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Humans care about morality. Yet, they often engage in actions
that contradict their moral self. Unethical amnesia is observed
when people do not remember or remember less vividly these
actions. This paper explores two reasons why individuals may
experience unethical amnesia. Forgetting past unethical behavior may be motivated by purely hedonic or affective reasons, such
as the willingness to maintain one’s moral self-image, but also by
instrumental or strategic motives, in anticipation of future misbehavior. In a large-scale incentivized online experiment (n = 1,322)
using a variant of a mind game, we find that hedonic considerations are not sufficient to motivate the forgetting of past cheating
behavior. This is confirmed in a follow-up experiment (n = 1,005)
in which recalls are elicited the same day instead of 3 wk apart.
However, when unethical amnesia can serve as a justification for
a future action, such as deciding on whether to keep undeserved
money, motivated forgetting is more likely. Thereby, we show
that motivated forgetting occurs as a self-excuse to justify future
immoral decisions.
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xamples of apparent amnesia abound in congressional testimonies or legal depositions. Claims of amnesia occur for
murders (1), sexual harassment (2), domestic violence (3), and
fraud (4). Often, amnesia serves as an attempt to avoid responsibility for past misdeeds, impede the investigation, or dodge
embarrassing questions. However, memory impairments do not
only concern criminals. They also affect ordinary people in their
everyday lives. Although most people care about being seen as
moral and perceive an intrinsic cost from cheating (5–9), they
sometimes engage in actions that contradict their desire for a
moral self-image. Each time people think about their past misdeeds, the moral costs of unethical behavior may reactivate
and generate discomfort and distress, except if such memories
can be obfuscated and distorted. If people are able to forget
the details of their past transgressions, they can think of themselves as honest persons (10–12). The terms “unethical amnesia”
(11), “motivated forgetting” (10) or, more broadly, “motivated
memory” (13) have been coined to characterize the fact that
individuals actively forget and shape the memory of their past
unethical actions or unwanted experiences, so that their recalls
become fuzzier as time passes. Motivated memory thus complements the wide range of strategies that people can adopt
to preserve a positive self-image, such as avoiding information
about the negative consequences of their behavior on others (14,
15), exploiting norm uncertainty (16), shifting the blame onto
someone else (17, 18), balancing moral behavior over time (19–
21), or using narratives to downplay the externalities of their
actions or their pivotality (22).
However, we still know little about the reasons that motivate unethical amnesia. A first category of motives relates to
purely hedonic moral cleansing, such as the regulation of affect,
the justification of inappropriate behavior, and the preservation
of image (10). Individuals who engaged in unethical behavior do not have to update their moral self-view if they are
able to forget their past transgressions and therefore restore
www.pnas.org/cgi/doi/10.1073/pnas.2011291117

consistency between their memories and their moral self. A second possible motive is forward-looking, as unethical amnesia
can serve as an instrument to justify future unethical actions.
Indeed, memory manipulation can be used not only as postviolation justifications but also as “previolation justifications [that]
lessen the anticipated threat to the moral self” (ref. 23, p. 1).
For example, if individuals remember the eco-friendly actions
they sometimes undertake but systematically forget the environmentally irresponsible ones, they will not only have a clean
conscience from thinking of themselves as eco-friendly persons
(and derive a positive utility from it) but they can also use
these positive memories strategically to justify future irresponsible acts. These two mechanisms, hedonic and instrumental, are
not mutually exclusive. While the first one is present-oriented
and can develop in the absence of any future action, the second one is triggered by the anticipation of future decisions. This
study investigates these two possible motives behind unethical
amnesia.
Despite a vast literature on unethical behavior (for surveys see
refs. 6 and 24–26) and a recent empirical psychological literature on unethical amnesia (10–12), memory manipulation as a
self-management mechanism in which people can engage when
facing a future opportunity to misbehave has remained almost
unexplored. While theoretical economic models recognize both
the affective and strategic values of motivated memory (27),
empirical tests have focused only on the first one (11, 12, 28–
32). In a setting where individuals are monetarily incentivized to
recall their past actions accurately, we explore whether people
manipulate their memory both to sustain their desire for moral
Significance
Using large-scale incentivized online experiments, we tested
two possible origins of individuals’ forgetting about their past
cheating behavior in a mind game. We found that purely
hedonic considerations, such as the maintenance of a positive
self-image, are not sufficient to motivate unethical amnesia, but the addition of an instrumental value to forgetting
triggers such amnesia. Individuals forget their past lies more
when amnesia can serve as an excuse not to engage in future
morally responsible behavior. These findings shed light on the
interplay between dishonesty and memory and suggest further investigations of the cost function of unethical amnesia.
A policy implication is that improving ethics requires making
unethical amnesia more difficult for individuals.
Author contributions: F.G., C.S., and M.C.V. designed research, performed research,
analyzed data, and wrote the paper.y
The authors declare no competing interest.y
This article is a PNAS Direct Submission.y
This open access article is distributed under Creative Commons Attribution-NonCommercialNoDerivatives License 4.0 (CC BY-NC-ND).y
1

F.G., C.S., and M.C.V. contributed equally to this work.y

2

To whom correspondence may be addressed. Email: villeval@gate.cnrs.fr.y

This article contains supporting information online at https://www.pnas.org/lookup/suppl/
doi:10.1073/pnas.2011291117/-/DCSupplemental.y
First published September 28, 2020.

PNAS | October 13, 2020 | vol. 117 | no. 41 | 25423–25428

ECONOMIC SCIENCES

Edited by Susan T. Fiske, Princeton University, Princeton, NJ, and approved August 30, 2020 (received for review June 3, 2020)

Downloaded by guest on December 18, 2020

self-image, and/or as an excuse not to engage in subsequent
morally responsible behavior (giving back some undeserved
money). Our study presents an experimental test of the impact of
anticipated decisions on memory manipulation. It complements
previous work (11, 12, 33) that, in contrast to us, investigated
memory biases as a consequence of past unethical behavior,
relied on attitudinal measures of memory rather than on behavior, and did not incentivize participants for providing truthful
recalls.
Testing Hedonic and Instrumental Motives behind
Unethical Amnesia
To study 1) whether people tend to forget their past dishonest
decisions and 2) whether this results more from the maintenance
of moral self-image or from using memory as an instrument
to justify future decisions, we ran a large-scale two-part online
experiment (n = 1,322) (see details in SI Appendix, section A1
and Table S1).
In the first part of the experiment, we designed a variant of a
mind game (8, 34–37) inspired by cheating games (5, 38). Participants played 20 rounds of a “wheel game” where they could
misreport the outcome of a random draw to increase their payoff at no risk of detection. The program displayed a wheel with
six empty squares, and participants were asked to choose one
square in their head. Then, the program randomly displayed a
number between 1 and 6 in each square of the wheel. Each number appeared only once. Participants were asked to report the
number displayed in the square they had previously chosen. Participants’ earnings for this part were determined by the number
they reported in one randomly selected round. The higher the
reported number, the higher the earnings.
In the second part of the experiment, conducted 3 wk later,
participants were first informed that, depending on a random
draw, they might be given the possibility to reduce their payoff. If given this possibility, they would have to decide at the
end of the experiment whether or not to reduce their payoff by a fixed amount, and they were encouraged to do so if
they had misreported several numbers to their advantage in
the wheel game. All participants were told about the two conditions, so that the salience of the moral dimension was kept
constant across conditions. Then, participants were informed
about their own condition, and they learned that in this part they
would be asked to recall the distribution of the 20 numbers they
reported in the first part of the experiment. Precisely, they had
to recall how many times they reported the numbers 1, 2, 3, 4, 5,
and 6.
We varied between subjects whether only hedonic or both
hedonic and instrumental reasons could motivate memory. The
Hedonic treatment corresponds to the condition in which participants (n = 488) learned before performing the memory task
that they were not given the option to reduce their payoff at the
end of the experiment. Thus, biased memory errors, if any, result
from purely affective reasons. The Instrumental treatment corresponds to the condition in which participants (n = 508) learned
before performing the memory task that they were given the possibility to reduce their payoff at the end, and encouraged to do
so if they overreported their outcomes. Biased memory errors in
this treatment may be motivated not only by the maintenance of
moral image but also by strategic reasons, that is, not giving back
part of the undeserved money by persuading oneself that one is
not concerned.
Since accurate recalls were incentivized, any memory errors
from honest participants can be attributed to random rather
than motivated forgetting, and there should be as many errors
below as above the actual numbers. However, it might be easier to recall a uniform or close-to-uniform distribution rather
than a biased distribution. Thus, dishonest individuals could display more memory errors not because of motivated memory
25424 | www.pnas.org/cgi/doi/10.1073/pnas.2011291117

but because they had to recall a different distribution relative to honest individuals. We thus ran two control treatments:
Hedonic-Control (n = 163) and Instrumental-Control (n = 163).
The only difference with the previous treatments is that participants could not cheat in the first part. They had to choose one
empty square in each wheel by clicking on it instead of choosing it in their head before the numbers were displayed on the
wheel, and they could not report a different number than the
one displayed in the chosen square. To allow comparisons,
the numbers displayed on the chosen squares (not wheels)
reflected the aggregate distribution of the numbers reported in
the respective Hedonic and Instrumental treatments. In these
control treatments, participants had no reason to manipulate
their memory. The comparison of the main treatments with
the control treatments allows us to separate motivated from
nonmotivated forgetting.
Measuring Dishonesty. To identify the individuals who misre-

ported numbers to their advantage in the wheel task of part
1 in the two main treatments, each individual’s distribution
of reported numbers is compared with a uniform distribution
(i.e., the expected distribution of a participant who truthfully
reported all numbers). A participant is classified as dishonest
if the average report is greater than 3.5 (i.e., the mean of a
uniform distribution) and the reported distribution differs significantly from the uniform at the 10% level (χ2 test). Otherwise,
the participant is classified as honest. We chose a 10% threshold to classify participants as honest or dishonest instead of
5% because a stricter threshold would lead us to classify as
honest individual participants whose distribution of reported
numbers is farther from the uniform distribution. There is a
trade-off between the threshold used to define the two categories of participants and the size of the difference between the
two distributions. We favored the 10% threshold to generate
a larger difference between the two distributions and provide
a better test of the difference in recalls between a more uniform and a less uniform distribution. Also, setting a threshold
at 10% is equivalent to conducting a one-sided test, and this
is justified since we only consider left-skewed distributions (by
imposing that the average report is greater than 3.5) in the definition of a dishonest subject. Note that our results are robust
to classifications using different thresholds (see SI Appendix,
section A3).
The same method serves to separate participants in the control
treatments. They are classified as having to recall a nonuniform distribution if the average of the numbers displayed in
their selected squares is greater than 3.5 and their distribution differs significantly from the uniform distribution at the
10% level (χ2 test). Otherwise, they are classified as having to
recall an almost-uniform distribution (“almost” because they
did not see exactly the same frequency for each number in the
selected squares). Note that we also impose a condition on the
mean number to be able to compare the memory of participants classified as dishonest in the main treatments and that
of participants having to recall a nonuniform distribution in
the control treatments. Overall, 27.25% (26.77%) of the participants from the Hedonic (Instrumental) treatment are classified
as dishonest individuals, and 30.06% (30.06%) of the participants
from the Hedonic-Control (Instrumental-Control) treatment
had to recall a nonuniform distribution. Descriptive statistics
on participants’ cheating behavior are provided in SI Appendix,
section A4.
Some dishonest participants cheated to the full extent by
always reporting the highest number. We classify these participants as “full cheaters.” The remaining dishonest participants
are classified as “partial cheaters.” Out of 996 participants allocated to the Hedonic and Instrumental treatments, 55 cheated to
Galeotti et al.

Measuring Memory Errors. Participants’ memory errors are

defined as the difference between the average reported outcome in the first part of the experiment and the average recalled
outcome in the second part. While a negative memory error is
exclusively nonmotivated, a positive memory error may capture
both motivated and nonmotivated forgetting. A positive average
memory error thus captures motivated memory.
Results
Memory Errors When Actions Are Not Unethical. In the Control

treatments, memory errors result from cognitive limitations.
Manipulating the conditions that would trigger different motives
for unethical amnesia has naturally no impact on such errors.
This is attested by Fig. 1, which displays the average memory
error in the Hedonic-Control and Instrumental-Control treatments, both for participants who had to recall an almost-uniform
distribution (Fig. 1, Left) and those who had to recall a nonuniform distribution (Fig. 1, Right). It shows that the average
memory error of individuals who had to recall an almost-uniform
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Fig. 1. Average memory error in the control treatments. INSTRU is for
Instrumental and HEDO for Hedonic. In the controls, participants could not
cheat but faced numbers reflecting a nonuniform or an almost-uniform
aggregate distribution of the numbers reported in the respective Hedonic
and Instrumental treatments. Participants do not forget significantly more
in the Instrumental-Control than in the Hedonic-Control treatment. Having
to recall a nonuniform distribution (Right) leads to more memory errors
than having to recall an almost-uniform distribution (Left). Significance levels are computed from Model 1 (almost-uniform distributions), Model 4
(nonuniform distributions), and Model 7 (almost-uniform vs. nonuniform
distributions) of SI Appendix, Table S2 (see also SI Appendix, section A7).
Error bars indicate standard errors of the mean. See main text for statistics.
***P < 0.01, NS = not significant.

Galeotti et al.

distribution is 0.11 in the Instrumental-Control treatment and
0.08 in the Hedonic-Control treatment, which is statistically
indistinguishable (P = 0.764, Wald test). The average memory
error of individuals who had to recall a nonuniform distribution is 0.28 in the Instrumental-Control treatment and 0.29 in
the Hedonic-Control treatment, which is again not significantly
different (P = 0.904). There is no difference either between
the Hedonic-Control and Instrumental-Control treatments when
pooling all participants together (MeanME = 0.15 and 0.16 in the
Hedonic-Control and Instrumental-Control treatments, respectively; P = 0.854). Therefore, we pool the control treatments for
the remainder of the analysis and refer to them as “PooledControl.” Note that Fig. 1 also shows that it is more difficult
to recall a nonuniform distribution than an almost-uniform
one (P = 0.008) even for participants who had no chance to
misreport their outcomes.
Turning to the main treatments, there is no evidence of
motivated amnesia when participants reported honestly. Fig. 2,
Left shows no significant difference in average memory errors
between participants classified as honest in the Hedonic and
Instrumental treatments (MeanME = 0.02 and 0.04, respectively;
P = 0.593, Wald test). There is no difference either when the
participants classified as honest are compared to participants
who could not cheat but had to recall an almost-uniform distribution in the Pooled-Control treatment (MeanME = 0.09;
P = 0.105 and P = 0.245, respectively) (see SI Appendix, section
A5 and Table S4).
Instrumental Amnesia Is the Main Source of Motivated Memory.

Comparing the average memory error of participants who had
to recall a nonuniform distribution in the Hedonic treatment
and the Pooled-Control treatment indicates whether dishonest individuals exhibit motivated forgetting when it allows them
to maintain their moral image. Comparing the Instrumental
treatment and the Pooled-Control and the Hedonic treatments,
respectively, indicates whether unethical amnesia is more important when forgetting can be used as a self-justification to not give
undeserved money back.
Fig. 2, Right shows that dishonest participants exhibit higher
memory errors in the Instrumental treatment (MeanME = 0.54)
than in the Hedonic treatment (MeanME = 0.29; P = 0.006,
Wald test) and than individuals who had to recall a nonuniform distribution in the Pooled-Control treatment (MeanME =
0.29; P = 0.006). By contrast, Fig. 1, Right shows that there
was no difference in errors between Instrumental-Control and
Hedonic-Control for individuals who had to recall a nonuniform distribution but could not cheat. In the Hedonic treatment,
the average memory error of dishonest individuals is indistinguishable from the average error of the participants who had
to recall a nonuniform distribution in the Pooled-Control treatment (P = 0.963). These results are supported by the regression
analyses reported in SI Appendix, Table S3 (also see SI Appendix,
section A5), including various control variables. All models of
SI Appendix, Table S3 show that dishonest individuals in
the Instrumental treatment exhibit significantly higher memory errors than dishonest individuals in the Hedonic treatment,
whereas the latter do not exhibit higher memory errors than
individuals who had to recall a nonuniform distribution in the
Pooled-Control treatment. Thus, dishonest individuals exhibit
higher memory errors when an instrumental motive for forgetting is present, that is, when it serves as a self-justification to
keep undeserved money, while purely hedonic motives are not
sufficient in our study to generate unethical amnesia.
Full Cheaters Are Less in Need of Instrumental Amnesia. There is

evidence of instrumental forgetting for partial cheaters, but what
about full cheaters (those who reported a “6” twenty times in
the wheel task)? In the Instrumental treatment, the average
PNAS | October 13, 2020 | vol. 117 | no. 41 | 25425
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the full extent. We analyze separately the behavior of partial and
full cheaters for several reasons. First, in the control treatments,
none of the subjects had to recall twenty 6s. Hence, excluding
the full cheaters allows a clean comparison between the control and main treatments. Second, partial and full cheaters are
likely to differ in their very nature: Full cheaters may care less
about their image and may not feel the need to manipulate their
memory. Finally, the effort that partial and full cheaters have
to provide to recall their behavior may not be the same: it may
be easier to recall twenty 6s than different numbers. Below, we
first report the results excluding full cheaters and then briefly
comment on the differences between full and partial cheaters. A
more detailed analysis of the behavior of partial and full cheaters,
with additional robustness checks, is provided in SI Appendix,
sections A5 and A6.
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Fig. 2. Average memory error of the honest and dishonest participants in
the main treatments. INSTRU is for Instrumental, HEDO for Hedonic, and
CONTROL for the Pooled-Control treatment. The average memory error of
honest participants in the main treatments does not differ from the average
error of participants who had to recall an almost-uniform distribution in the
Pooled-Control treatment (Left). The average memory error of dishonest
participants in the Hedonic treatment does not differ from that of participants who had to recall a nonuniform distribution in the Pooled-Control
treatment (Right). However, the average error of dishonest participants in
the Instrumental treatment differs from the average error of those who
had to recall a nonuniform distribution in the Pooled-Control treatment.
Significance levels are computed from Model 1 in SI Appendix, Table S3 (for
dishonest subjects) and SI Appendix, Table S4 (for honest subjects) (see also
SI Appendix, section A5). Full cheaters are not included. Error bars indicate
standard errors of the mean. ***P < 0.01, NS = not significant.

memory error of full cheaters (n = 29, MeanME = 0.26) is significantly lower than that of partial cheaters (n = 88, MeanME =
0.54) (P < 0.001, Mann–Whitney U test). This does not result
from differences in cognitive memory abilities between these two
groups, as no difference in performance is observed between
partial and full cheaters in a word memory task based on
ref. 39 that we administered at the end of part 1. On average and on aggregate, partial cheaters recalled correctly 25.58
(25.86 in the Instrumental treatment) words out of 35 and full
cheaters 24.63 (24.24) (P = 0.426 and 0.510, Mann–Whitney U
tests). Also, the difference does not seem to be driven by the
fact that recalling is cognitively easier for full cheaters than
for partial cheaters. Indeed, in the Hedonic treatment, there
is no significant difference in the mean memory error between
full cheaters and partial cheaters (MeanME = 0.39 and 0.29,
respectively, P = 0.448). Moreover, for the whole population,
the correlation between the average memory error and the SD
of the numbers actually reported in the wheel task is significant
neither at the aggregate level (ρ = −0.015, P = 0.792, pairwise
Pearson’s correlation), nor at the treatment level (ρ = −0.020,
0.040, and 0.050; P = 0.858, 0.674, and 0.595 in the PooledControl, Hedonic, and Instrumental treatments, respectively).
The regression analysis reported in SI Appendix, Table S3 confirms that a lower SD in the distribution of the numbers reported
does not significantly decrease memory errors. Hence, the higher
memory errors exhibited by partial cheaters does not seem
to be explained by the higher variation in the numbers they
had to recall. A more likely explanation for the difference in
memory errors between full and partial cheaters in the Instrumental treatment is that these two types of individuals differ
in terms of intrinsic motivation. Full cheaters, who deliberately chose to maximize their payoff in the wheel task, might
care less about their image and, thus, may not need additional
arguments to not return part of the undeserved money. By con25426 | www.pnas.org/cgi/doi/10.1073/pnas.2011291117
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between the Hedonic and the Pooled-Control treatments indicates that affective motives alone are not sufficient to trigger
motivated memory. However, participants in the control treatments reported numbers that they did not get to choose. Thus,
memory errors in these treatments may also capture inattention,
which may have produced more volatile souvenirs than when
people were actively dishonest. This would be consistent with
Saucet and Villeval (30), who found more memory errors in dictator games when the amount to recall was randomly assigned by
the program than when it was chosen by the dictator. Therefore,
we conducted a follow-up experiment (n = 1,005) (see details in
SI Appendix, section A1 and Table S9). The Short-Term-Memory
treatments replicated the same treatments as in the original
experiment, except that the wheel game and the recall task were
performed in the same session. Thus, even if participants were
possibly still less attentive in the control than in the main treatments, they had a higher chance to recall their reported number
distribution. In this setting, the comparison between the new
Hedonic and control treatments (all indexed by ST for ShortTerm-Memory) provides additional insight on the existence of
an affective motive behind motivated memory.
Not surprisingly, in each Short-Term-Memory treatment the
average memory error is lower than in our original experiment because there is less time to forget. Like in the original
experiment, there is no memory bias when participants reported
honestly (Fig. 3, Left and SI Appendix, Table S11). None of the
treatment pairwise comparisons are significant (P > 0.10). By
contrast, when considering dishonest participants (Fig. 3, Right),
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trast, partial cheaters most likely faced a trade-off in part 1
between overreporting the numbers to increase their earnings
and maintaining a positive self-image. For these participants, forgetting their past cheating behavior could have been the only
viable self-management strategy to self-justify not returning the
undeserved money.
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Fig. 3. Average memory error of the honest and dishonest participants in
the Short-Term-Memory (ST) treatments. The average memory error of honest participants in the ST treatments does not differ from that of participants
who had to recall an almost-uniform distribution in the Pooled Control ST
treatment (Left). Only the average memory error of dishonest participants in
the Instrumental ST treatment differs from the average error of participants
who had to recall a nonuniform distribution in the Pooled-Control ST treatment (Right). Significance levels are computed from Model 1 of SI Appendix,
Table S10 (dishonest subjects) and SI Appendix, Table S11 (honest subjects).
Full cheaters are not included. Error bars indicate standard errors of the
mean. **P < 0.05, NS = not significant.
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Discussion
Besides providing clean evidence of motivated forgetting in the
context of dishonest decision making, our study investigated
two possible motives behind unethical amnesia. We showed that
hedonic motives are not sufficient to motivate forgetting of
past cheating behavior. It is only when unethical amnesia has
an instrumental value—that is, when forgetting can serve as a
self-justification for a future action—that individuals who misbehaved in the past motivated their memory. This important result
indicates that people experience motivated memory not necessarily to restore their moral self-image after a misconduct but
more as a self-excuse to justify future immoral decisions.
Indeed, individuals who behaved dishonestly in the Hedonic
treatment did not exhibit significantly higher memory errors
than those who had to recall a similar nonuniform distribution
but did not engage in any moral decision before. This absence
of hedonic motive behind unethical amnesia when no future
decision has to be made does not necessarily contradict previous evidence (11, 12, 33). First, even our Short-Term-Memory
treatments provides a conservative test because of the higher
passiveness of participants in the control treatments, which may
have impacted the quality of memory negatively. Second, most
of the previous experiments investigating memories of cheating did not incentivize truthful recalls, whereas our participants
received monetary incentives for accurate recalls. Providing sufficiently high monetary incentives for recalls may induce people to
recover image-threatening memory traces that they had initially
suppressed (32). Monetary utility might somewhat compensate
for a loss in ego-utility.
While purely hedonic reasons were insufficient to generate
unethical amnesia, the addition of an instrumental motive triggered self-serving forgetting. Dishonest individuals recalled their
past behavior with less accuracy when being informed that they
would have a future decision to make that engaged again their
morality. By contrast, when individuals did not have to engage
in prior ethical decision making, the addition of a future moral
decision did not affect the quality of recalls. A possible reason
for these results is that people underestimated their past unethical behavior because they needed self-justification for keeping
undeserved money.
While previous empirical studies investigated memory manipulation as a present-oriented strategy to cope with past selfimage threatening decisions, we show that it is crucial to consider
memory manipulation also as a future-oriented self-management
tool. Our results also complement prior research demonstrating
that people are more likely to act unethically repeatedly over
time because they experience unethical amnesia (11). Our study
shows that the reverse causality is also true: People experience
Galeotti et al.

unethical amnesia when this can serve as an excuse to justify
future unethical behavior.
More empirical evidence is needed to establish whether motivated forgetting is more or less deliberate. While some theoretical models consider that individuals are naive and memory
biases are the result of a heuristic process (40–43), other models
grant large metacognitive control to individuals, so that forgetting is active and deliberate (27, 44). Confronting these models
empirically might require to combine experimental methods with
neuroimaging (45) and neurophysiology techniques (46). If individuals deliberately inhibit control over encoding or retrieval,
which would involve a more controlled computation of costs
and benefits, such memory manipulation might activate different
brain areas and neural networks, compared to genuine forgetting. These networks might also differ depending on whether
unethical amnesia is present- or future-oriented. Conducting
such studies would nicely contribute to the debate on metacognition and individuals’ degree of sophistication. It would be also
important to investigate the characteristics of the function that
relates the moral cost of unethical behavior with the intensity
of unethical amnesia. In our experiment partial cheaters exhibited more strategic unethical amnesia than full cheaters. The
moral costs of lying prevent most individuals from fully exploiting their cheating opportunities (5–7, 9) but these costs may
be reduced if individuals can anticipate that they are able to
manipulate their memories. However, while there is a debate
on the moral cost function of cheating (8, 37), the cost function of unethical amnesia is totally unknown. Exploring to which
extent making unethical amnesia more costly would translate
into more ethical behavior would be particularly helpful to infer
policy recommendations.
Materials and Methods
Details of the experimental design and procedures and tables can be found
in SI Appendix, section A1. All of the participants gave their informed consent at the beginning of the experiment. The Review Board of the Groupe
d’Analyse et de Théorie Economique at the University of Lyon reviewed and
approved the procedures (2018-0015).
Individuals located in the United States were recruited through Amazon Mechanical Turk to participate in our two-part online study and were
informed that they could complete the second part of the study 3 wk
after the first part; 1,322 individuals (659 males; mean age = 39.58 y, SD =
11.22 y) completed the two parts (1,550 completed the first part); 488
individuals participated in the Hedonic treatment (235 males; mean age =
40.01 y, SD = 11.40 y), 508 in the Instrumental treatment (275 males; mean
age = 40.23 y, SD = 11.22 y), 163 in the Hedonic-Control treatment (74 males;
mean age = 38.21 y, SD = 10.93 y), and 163 in the Instrumental-Control treatment (75 males; mean age = 37.62 y, SD = 10.68 y). The statistical power
analysis is described in SI Appendix, section A2.
No feedback on performance or earnings was provided until all of the
two parts were completed. At the end of the first part, participants received
a fixed payoff of $1.5 for their participation. At the end of the second part,
they received a fixed payoff of $1.5 for completing the second part, plus
the joint earnings made in the first and second parts to make sure that
most participants would return to complete the second part. They earned
on average $4.31 (SD = 0.48).
Participants in the follow-up Short-Term-Memory experiment were also
located in the United States and were recruited through Amazon Mechanical Turk; 1,005 individuals (597 males; mean age = 36.87 y, SD = 11.24 y)
participated in total, 254 in the Hedonic ST treatment (156 males; mean
age = 36.13 y, SD = 10.31 y), 251 in the Instrumental ST treatment (147 males;
mean age = 37.77 y, SD = 11.44 y), 252 in the Hedonic-Control ST treatment
(152 males; mean age = 36.72 y, SD = 12.08 y), and 248 in the InstrumentalControl ST treatment (142 males; mean age = 36.88 y, SD = 11.05 y). They
earned on average $4.35 (SD = 0.48).
Data Availability. Data have been deposited in Open Science Framework
(doi: 10.17605/OSF.IO/QMC8J).
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a ranking appears clearly: The average memory error is the
highest in the Instrumental ST treatment (MeanME = 0.26), followed by the Hedonic ST treatment (MeanME = 0.18), and by
the Pooled-Control ST treatment (MeanME = 0.07). The regression analysis reported in SI Appendix, Table S10 and summarized
in SI Appendix, section A9 indicates that the mean memory
errors in the Instrumental ST treatment differ from the control
(P = 0.029 in Model 1, P = 0.054 in Model 4), showing some
evidence of instrumental forgetting also in the short term. However, the Hedonic ST treatment is not significantly different from
the control (P > 0.10 in all models), and most of the time the
sign of its coefficient is even negative. Thus, hedonic motives for
memory distortion are not sufficiently strong to generate a statistically significant difference in the quality of short-term recalls
compared to that of individuals who had no opportunity to cheat.
It may be more difficult to manipulate one’s memory when the
retrieval of a decision is closer in time to the realization of this
decision, even when one has a strategic reason to do so (not
returning money).
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