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Introduction

As moral agents, we human beings are equipped with the capability to make judgments about the moral appropriateness of the
other’s behaviors (i.e., moral judgment) (Baron, 2014; Malle et al., 2014; Wojciszke et al., 2015

defined” are very often raised by philosophers, social scientists (especially psychologists) and the general public. Rather than coming
up with a comprehensive and commonly agreed definition of morality (or moral domain), researchers often define morality from
different angles (Bartels et al., 2014; Crockett, 2013; Haidt, 2007). Two of those are commonly adopted. The first approach highlights
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2012) and the underlying neural activation patterns (FeldmanHall et al., 2012; Gospic et al., 2013) are different in hypothetical versus
real contexts. Moreover, most of these previous studies were not designed to provide a mechanistic account for the moral behaviors,
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the partner), which was measured by the no-provocation trials in the Taylor reaction-time aggression paradigm (Taylor, 1967).



Notably, all studies mentioned above assumed that helping behaviors would surely reduce the other’s suffering, which was not
always true in real life. To address this issue, a study combining both fMRI and tDCS techniques developed a new paradigm in which









implying that higher demands in moral mentalizing are required in social decision-making when the decision to reject could not be
readily justi�



revealing that the resting-state brain activity in the left ventral AI (as well as other regions) was correlated with the PIF response (Wu
et al., 2015). Together, these� ndings suggest that the AI is not only engaged in signaling social norm violation during UG but also
recruited in guiding subsequent adaptive behaviors (e.g., PIF response).

Learning

In real life, we not only make moral choices in one shot, but often need to form and update our beliefs about the moral trait of
others, thereby guiding how we should get along with them in the future (Siegel et al., 2018). Although a substantial amount of
evidence has revealed the neurocomputational mechanisms underlying how people learn through feedbacks under the general
framework of reinforcement learning (O’Doherty et al., 2017), the neural underpinnings through which we infer the moral char-
acter of other people are still poorly understood. To investigate this issue,Hackel et al. (2015) performed a fMRI study in which
participants were asked to learn how generous an anonymous partner was via trial-and-error learning based on the proportion
of resources shared by the partner. As a control condition, participants also needed to learn which slot machine earned themselves
more. Model-based analyses revealed that participants relied more on generosity information than on reward value during the task.
Trial-wise prediction error (PE) of both types of information was commonly encoded in the right VS. However, the generosity
prediction error recruited an additional network in association with the formation of social impression, including the ventral lateral
prefrontal cortex (vlPFC), IPL, PCC extending to precuneus, as well as the right TPJ. Another study with a similar learning paradigm
also found a signal of generosity PE in the PCC/precuneus (Stanley, 2016). Furthermore, our ability to infer others’ moral character



The third issue is related to methodological approaches that should be taken to provide additional information from different
viewpoints, thereby characterizing a panoramic view of the moral brain. Obviously, the current literature predominantly considers
which parts of the brain (and the inter-regional connections) are associated with a speci� c form of moral decision using fMRI, sup-
plemented by the causality methods such as brain lesion and non-invasive brain stimulation (e.g., TMS, tDCS). There have been
several studies adopting the EEG technique (e.g., event-related potential, ERP) to explore the temporal features of moral decision
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