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Panel (f) depicts the neural process theory proposed within active inference. Example simulations using this
process theory are shown in Figure 3. In this theory, probability estimates for a given phenomenon (e.g.,
being friendly or hostile) are associated with neuronal populations that are arranged to reproduce known
intrinsic (within cortical area) connections. Red connections are excitatory, blue connections are inhibitory,
and green connections are modulatory (i.e., involve a multiplication or weighting). Similar to predictive
coding, these connections convey different types of prediction and prediction error signals (labeled as sig-
nal types 1-5), but in this case also incorporate action selection. Cyan units correspond to predictions about
future sensory inputs (o) and the causes of those inputs (s) if one were to follow one sequence of actions
versus another (i.e., policies, i) at each time point (), while red units represent a type of ‘best guess’ about
causes of sensory input when considering the probability of all possible policies(i.e., a Bayesian model aver-
age). Pink units correspond to sensory prediction errors (g) and preference predictions errors (), which
are used to evaluate expected free energy (G) and compute subsequent policy probabilities (7). When
selecting an action (u) at each time point, policy probabilities are also modulated by an expected precision
term (y) that has been linked to dopamine. Predictions are conveyed by one set of synaptic connections
(denoted by the letter B), while prediction errors are encoded by a different set of synaptic connections
(denoted by the letter A) ; these synaptic connection strengths are updated during associative learning(i.e.,
long-term synaptic potentiation and depression). Only exemplar connections are shown to avoid visual
clutter. Furthermore, we have just shown neuronal populations encoding beliefs under two possible poli-
cies over three time points. For an introduction to the associated mathematics describing neuronal interac-
tions in this theory, see Friston et al., and Da Costa et al.
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