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The present study derives the evolution of social emo-
tions by inclusion of other-regarding concerns from the
non-social emotions of self-regarding concerns. Emo-
tional processing is a self-discovered error-correction
feedback process in which computations are involved to
assess the accuracy of the internal brain-generated pre-
dictions with respect to the reality, in order to increase
its probability of an organism’s own survival.
The current model extends the self-regarding emo-

tional feedback for self-preservation to other-regarding
emotional feedback for social-preservation by including
“self-and-others” as an entity for survival optimization.
It extends the previous emotion model, in which EMO-
TION-I [1] derived the pre-processing computations
needed to assess the desirability of contextual “feel” of
the sensory stimuli for survival. It further extends the
EMOTION-II [2] model that derived the needed com-
putations for self-discovery and self-correction of error-
conditions in its internal predictions of the external
world. This self-assessment is accomplished by compar-
ing expected outcomes with actual outcomes, in which
“disparity” represents a fault-condition leading to unhap-
piness as a feedback, and congruency leading to happi-
ness as feedback for emotional processing [3].
The previous models focused on the self-preservation

and self-survival as the criteria for error-minimization of
the desirable outcome as predicted by the internal brain
model for an autonomous organism. The present model
incorporates the preservation of the social entity – i.e.,
the survival of the whole (between self and others),
rather than the survival of the individual entity. By
incorporating of the extended-self (that includes others)

in the optimization process of error-minimization, the
model provides the evolutionary process for social inter-
action that produces social emotions as feedback for the
system (self and others) as a whole in its computation.
By extending the optimization process to include pre-

servation of self and others, it introduces emotional
feedback that is not just self-regarding, but also other-
regarding. This forms the basis for social interactions
that promote mutual survival, and the ability to “feel for
others” – i.e., the development of empathy emotion.
This model is derived based on the ability for an

organism to change the “frame of reference” from “self-
centered” reference-frame to “other-centered” reference-
frame. This change in reference-frame is computed by
using the relativity principle of directional vectors that
represent the disparity between self and others. When
the frame of reference is switch from self to others, the
directional vector could change sign from positive to
negative, resulting in relativistic change in perception of
the comparison between self and other – i.e., from self-
centered, self-regarding optimization to other-centered,
other-regarding optimization.
Furthermore, the objectivity of emotional response can

be accomplished by using a neutral frame of reference
that is neither self-centered nor other-centered, but with
respect to an independent frame of reference from a
neutral party. For instance, fairness is an assessment
comparing the disparity between self and others, in
which the disparity is also a signed vector quantity –
unfairness is reflected by the negative disparity-vector,
whereas fairness is reflected by the positive disparity-
vector between self and others. The empathic emotion
is an emotional feedback that can be computed by
switching the frame of reference from self-centered to
other-centered, such that perspective-switching can be
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viewed from the other’s point-of-view (putting in some-
one’s shoes), resulting in empathic emotional feedback.
Thus, what is seen as unfair would become fair when
such perspective (vectorial sign) is changed by the
switch in reference-frame.
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