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Human cooperation is often claimed to be special and requiring explanations
based on gene–culture coevolution favouring a desire to copy common
social behaviours. If this is true, then individuals should be motivated to
both observe and copy common social behaviours. Previous economic
experiments, using the public goods game, have suggested individuals’
desire to sacrifice for the common good and to copy common social beha-
viours. However, previous experiments have often not shown examples of
success. Here we test, on 489 participants, whether individuals are more
motivated to learn about, and more likely to copy, either common or success-
ful behaviours. Using the same social dilemma and standard instructions,
we find that individuals were primarily motivated to learn from successful
rather than common behaviours. Consequently, social learning disfavoured
costly cooperation, even when individuals could observe a stable, pro-
social level of cooperation. Our results call into question explanations for
human cooperation based on cultural evolution and/or a desire to conform
with common social behaviours. Instead, our results indicate that partici-
pants were motivated by personal gain, but initially confused, despite
receiving standard instructions. When individuals could learn from success,
they learned to cooperate less, suggesting that human cooperation is maybe
not so special after all.
1. Introduction
Humans often appear to cooperate in ways that cannot be explained by genet-
ical evolution alone [1–3]. For example, individuals may tip a waiter in a
restaurant they will never visit again, honestly report their taxable income,
spend time recycling rubbish, pay more for environmentally friendly products,
donate food to food banks and blood to blood banks, even though they will
never learn who benefited and in extreme cases even risk their lives to
heroically save strangers [4–10]. Likewise, in laboratory experiments, many
individuals appear willing to share financial windfalls and to trust, reward or
punish strangers at personal cost even when there are no apparent benefits
(phenomena often described as ‘strong reciprocity’) [11–16].

A proposed explanation for such cooperation is that humans have also
evolved culturally—through the behavioural, rather than genetical, copying
of traits—to cooperate even in anonymous one-shot encounters with strangers
[17–26]. The theoretical mechanisms for such cultural evolution often rely on
the hypothesis that humans learn by observing others (social learning) and
desire to conform with or copy common social behaviours, which can be indica-
tive of local social norms [18,20,22,24,26,27]. If people desire to copy common
behaviours, this could theoretically help fuel a self-reinforcing gene–culture
coevolutionary ‘ratchet for both the importance of social norms and the
intensity of prosociality’ [20]. For example, it is argued that humans have
evolved a psychological preference for ‘avoiding behaviours that deviate from
the common pattern’ and that such preferences are ‘probably either the
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Figure 1. Components of social information. Participants played a repeated public goods game but saw no information about their own earnings nor about the
behaviour of their groupmates. Instead, we showed them information in-between each round about behaviours in a previous experiment. The Common pattern was
the overall mean contribution from the corresponding round of the previous experiment. The Success pattern was the mean contribution of the five highest earners
(one from each of group) from the corresponding round. The Free Rider pattern was the same examples, but the highest earners were merely described as the
‘lowest contributors’, removing information on success. (Online version is in colour.)
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products of purely cultural evolution (driven by cultural
group selection), or coevolved products of genes responding
to the novel social environments created by cultural group
selection’ [18].

Experiments using social dilemmas, such as the public
goods game, have provided evidence consistent with a
human desire to conform with common social behaviours
and thus ‘not deviate from the common pattern’. In the
public goods game, individuals can make monetary contri-
butions to a group fund. Financially speaking, the group does
best if everyone contributes fully, but individuals do best by
contributing nothing, hence the social dilemma [28–32]. Many
studies have shown that individuals tend to contribute partially
and that most will condition their cooperation to local levels
(either perfectly or imperfectly) [2,33–42]. This has led some
to conclude that human cooperation is best described by a
pro-social norm of ‘conditional cooperation’, which prescribes
that one ought to play fair and ‘contribute at least as much as
others’ average contribution’ [39].

However, many experiments have only provided infor-
mation on which behaviours are common and not the
relative success of different behaviours [33,36,43–45]. Conse-
quently, individuals in these experiments could not copy
successful behaviours and may have only copied the
common behaviour because they were unsure how to
maximize income [33,36,46,47]. Outside the laboratory, in
real-world scenarios that economic games aim to model
and understand, individuals may be able to observe both
common and successful behaviours and so could choose to
learn from and/or copy either. If individuals are primarily
motivated to copy successful, rather than common, social
behaviours, then this will tend to undermine cooperation in
situations with no personal benefit [48–50].

We experimentally tested if individuals preferred to
learn about and/or copy either common or successful beha-
viours in a social dilemma (figure 1). We used two
approaches. Either we controlled what type of information
individuals saw, and measured how the responded, or we
measured preferences directly by letting some individuals
choose which type of information they would see. If individ-
uals preferred to copy common behaviours, then they
would condition their cooperation on our examples of
common behaviour (‘Common pattern’, figure 1). By con-
trast, if individuals were uncertain on how to maximize
income and preferred to learn from success, they would
choose to learn from our examples of success (‘Success
pattern’, figure 1).

To enable comparisons with previous studies [33,36,39],
we used a linear public goods game, with the same payoffs
and instructions and a similar pool of participants (students
in Switzerland) [36]. This meant that the participants knew
how to be successful if they understood the instructions, as
has often been assumed in prior studies [36]. However, in
contrast to many previous studies, we never showed individ-
uals information about their own group [33,34,36,48,49,51].
Instead, we only showed our current participants information
about the behaviour of a larger pool of individuals in
a previous experiment (social information, figure 1). This
prevented any within-group interactions and importan-
tly prevented social learning from changing the social
information itself [50,52–56].
2. Methods
(a) Participants and software
The experiment was conducted entirely in z-Tree [57]. We
recruited our 489 mostly student participants (262 female, 217
male, 1 other, 9 declined to answer) from the University of Lau-
sanne HEC-LABEX participant pool using the ORSEE software
[58] and excluded all participants from our previous experiments
[58]. Participants received a show-up fee of 10 Swiss Francs
(CHF). All earnings were rounded up to the nearest CHF, and
the mean average payment including the show-up fee was 23.3
CHF, ranging from 18 CHF to 28 CHF, with a median and a
mode of 23 CHF.

(b) The public goods game
Other studies have investigated social learning in non-coopera-
tive games [59]. However, because we are testing theories on
the evolution of cooperation, we thought it more relevant to
study a cooperative game. The game was repeated for six
rounds in constant groups. We gave our participants full stan-
dard instructions on the game. We used the same game
parameters, instructions and control questions (translated into
French) as a prior study that concluded individuals preferred
to condition their contributions upon the average group contri-
bution [36]. Groups had four participants, each endowed with
20 monetary units (MU, 20 MU= 1 CHF). All contributions to
the group fund were multiplied by 1.6 before being shared out
equally. Therefore, the marginal per capita return (MPCR) was
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1.6/4 = 0.4. Thismeant that the group income-maximizing decision
was to contribute fully, but the individual payoff-maximizing
decision was to contribute nothing (0 MU), regardless of what
one’s groupmates contributed. Consequently, within each group
and within each round, the lowest contributors were always the
highest earners.
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(c) Previous experiment
Showing individuals information from their own small group
confounds social learning with within-group interactions such
as reciprocity [60], signalling [61–63] and revenge [64,65], etc.
[33,34,36,48,49,51]. We therefore only showed our participants
information about how 20 participants behaved during the corre-
sponding round of a previous experiment (figure 1). This
previous experiment also involved groups of four individuals
deciding how much to contribute (0–20 MU) to a public good
with an MPCR of 0.4.

We wanted multiple rounds of ‘model’ data so that we
could observe more learning and short-term cultural evolution.
However, contributions normally decline in public goods
games [32]. If individuals observe declining levels of cooperation,
it is hard to test if individuals are learning from success or
trying to match a declining group average [36,50]. Our solution
was to show participants data from one of our own previous
experiments that used peer punishment to stabilize mean
contributions [66]. This meant that if contributions declined in
this current study, this could not be attributed to individuals
attempting to match, even imperfectly, the Common pattern
[33,36,39]. By contrast, declining contributions would be expected
if individuals learned from either the Success pattern or the Free
Rider pattern.

Although punishment is often part of gene–culture coevolu-
tionary theories, it is important to realize that our use of
punishment is not a key feature of this experiment (in fact, our
original plan was to show data from an experiment with a ‘no-
information’ treatment, but we subsequently found the punish-
ment data to be slightly more stable [50,66]). Our participants
in this study were not aware that punishment was a feature of
the previous experiment. Examples of highest earners were
taken from each round of the public good decision stage of the
experiment, before any potential punishment in the subsequent
punishment stage. Telling our participants about the punishment
stage would have needlessly complicated this study for little or
no benefit. We were investigating a behavioural preference for
learning from either common or successful behaviours; therefore,
the definition of success (highest earners from public good stage)
we used was consistent with the situation our current partici-
pants faced (contributing 0–20 MU to a public good without
punishment).

Specifically, we told our participants they would learn about
the contributions of individuals ‘who faced the same decision as
you face today’. By this, we meant that both our participants and
the participants in the previous experiment had to make the
same basic decision, of how much to contribute (0–20 MU) to a
public good. HEC-LABEX ethics committee approved our exper-
iment, and we obtained written consent from all participants
prior to starting [67].
(d) Experimental treatments
In total, we had five treatments, and participants were randomly
assigned to one treatment only. Three ‘dynamic’ treatments con-
trolled which forms of social information groups observed, and
participants knew that they and everyone else in their group
would receive the same information. These dynamic treatments
allowed us to infer from changes in behaviour if individuals
were learning from success. In addition, we conducted two
‘choice’ treatments, where individuals chose to observe either
the Common or the Success pattern.

In all three dynamic treatments, we allowed individuals to
infer the most common behaviour in each round by showing
them the overall average contribution of all 20 individuals to
the public good in the corresponding round of the previous
experiment (Common pattern, figure 1) [68,69]. Showing the
average contribution is consistent with studies of conditional
cooperation, which suggest that individuals condition their
cooperation on local levels of cooperation [33,36,70]. If it is true
that individuals desire to ‘not deviate from the common pattern’
[18] and/or if individuals are adhering to a pro-social norm of
conditional cooperation [39], then this social information pro-
vides a salient coordination point to anchor their contributions
upon. In our baseline treatment, this was the only information
(Shown Common pattern, N = 112).

Our other two dynamic treatments showed the Common pat-
tern along with some additional information. In the Shown
Common + Success treatment (N = 128), we showed the
Common pattern and also allowed individuals to infer the suc-
cessful strategy, by showing them the average contribution of
the five individuals who were each the highest earner in their
group in that particular round (Success pattern, figure 1). We
aggregated the behaviour of the five successful individuals into
one value to make the level of information comparable with
the Common pattern (one example for each). Here, individuals
could ignore the extra information and still coordinate on the
Common pattern, or learn, if needed, from the Success pattern
to increase their own payoff. If individuals have a preference
for learning from success, then contributions will decline com-
pared to the baseline treatment (Shown Common pattern),
which contained no information on relative success.

However, the effect of showing the Success pattern could
affect contributions for other reasons. Not only does it contain
an additional coordination point, but it also contains informa-
tion on the lowest contributors (Free Riders). Such information
may reduce contributions among individuals trying to condi-
tion their cooperation to local levels [36,49]. To control for
the impact of these other factors, we also included a control
treatment that showed identical values to those in the
Shown Common + Success treatment but described the ‘highest
earners’ as the ‘lowest contributors’ (Free Rider pattern,
figure 1). This different framing provided a control treatment
(Shown Common + Free Riders, N = 128), which allowed us to
eliminate other factors when evaluating the impact of learning
about success.

Our cumulative information design allowed us to directly
test if individuals preferred to copy successful or common beha-
viours in the Shown Common + Success treatment. The other two
dynamic treatments can be thought of as controls, which allowed
us to know the baseline behaviour in the Shown Common pat-
tern treatment and to control for all the changes due to factors
other than learning from success in the Shown Common + Free
Riders treatment.

The key instructions were as follows (fuller copy in the electronic
supplementary material):

‘There will be six rounds of decision making. First, you and the
other members of your group will make a decision, then after
each round of decision making, you will receive only some infor-
mation from another experiment.

More precisely, we will show you and the other members of your
group the same information.
(1) The average decision, in the corresponding round, of all 20
participants in the other experiment (we will show you the
average decision, rounded to the nearest number);
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(2) The average decision, per round, of the individuals with the
[highest earnings/lowest contribution] in each group. So,
there were 5 groups and we will take the decision of the
person who made the [most money/lowest contribution]
in each group, and show you the average of these 5 decisions
(rounded to the nearest number)’. [Shown Common+ Success/
Shown Common+ Free Riders treatments]

To directly measure the preferences and desire of individuals for
social information, we also randomly assigned some groups, in
the same sessions as above, to a choice treatment: either a
forced choice test (Forced Choice Test, N = 61) or an optional
but costly choice test (Costly Choice Test, N = 60). In both of
these treatments, participants made their choice between seeing
either the Common pattern alone or the Success Pattern alone.
They made their choice in the opening round, and it applied to
all the remaining rounds.

The Forced Choice Test measured the relative preferences
for the two forms of social information but risked obscuring
preferences because even individuals who were ambivalent or
had no desire for social information were still forced to make a
choice (analogous to compulsory voting with no option to
abstain). To complement this approach, we also used the
Costly Choice treatment, where individuals had to pay 1 MU
to make their choice, or they could choose to not pay and
not receive any information (to abstain). This allowed us to
measure the desire for the two forms of social information
more generally.
(e) Statistical analyses
We analysed the data using R-Studio and the z-Tree package
[71]. All statistical tests were two-tailed.
3. Results
(a) Deviating from the Common pattern
We found that when we included examples of successful
behaviours, this led to less cooperation (lower contributions;
figure 2 and electronic supplementary material, figure S1).
Specifically, we found that contributions declined faster when
participants could observe both the Common and the Success
patterns rather than just the Common pattern (generalized
linear mixed model with binomial logit-link function with
random intercept for each participant (GLMM): Contribution∼
Treatment × Period, estimated difference in coefficient of the
decline =−0.05 ± 0.018, z =−2.741, p = 0.006; electronic sup-
plementary material, table S1). Showing the Success pattern
led to significantly lower levels of contributions in every
round (rounds 2–6, the differences in round 1, before social
information, were not significant; electronic supplementary
material, table S2).

We confirmed that the decline in contributions in our
Shown Common + Success treatment was not merely due to
individuals responding to the knowledge of Free Riders.
Specifically, contributions declined faster when participants
were told they were observing the highest earners (Shown
Common+ Success) rather than when they saw the same
pattern but were told they were observing the lowest contri-
butors (Shown Common + Free Riders) (figure 2; GLMM:
Contribution∼ Treatment × Period, estimated difference in
coefficient of the decline =−0.04 ± 0.018, z =−2.219, p = 0.026;
electronic supplementary material, table S1). Being informed
about success rather than the lowest contributors led to signifi-
cantly lower levels of cooperation in every round (electronic
supplementary material, table S2). For histograms of all
contribution decisions, see electronic supplementary material,
figures S2–S4.

(b) Copying others’ success
The cultural evolution of behaviour requires that individuals
learn from or copy one another (social transmission) [72].
Copying can be defined in various ways. To keep things
simple, we first recorded how often participants’ contri-
butions exactly matched the previous social information we
had shown them (figure 3). Some matching is to
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be expected by chance, which will inflate estimates of copy-
ing, but we can still use this strict and objective test to
compare relative rates of matching across treatments.

When comparing treatments, we found a clear preference
for matching the Success pattern over the Common pattern
(figure 3). Individuals shown both the Common and the Suc-
cess patterns matched the Common pattern only 2% of the
time, significantly less often than the 9% of matching by
those in the Shown Common pattern treatment (GLMM
aggregating data by participant: Times matched Common
pattern∼ treatment, t =−4.4, p < 0.001, d.f. = 238; electronic
supplementary material, table S3). Instead, individuals in
the Shown Common + Success treatment showed a clear and
significant preference for matching the Success pattern,
doing so 15% of the time. This was significantly more than
they copied the Common pattern (GLMM controlling for
participant within Shown Common + Success treatment:
matching frequency∼ type of information, z =−7.2, p < 0.001,
d.f. = 126; electronic supplementary material, table S4) and
significantly more than those shown the identical examples
but framed as lowest contributors (GLMM: times matched
Success pattern∼ treatment, t =−2.8, p = 0.005, d.f. = 254;
electronic supplementary material, table S5).

By contrast, individuals shown the same examples of
success but framed as the lowest contributors (Shown
Common + Free Riders) showed no preference (GLMM
controlling for participant within Shown Common + Free
Riders treatment: matching frequency∼ type of informa-
tion, z = 1.3, p = 0.186, d.f. = 126; electronic supplementary
material, table S6). These results confirm that individuals
were copying success where possible and not merely
conditionally cooperating with potential Free Riders.
(c) Learning from others’ success
Social learning and cultural transmission can also occur in
less exact ways, especially in a repeated scenario with non-
constant examples. Therefore, we also analysed how each
individual behaved in total, across all the rounds with
social information. We calculated each individual’s mean
average contribution (ignoring the first round) (figure 4; elec-
tronic supplementary material, figure S5). We analysed the
medians of these mean contributions (which were not nor-
mally distributed) and found that they significantly
depended on treatment (Kruskal–Wallis test, χ2 = 28.8,
d.f. = 2, p < 0.001, N = 368). In line with the above results, con-
tributions in the Shown Common +Success treatment were
significantly lower, by 3.2 MU, than in the Shown Common
pattern treatment (median mean contribution for Shown
Common pattern = 6.1 MU (30%) and for Shown Common+
Success = 2.9 MU (15%); Kruskal–Wallis test, χ2 = 29.9, d.f. = 1,
p< 0.001, N= 240, Cohen’s d = 0.66).

Again, our control treatment confirmed that lower contri-
butions were due to individuals learning from others’
success and not merely responding to the knowledge of Free
Riders. Contributions were significantly lower, by 2.1 MU,
for those shown the Success pattern rather than the Free
Rider pattern (figure 4; median mean contribution for
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Shown Common + Success = 2.9 MU (15%), and for Shown
Common+ Free Riders = 5.0 MU (25%); Kruskal–Wallis test,
χ2 = 10.6, d.f. = 1, p = 0.001,N = 256, Cohen’s d = 0.43; electronic
supplementary material, figure S5). By contrast, there was no
significant difference between those in the Shown Common
pattern or Shown Common + Free Riders treatments (aver-
aging across all rounds with social information, figure 4;
Kruskal–Wallis test, χ2 = 3.0, d.f. = 1, p = 0.082, N = 240,
Cohen’s d = 0.19).

We can use these relative differences to conservatively esti-
mate how much of the reduction in contributions when
shown the Success pattern was due to learning about success
versus other factors, such as responding to a competing
coordination point or to the knowledge of relatively low
contributors in the population. Approximately one-third of
the reduction that occurred in the Common + Success treat-
ment (−3.2 MU) also occurred in the ‘Free Riders’ treatment
(−1.1 MU/−3.2 MU= 0.34), suggesting that the remaining
two-thirds of reductions were due to learning about success
(2.1/3.2 = 0.66) (figure 4).

(d) Choosing to see success
The above results tested how behaviour changed in response
to being shown various forms of social information. For
some additional groups, instead of controlling what
behaviours individuals saw, we let each individual choose.
This allowed us to directly test if individuals cared more
about observing either common or successful behaviours
(figure 5). Among individuals forced to choose between
being shown either the Common pattern or the Success pat-
tern, most individuals, nearly two-thirds, chose to see the
Success pattern (forced choice test, N = 61, 38 chose Success
pattern and 23 chose the Common pattern).

When social information was costly, the Success pattern
was still the most popular choice, with 26/60 individuals
agreeing to pay 1 MU to be shown the Success pattern
(Costly Choice Test, N = 60). One-third of individuals
declined to pay for access to social information (N = 20/60),
and only 14 chose to see the Common pattern.

Combining both choice tests together, we find a signifi-
cant preference to be shown the Success pattern (binomial
sign test excluding those 20 individuals who chose not to
pay for any information, two-tailed p-value on 64 choices
for Success pattern in 101 trials = 0.009; figure 5). Although
we cannot rule out that in each treatment, there was an
equal preference between seeing either the Common or the
Success pattern (binomial sign tests: Forced Choice test,
two-tailed p-value on 38 successes in 61 trials = 0.072;
Costly Choice test, two-tailed p-value on 26 successes in
40 trials = 0.081), we can rule out a significant preference to
see Common pattern. Overall, 1.7 participants chose to see
the Success pattern for every participant who chose to see
the Common pattern (64/37 = 1.73).
4. Discussion
We found that overall, our participants, when facing a social
dilemma, preferred to learn about, and copy, examples of suc-
cessful behaviour, even though this meant deviating from the
Common pattern (figures 3–5). Consequently, when individ-
uals could observe examples of success, social learning did
not stabilize cooperation (figure 2), even though there was
a commonly known and stable example of pro-social behav-
iour (the Common pattern, figure 1). However, it may
still be that individuals rely on copying common behaviours
when examples of success are rare or opaque, which could
favour the gene–cultural coevolution of cooperation in some
circumstances, such as when costs are low [17].

Our results suggest that previous studies, which used
similar participant pools (students at Swiss/western univer-
sities), but did not include examples of success, may have
led to over-estimates of norm conformity and altruistic
cooperation [33,35,36,73]. While it may appear obvious that
individuals sometimes copy other individuals and conform,
especially in domains such as fashion and language [74,75],
it is not so clear that individuals copy costly behaviours
[51,69,76]. Instead, individuals may use different cognition
in cooperative contexts and prefer to copy more successful
social behaviours even if they deviate from the Common pat-
tern [77–79]. For example, if one observes a prestigious,
successful individual, one may be motivated to imitate their
exercise, clothing and diet [80,81], but not necessarily
whether they donate to charities or not. Alternatively, indi-
viduals may appear to conform with the average level of
tax compliance, but actually prefer to copy tax avoidance
behaviours if such behaviours are associated with being
successful [5,82–84].
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One could use a range of different instructions to test if
our results generalize to different set-ups or different cultures
[85,86]. Here, we simply replicated ‘standard’ instructions
and used a common participant pool, to enable comparisons
with many prior key studies [1,33,36]. One may argue that
our participants were not interested in social information
because they had already internalized, over many years, the
local social norm for social dilemmas corresponding to
the anonymous public goods game [3,26]. However, this
would not explain why our participants chose to learn
about success, and why they contributed less when they
saw examples of success, although psychology may differ
when observing in-group and out-group members [87].

Alternatively, it is possible our participants were not inter-
ested in the overall average contribution of 20 participants
and instead would have preferred to see the median or
mode; however, this would contradict the results of previous
studies that used the local mean [33,36,70]. Instead, we would
argue that the overall average of 20 participants from the
same participant pool would act as an attractive coordination
point for any conditional cooperators, and often be seen as
indicative of a local social norm, i.e. it would describe
normal behaviour in such a situation (ergo the descriptive
social norm [68]); however, we did not directly ask our
participants how they interpreted the social information.

Our experimental design used stable social information
from a previous experiment. This means the decline in
contributions cannot be explained by a process of ‘imperfect
conditional cooperation’ whereby individuals repeatedly
undercut the previous group average [2,33,36,39]. Our
interpretation is that participants were not motivated to
conform to the Common pattern and were interested in
learning from success. This indicates that many partici-
pants were either unsure or confused, despite having had
standard instructions. While the use of success-based learning
in contexts where the costs are unclear is consistent with
many theories, including some gene–culture coevolutionary
theories, this interpretation would invalidate the claim that
public goods games show evidence of uniquely human
cooperation demanding unique evolutionary explanations.
5. Conclusion
Even if humans do desire to conform with the ‘Common
pattern’, it seems this desire was less motivating, in our par-
ticipants, than their desire to learn from success. Therefore,
cultural evolution models should not assume that because
individuals conform in one domain, they will also conform
in social dilemmas [77,88–92]. And policy makers should
not overly rely on people’s desire to conform with the
Common pattern unless they can prevent people from
seeing examples of success [84,93,94].
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