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Overview

• Anatomical Substrates of Social Cognition

• Deficits

• Know Thyself

• Theory of Mind: Understanding the Mental 
States of Others

• Social Knowledge



Anatomical Substrates of Social Cognition

• DLPFC

• VLPFC

• VMPFC

• Medial parietal cortex

• OFC

• PCC

• ACC

• STS

• FFA

• TPJ

• HPA









Deficits in Social Cognition

• Autism Spectrum 
Disorders

• Schizophrenia



Socrates’ Imperative: Know Thyself

• Self-Reference Effect



Socrates’ Imperative: Know Thyself

• Default Network







Judging the Self

Less deactivation in the anterior cingulate was associated with rating positive personality traits 
in comparison to negative personality traits. vACC is the ventral anterior cingulate cortex.



Insight



Insight



(a) Participants first performed a social skill task that required them to 
make conversation with an experimenter they did not know well. (b) 
After performing the task and reporting on their perceptions of their 
own social appropriateness and emotions, participants watched a 
videotape of their task performance. 



In contrast to the 
other brain-damaged 
participants and the 
healthy control 
participants, patients 
with orbitofrontal 
damage became 
embarrassed after 
viewing their social 
mistakes on videotape.



Social Knowledge

• Orbitofrontal Cortex Damage

People with damage to the orbitofrontal cortex may fail to 
inhibit socially inappropriate behavior. Why? The 
information about the emotional consequences of their 
actions has been lost. 



People make inferences about the actions of others using their own 
expectations based on experiences from their own lives.



실망(disappointment) vs. 후회(regret)



disappointment



Developmental Milestones

• Preference for human faces

• Recognition of name

• Pointing to something an adult cannot find

• Violation of expectations

• Passing nonverbal false belief tasks

• Physical location affects perspective

• Passing traditional verbal false belief tasks

• Ability to represent more than one mental state

• 4 months

• 4 months

• 12 months

• 15 months

• 17 months

• 3–4 years

• 4+ years

• 11+ years



As the expressions of disgust became more intense, the BOLD 
response in the insula increased.









Asian Emoticon

Western  Emoticon



Why do Hello Kitty products are so popular only in Asian 
countries (compared with Western countries)?







Medial prefrontal cortex activity was associated with forming 
impressions of personality in comparison to remembering sequence 
order.



False Beliefs

• Sally–Anne Task

• Can you take someone 
else’s point of view?

• What challenges might 
you face if you were not 
able to understand 
someone else’s point of 
view?



False Belief and Adults

• Kovac’s Study with 
Adults

• How is reaction time  
affected by false 
beliefs?



False-belief task: Participant’s reaction time is influenced by agent’s 
belief, even though it is irrelevant. P = participant, A = agent.

Four conditions; the final two are surprising.
The ball stays behind the screen while the agent is watching, and 

after the agent leaves, the ball stays put—-no false belief.
The ball rolls out from behind the screen while the agent is 

watching, and after the agent leaves, the ball stays put—no false 
belief.

The ball stays behind the screen while the agent is watching, but 
after the agent leaves, the ball rolls away—surprisingly, the agent 
will hold the false belief.

The ball rolls out from behind the screen while the agent is 
watching, but after the agent leaves, the ball returns to its 
position behind the screen—surprisingly, the agent will hold a 
false belief.



Brain Abnormalities in Autism

• Head circumference 

– Birth versus first birthday

• Frontal lobes 

• Superior Temporal Sulcus

• Amygdala 

• Cerebellum

• Hippocampus

• Functional Connectivity



Importance of Eye Gaze 

• Selective Attention

The eye gaze of healthy 
participants is compared to that of 
participants with autism while they 
are watching characters in a film. 
(b) Healthy participants tend to 
focus on the eyes of characters in a 
film. In comparison, participants 
with autism do not show selective 
attention to the eyes in 
comparison to more non-
informative aspects of the face



손톱으로칠판을긁다



레몬을베어물다



Nut shot



Observation initiates simulation in the brain. 



Imitative Behavior

• Yawn Contagion

• Mirror Neuron System

– Deficits  in linking the initial motor acts into action chains





Giacomo Rizzolatti et al. (1992)



Mirror neuron (거울신경세포)



Imitative Behavior



(a) In typically developing children, the activity of MH muscle differs 
depending on the action. During execution of the bringing-to-the-
mouth (red), the EMG indicated that the MH muscle’s activity 
increased several hundred ms before the hand actually grasped 
the food. When the activity is a placing action (blue) with no 
eating involved, the muscle remained inactive. 

(b) In children with ASD, there is no activation of the MH muscle 
during execution of either reaching or grasping. Similar results 
are seen during the observation of the bringing-to-the-mouth 
action (red) and the placing action (blue) in (c) normally 
developing children. 

(d) In children with autism, however, observing a hand grasping food 
and bringing it to the mouth does not illicit any MH action.









Tania Singer found that empathy activates the same regions of the 
brain that process these context-dependent aspects of pain, including 
the anterior insula and anterior cingulate. 



Theory of Mind and the Right Temporoparietal Junction

• Localizer Procedure



Theory of Mind: 
Understanding the Mental States of Others

• Intentional Eye 
Shifts

The superior 
temporal sulcus 
tracked the 
intention behind 
shifts in eye gaze 
rather than all 
shifts in eye gaze.













Inferences



Inferences



Frontotemporal Lobar Degeneration 

Cortical atrophy in frontotemporal lobar degeneration patients with 
social disorder (shown in blue) overlaps with brain regions that are seen 
to activate in fMRI studies of healthy adults undertaking judgments of 
negative social scenarios (shown in orange).







: moral decision-making



Why are we moral?



Moral decision-making

• Moral decisions are grounded in an individual's sense of ethics, 
which may be defined using approaches such as the utilitarian 
approach, the rights approach, the justice approach or the virtue 
approach. Because of the different ways ethics are defined by 
different people, some decisions are likely to be considered moral 
by some and immoral by others.



• In the utilitarian approach, a moral decision is one that causes the 
most good for the most people while harming the fewest people. 

• The rights approach defines morality in terms of the rights possessed 
by human beings, such as the rights to privacy, safety and truth, as 
well as the right to not be used by other people. Under this more 
rigid system, a moral decision is one that does not violate the 
personal rights of any individual.

• The justice approach is also known as the fairness approach. A moral 
decision in the justice approach is one that treats all parties involved 
equally, with no signs of discrimination or favoritism.

• The virtue approach assumes that individuals are constantly striving 
towards future goals and ideals regarding who they want to be. In the 
virtue approach, a moral decision is one that is consistent with both 
who the individual is, who he eventually wants to become and 
whether this decision is moving him towards those virtues or away 
from them.











Moral Decisions: Trolley’s dilemma













In patients with antisocial personality disorder, the volume of cortex 
(gray matter) in the prefrontal region of the brain is significantly 
reduced from both a normal and a substance dependent control group.







Moral Decision vs. Economic decision


