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Guilt as a multifaced concept Foundations Theor$/ including harm, unfairness, disloyalty,
Guilt, like many other social emotions, is a multifaced psycho-subversion, degradation, dishonesty, and lack of self-restraint.
logical construct and is often used equivocally in everyday lifdn fact, violation of self-restraint elicits stronger guilty feelings
Hurting an innocent person is a paradigmatic scenario in

which people feel and express gidltdowever, even in this

case, we may not be dealing with one single kind of guilt—it is

an open question whether an initial intention to harm influ-

ences the quality and magnitude of the guilt an agent later

experiencesWhen we shift our focus to non-social use of the

term “guilt,” we will see even more diversity and compléxity.

For example, guilt appeal has been used as an advertising strat-

egy for healthy diets. Some snack brands, instead of using label

such as “reduced fat” or “reduced calories” for high-fat, high-

calorie food products, directly label them as “reduced guilt” in

order to ease customers’ worries about the healthfulness of

those product8We feel and express guilt when we fail to live

up to our personal goals that are not directly related to other

individuals or moral norms, such as keeping a healthy diet,

working hard for an exam, and physical exercise. Indeed, people

report experiencing guilt in their everyday life over almost all

the domains of moral violations proposed in the Moral
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— xRk independent test dataset €N9; Swiss population) that

B adopted a similar interpersonal action-monitoring tesWe

further demonstrated that GRBS did not discriminate differ-

ent levels of painful thermal stimulation or different degree of
vicarious pain, nor did it differentiate recalled guilt from
recalled sadness or shame induced by person-specific episodes.
Together, these results demonstrate that GRBS satisfies the 3
criteria proposed for bio-markers: sensitivity, specificity, and
generalizability* Specifically, GRBS: (1) detects the presence

of the “cognitive antecedents” of guilt in social interactions,
here operationalized as responsibility; (2) does not discrimi-
nate other types of negative experiences, such as physical pain
and emotion memory; and (3) detects the presence of the cog-
nitive antecedent on which the signature is trained are present
in studies and samples other than the training sample.

Using GRBS as an indicator of guilt-related
neurocognitive processes in social-moral
decision-making

Guilt-related neurocognitive processes are involved in many
social-moral decision-making contexts. However, agents in
those contexts are not always aware of or have biases in report-
ing guilt and guilt-related processes. In these situations, GRBS
overlapping neural representations or psychological constructshas the potential to provide an implicit, brain-based measure of
An alternative approach is to develop a multivariate brain-base@Uuilt-related neurocognitive processes that are not easily forged
signature (or bio-marker) of each construct. The idea here iy the agents. Returning to the self-restraint failure example,
that if the bio-marker of physical pain does not respond to one theoretically important question is when people claim that
social “pain” and vice versa, then these 2 constructs do not shaiteey feel guilty for eating too much or for not working hard

the same neural representatién. enough, are the neurocognitive processes underlying this affec-
tive phenomenon the same one as when they feel guilty for
Developing a guilt-related brain signature hurting their partner? If GRBS could discriminate self-

Inspired by this approach, we recently identified a multivariaterestraint failure from self-restraint success, then we would be
brain-based signature of guilt based on a paradigmatic case ofiore confident that we are talking about the sakmel of
guilt—causing harm to an innocent perséne trained and emotion in interpersonal and intrapersonal scendrios.

validated the signature on 2 fMRI datasets. In the training  Guiltis also relevant to moral evaluations of actions and char-
dataset (N=24, Chinese population), participants and an anon- acter. When evaluating the moral status of an action or the moral
ymous co-player performed a perceptual task, where failureharacter of an agent, the agent’s inner states, such as attention
would cause pain to the co-playeiWWe induced guilt by  and emotion accompanying their action, usually play an integral
manipulating the responsibility of the participants in causing role!®> Take hypocrisy as an example. A commonly held concep-
the pain. Specifically, if a participant performed poorly and thetualization characterizes a hypocrite as someone whose behav-
co-player performed well, then the performance failure, andiors fall short of their expressed attitudes regarding some moral
the resulting co-player’s pain, was caused by the participant. Istandards, namely “saying one thing, doing anotfiexbte,
comparison, if both the participants and the co-player per- however, that this conceptualization speaks only to observable
formed poorly, then both of them were responsible for the co-behaviors, irrespective of the mental states of the agent who
player's pain. Behaviorally, both self-reported guilt and behaves this way. Some philosophers, however, make the distinc-
reparation were positively correlated with participants’ respon-ion between deceptive and akratic hypoéfite.

sibility. We trained a multivariate Support-Vector-Machine Deceptive hypocrites “appears moral while, if possible, avoiding
(SVM) classifier to dissociate the sole-responsible and thehe cost of actually being mor&}.These hypocrites do not genu-
both-responsible conditions. This classifier, or guilt-related inely care about the moral standards that they publicly preach or
brain signature (GRBS), was not only able to discriminate thecite to blame others, and therefore deserve the moral objections
2 conditions on which it was trained, it was also able to dis-that laypeople assign to hypocritegkratic hypocrites, on the
criminate the sole-responsible condition with other closely other hand, do genuinely care about the moral standards that they
matched control conditions in the training dataset. Moreover, preach, but occasionally give in to temptations at the time of deci-
the predictive power of GRBS was generalizable to ansion-making, perhaps due to weakness-of-the-will. A hallmark of
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akratic hypocrites, therefore, is their feelings of conflict and guilt
when they realize that what they do violates the moral standards
they genuinely believe to be relevant and valdabielging and
treating deceptive anakratic hypocrites differently according to
their mental states (ie, moral conflict, guilt) seems fairer and leaves
room for moral education and self-improvem&nBehavioral
measures alone are difficult, if not impossible, to distinguish these
2 types of hypocrites, because self-reported conflicted feelings and
guilt can be easily faked. Applying the GRBS to neural response
patterns associated with moral decision-making may offer a way
to gauge the guilt-related neurocognitive processes involved and
therefore provides a way to characterize the extent of deceptive
versuskratic hypocrisiy.

Understanding the diversity and complexity of guilt

via the brain-based signature approach

There are some limitations to GRBS that are worth noting.
First, GRBS was trained on the datasets where the experimen-
tal designs emphasized the detection of cognitive antecedents
of guilt (ie, responsibility) rather than sustained feelings of
guilt. Therefore, GRBS performed at chance level in predicting
post-task self-reported guilt. To develop a brain-based signa-
ture more sensitive to the experiential component of guilt,
future studies should adopt experimental tasks that allow the
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