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Conformity refers to changing one’s behavior to match with the others, which
has been considered as the basis for communication, coordination, and even culture.
Previous studies about conformity mainly focused on examining different
modulators of conformity and the cognitive process underlying it. However, little is
known about how conformity is learnt. To fill this gap, I focused on the social and
non-social reinforcement learning mechanisms underlying conformity.

In study 1, I tested whether reward or punishment is the stronger motivator
underlying learning, while reward and punishment can be either social or non-social.
A series of probabilistic selection tasks (PS task) was adopted. Traditional PS task
includes a training and a testing phase. During training phase three different stimulus
pairs (AB, CD, EF) are presented randomly, and participants have to choose one
from each pair. Feedback of whether it is a correct choice is then provided. Choosing
A leads to correct feedback in 80% of AB trials, while B is incorrect in those trials.
Similarly, C is correct in 70% of CD trials, and E is correct in 60% of EF trials.

Subsequent testing phase includes novel combinations of all the training stimuli (e.g.,



AE, BD, etc). In all the novel pairs including A or B, their performance of
approaching A and avoiding B represents reward learning and punishment learning,
respectively. On the other hand, the performance of selecting between two stimuli
with similar reinforcement history (e.g., A-C: 80%-70%) was expected to be worse
than pairs with apparently different reinforcement history (e.g., A-E: 80% -30%),
which refers to the conflict monitoring effect.

Experiment 1a serves as a baseline experiment by using the original PS task with
non-social feedback (incorrect/ correct) provided. It was used to exclude the
possibility that any preference in either approaching A or avoiding B, if there was
any, in later social reinforcement learning situation was due to the general learning
bias. The results demonstrated that there was no bias in either approaching A or
avoiding B in non-social reinforcement learning. Only conflict monitoring effect was
found. Experiment 1b used a modified PS task with social reward and punishment
(being congruent/ incongruent with another person) as feedback and an antique value
evaluation as the cover story. The results showed that participants were more
susceptible to social punishment. They performed better in avoiding social
punishment tagged antique than approaching social reward tagged one. Experiment
Ic used a gambling game as the cover story and Japanese characters as materials.
Results showed that even upon knowing others’ information did not have any value,
participants still performed better in avoiding social punishment. A conflict
monitoring effect was also found.

In study 2, I answered the following question: is our susceptibility to social



reward and punishment in social reinforcement learning related to conformity
behavior measured in a separate task? Random shaped polygons with six different
colors were used as materials, and social reinforcement ratio was tagged on the
colors. Due to the task difficulty, experiment 2a did not find any effect when only
different colored board lines were used to form polygons. In experiment 2b, by
filling the polygons with different colors, participants showed a negative social
learning bias with and without self-preference controlled. More importantly, their
performance in avoiding social punishment was correlated with normative
conformity after self-preference was controlled. The results suggested that normative
conformity was related to our susceptibility to the basic social punishment signal
during social reinforcement learning.

Utilizing event-related potential (ERP) technique, Study 3 investigated how and
when the conforming or non-conforming behavior might affect outcome evaluation
process. In a perceptual judgment task, participants were given the choice between
conforming and not conforming with incongruent group opinion followed by an
outcome (correct/ incorrect). The FRN effect (incorrect minus correct), which
reflected error monitoring, following the non-conforming decision was stronger than
the effect following the conforming decision. It suggested that conformity influenced
our outcome evaluation process.

In conclusion, participants were more susceptible to social punishment than
social reward during social reinforcement learning. Their susceptibility to social

punishment in implicit social reinforcement learning was related to normative



conformity. Conformity and non-conformity behavior affected outcome evaluation

process.
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