Transhuman intelligences will be hyperemotional
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For real-world biological intelligences increasing cognitive capa-
bilities go hand in hand with rising complexity and predominance
of emotional states. We argue that this correlation between cognitive
and emotional complexity is not a coincidence, but an indispensable
feature of both biological and artificial advanced intelligences. Trans-
human superintelligences will hence be hyperemotional in the sense
that they will possess a hyper-complex emotional control system.

High intelligence comes with an exponentially increasing set of
options for actions. How can an agent then make optimal use of its
capability? Given a well defined goal, e.g. to play and to win a chess
game, the agent may decide to pursue this objective efficiently. On
medium to long time scale the agent however faces the problem to
select a sequence of life-defining goals.

Traditional artificial intelligence research proposes two strategies
for the selection of overarching goals, viz for solving the motiva-
tional problem [1]. The first one conjectures that Als [2], even if of
transhuman intelligence, could be programmed to wait patiently for
a human operator to provide a task. In the second scenario an Al
would perform a search strategy for the optimal course to reach a
life-long overarching goal [3]. Life-long optimization seems how-
ever unlikely in an environment where chaotic phenomena, such as
the weather [4], abound and in which the actions of other intelli-
gences need to be taken into account. Two transhuman intelligences
cannot out-compute each other.

Biological intelligences solve the motivational problem, viz goal
selection, through a diffusive emotional control system acting indi-
rectly through the mostly non-specific release of neuromodulators
like Dopamine, Serotonin, Norepinephrine and Acetylcholine [5].
Neuromodulators do not interfere directly, by definition, with cog-
nitive information processing, i.e. with neural firing, modulating
however the processing pathways of the cell, synaptic transmission
and learning [6]. The mixture of active neuromodulators defines the
working regime of the targeted cognitive systems.

Emotions are sensed only when a concurrent activation of the neu-
romodulatory system has occurred [7, 8]. The vast majority of neuro-
modulators flowing through our brain is however neutral in the sense
that we do not directly note their effects. Emotions arise only when
neuromodulation has a secondary effect on the body, the James-
Lange conjecture, with the propio-sensory feedback from muscles
and viscera causing in turn the defining introspective awareness of
emotional states [9]. The fact that the right anterior insula (rAl),
which plays a central role in the neural circuitry mediating emotional
propioception, has evolved rapidly in the recent evolutionary history
of the human brain [10], indicates that the sensation of emotions,
especially that of higher social emotions like guilt, empathy and ex-
clusion, did become progressively more vivid over the course of our
phylogenetic development.
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Apart from a relative small fraction of emotional states connected
to basic drives like hunger and survival, emotions do not cause behav-
ior directly, acting instead indirectly through anticipation, reflection
and feedback [11]. Comparative evaluation of behavioral options is
consequently a core functionality of emotional states, which hence
play a central role in goal selection. In this view it is not a surprise
that a substantial part of human cultural production, such as novels
and movies, deals with people confronted with motivational prob-
lems in situations where our emotional weighting mechanisms offer
conflicting solutions. Advanced artificial intelligences will need like-
wise a net of emotional weighting qualia matching the complexity of
their behavioral options.

Even animals capable of only limited sets of behaviors dispose of
non-trivial neuromodulatory systems selecting active neural circuits
among the ones with are anatomically available [12]. On phyloge-
netic higher levels evolution has developed the James-Lange feed-
back mechanism, which we experience as emotions, allowing the
brain to become indirectly aware of the activation of a certain frac-
tion of its own neuromodulatory control system. The power of pas-
sion is therefore, in contrast to unconscious neuromodulation, that
neuromodulatory regulation may now be the subject of cognitive de-
liberations and hence also of cognitive control.
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