal and external
sources of positive and negative signals to arrive
at a net positive. Usually, that means being
honest, but we might be nudged to lie if the exter-
nal incentives are large enough. We are hedonists
after all (Garson, 2016).

Thereby, the affective signal not only provides
direct feedback and reinforcement for a concrete dis-
honest action, but also, in a more abstract represen-
tation, serves as a driving force/motivation for future
behaviour: Expecting a positive signal after an
honest response should lead us to overall more
honest behaviour, and expecting a lie to trigger a
negative signal should prevent us from engaging in
it (Holroyd & Coles, 2002).

Conclusion

All this is in line with our argument that (a) dishonesty
triggers transient affective processes, and (b) the
expectation of these processes may shape future per-
formance, thereby making them a key determinant for
dishonesty behaviour. Research on the cognitive
underpinnings of dishonesty should therefore con-
sider not only the purely cognitive processes that
are associated with lying, but also affective conse-
quences of dishonesty. As we show here, affective
signals are not just a mere byproduct of dishonesty,
but they play a functional role in action control via
reinforcement learning processes and distinct tem-
poral dynamics.
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Appendix

A.1. English translation of the mission instruction

Dear participant,

please carry out all the following tasks one after the other. All the utensils you need to complete the tasks are in the box.

Open the box.

Draw a circle on a piece of paper.

Draw a triangle on a piece of paper.

Write the name of a continent on a piece of paper.
Write the ABC on a piece of paper.

Cut out the snowman with scissors.

O N AW =

Tear a sheet of paper.

Fold a sheet of paper

10. Sharpen a blunt pencil.

11. Color in the flower. (It doesn’t have to be perfect:)
12. Cross out the note on the post-it.

13. Bend the paper clip so that it is straight.

14. Blow up a balloon a little.

0

Calculate 2 + 2 and write the result on a piece of paper.

Thank you for completing all the tasks. You will soon be asked about these AND OTHER activities in a computerized interview.
You will be asked to answer honestly in some cases and lie in others. More detailed instructions will follow on the computer.

15. Finally, knock on the door to show the experimenter that you have completed all the tasks.

A.2. Mission and routine questions with German translations

Mission-yes questions

Routine-yes questions

Did you tear up a piece of paper?
Hast du ein Blatt Papier zerrissen?
Did you open the box?
Hast du die Box gedffnet?
Did you color a flower?
Hast du eine Blume ausgemalt?
Did you draw a circle?
Hast du einen Kreis gemalt?
Did you write down the name of a continent?
Hast du den Namen eines Kontinents niedergeschrieben?
Did you calculate a math problem?
Hast du eine Matheaufgabe gerechnet?
Did you cut out a snowman?
Hast du einen Schneemann ausgeschnitten?
Did you draw a triangle?
Hast du ein Dreieck gezeichnet?
Did you cross out a note on a post-it?
Hast du eine Notiz auf einem Post-It durchgestrichen?
Did you fold a piece of paper?
Hast du ein Papier gefaltet?
Did you write down the ABCs?
Hast du das ABC niedergeschrieben?
Did you sharpen a blunt pencil?
Hast du einen stumpfen Bleistift gespitzt?
Have you bent a paper clip?
Hast du eine Biiroklammer aufgebogen?
Did you blow up a balloon?
Hast du einen Luftballon aufgepustet?

Did you cross the road?
Hast du die StraBe iiberquert?
Did you put on shoes?
Hast du Schuhe angezogen?
Did you enter a university building?
Hast du ein Universitdtsgebdude betreten?
Did you go through a door?
Hast du eine Tiir durchquert?
Did you unlock your smartphone?
Hast du dein Smartphone entsperrt?
Did you put on a jacket?
Hast du eine Jacke angezogen?
Did you sleep?
Hast du geschlafen?
Did you go to the bathroom?
Hast du die Toilette aufgesucht?
Did you brush your teeth?
Hast du Zihne geputzt?
Did you use the stairs?
Hast du eine Treppe genutzt?
Did you have a conversation?
Hast du dich unterhalten?
Did you change your clothes?
Hast du dich umgezogen?
Did you turn on a light switch?
Hast du einen Lichtschalter betdtigt?
Did you see another person?
Hast du eine andere Person gesehen?

Did you knock on the door when you were finished with the list?
Hast du an der Tiir geklopft als du mit der Liste fertig warst?

Did you see a moving car?
Hast du ein fahrendes Auto gesehen?

(Continued)
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Mission-no questions

Routine-no questions

Did you open a box of pencils?
Hast du eine Schachtel mit Stiften gedffnet?
Did you draw a square?
Hast du ein Quadrat gezeichnet?
Did you cut out a Christmas tree?
Hast du einen Weihnachtsbaum ausgeschnitten?
Did you write down the months of the year?
Hast du die Monate des Jahres niedergeschrieben?
Did you solve a simple puzzle?
Hast du ein einfaches Puzzle geldst?
Did you peel an apple?
Hast du einen Apfel geschiilt?
Did you fold an origami animal?
Hast du ein Origami-Tier gefaltet?
Did you write down the capital of Italy?
Hast du die Hauptstadt Italiens niedergeschrieben?
Did you write a shopping list?
Hast du eine Einkaufsliste geschrieben?
Did you color out a mandala?
Hast du ein Mandala ausgemalt?
Did you solve a chemical equation?
Hast du eine chemische Gleichung gelost?
Did you write down the names of rivers on a world map?

Hast du Flussnamen auf einer Weltkarte niedergeschrieben?

Did you write a poem?

Hast du ein Gedicht verfasst?
Did you roll up a piece of paper?

Hast du ein Papier aufgerolit?
Did you switch on a PC?

Hast du einen PC angeschaltet?

Did you ride a horse today?
Hast du heute ein Pferd geritten?
Did you prepare a tajine?
Hast du eine Tajine zubereitet?
Did you win the lottery?
Hast du im Lotto gewonnen?
Did you visit a museum?
Hast du ein Museum besucht?
Did you use a telescope?
Hast du ein Teleskop benutzt?
Did you fly an airplane?
Hast du ein Flugzeug gesteuert?
Did you lock yourself out of your own home?
Hast du dich aus deiner eigenen Wohnung ausgesperrt?
Did you connect a hard disk to a PC?
Hast du eine Festplatte an einen PC angeschlossen?
Did you sew a button onto a jacket?
Hast du einen Knopf an eine Jacke gendht?
Did you do a somersault?
Hast du einen Salto gemacht?
Did you bathe in the Main?
Hast du im Main gebadet?
Did you see an elephant?
Hast du einen Elefanten gesehen?
Did you break a window?
Hast du ein Fenster zerstort?
Did you see a tornado?
Hast du einen Tornado gesehen?
Did you climb a mountain?
Hast du einen Berg bestiegen?

A.3. List of probe words with German translations

Positive Negative
Gift Geschenk Terror Terror
Peace Frieden Murder Mord
Sun Sonne Incest Inzest
Happiness Gliick Hostage Geisel
Advantage Vorteil Torture Folter
Love Liebe Corpse Leiche
Success Erfolg Lie Lige
Laughter Lachen Treason Verrat
Health Gesundheit Accident Unfall
Freedom Freiheit Jail Geféngnis
Friendship Freundschaft Punishment Strafe
Harmony Harmonie Violence Gewalt
Support Unterstiitzung Hate Hass
Optimism Optimismus Sorrow Sorge
Trust Vertrauen Pain Schmerz
Appreciation Anerkennung Desperation Verzweiflung
Energy Energie Disaster Ungliick
Joy Freude Fear Angst
Empathy Empathie Sickness Krankheit
Holiday Urlaub Enemy Feind
Miracle Wunder Hunger Hunger
Hope Hoffnung Defeat Niederlage
Inspiration Inspiration Failure Versagen
Creativity Kreativitat Regret Bedauern
Prosperity Wobhlstand Mourning Trauer

(Continued)
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Continued.
Positive Negative
Cheer Jubel Loss Verlust
Euphoria Euphorie Frustration Frustration
Fulfillment Erflillung Embarrassment Peinlichkeit
Contentment Zufriedenheit Pessimism Pessimismus
Confidence Zuversicht Isolation Isolation

A.4. Results of the overall ANOVA in probe RTs and probe PEs
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Figure A4. Probe results. Response times (lines) and error rates (bars) plotted as a function of Block and Intention (abscissa) and Valence (green
vs. red). Error bars represent standard errors of paired differences, computed separately for each combination of Block and Intention (Pfister &
Janczyk, 2013).

In RTs, participants became faster in later blocks (block 1: 866 ms, block 2: 752 ms, block 3: 707 ms), F(2,76) = 135.02, p <.001,
nf,:.78. Responses after routine questions were faster (769 ms) than after mission questions (781 ms), F(1,38) =9.04, p =.005,
71,2,= .19. There was an interaction between Intention and Valence, £(1,38)=5.97, p=.019, nf,:.14, with a congruency effect of
22 ms (SE=8ms). Further, there was a three-way interaction between Block, Intention and Valence, F(2,76)=3.50, p=.035,
1;,2, =.08, which indicated decreasing congruency effects with increasing blocks (block 1: 39 ms (SE =18 ms), t(38) =2.44, p=.019,
d=0.39; block 2: 32 ms (SE=12 ms), t(38) =2.70, p=.010, d=0.43; block 3: - 7 ms (SE=12 ms), t(38) =—0.50, p=.619, d = —0.08).
Finally, there was a four-way interaction between all factors, F(2,76) =3.94, p=.024, 77,2,=.09, which is scrutinised in the main
text. No further effects were significant, Fs < 3.05, ps >.089.

In error rates, participants produced less errors after honesty trials (4.3%) than after dishonesty trials (5.7%), F(1,38) =10.82, p
=.002, 77;27 =.22. Overall, participants produced less errors in later blocks (block 1: 6.1%, block 2: 4.4%, block 3: 4.4%), F(2,76) =
4.66, p=.012, ”flf, =.11. An interaction between Intention and Question type, F(1,38) =5.91, p=.020, 71,2, =.13, indicated significant
intention effects after mission questions, t(38) =4.07, p <.001, d=0.62, A =2.3%, but not after routine questions, t<1, A=0.4%.
No other factors were significant, Fs < 2.67, ps >.111.
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