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and auditory feedbacks, the actual sensory experience. An efference copy of the motor 
commands is also sent to a forward model, which generates predicted somatosensory 
and auditory feedbacks. A delay is applied to the internal feedback signals (which 
become the “corollary discharge”) so that they are synchronized with the actual 
feedbacks. The efference copy mechanism is depicted in dashed line in Figure 5.1. 
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Figure 5.1. Our adaptation of the predictive control account of inner speech. During overt 
speech, given a desired sensory state, an inverse model computes motor commands that are 
sent to the motor system, which produces speech movements and sounds. These are then pro-
cessed by the sensory system, producing an actual sensory experience and resulting in an 
actual sensory end state. This actual sensory state provides a sense of ownership and can be 
compared with the desired state (C1) to improve the inverse model. In parallel, an efference copy 
mechanism takes place, depicted in dashed lines. A forward model predicts the sensory conse-
quences of the motor commands. The predicted sensory feedback (or rather its end state) can 
be compared with the desired sensory state (C2) to adjust the motor commands, even before 
the action is executed. In addition, when the two states are close enough, a sense of agency is 
felt. The predicted sensory feedback, to which a delay is applied, is also compared with the 
actual sensory feedback (C3), to improve the forward model, and to further contribute to 
agency. During covert speech, the lines and boxes in light grey are irrelevant. In parallel with 
the motor commands, inhibitory signals (dotted line) are sent to the motor system, preventing 
actual articulator movement from occurring. A residual actual sensory feedback may still be 
experienced, giving rise to the sense of ownership. The predicted sensory signal computed by 
the efference copy mechanism yields inner language percepts: the inner voice heard and/or the 
inner articulation felt and/or the inner sign/gesture seen. Its end product is compared with 
the desired sensory state (C2) to adjust the motor commands while providing a sense of agency 
if the two states are sufficiently similar. TPJ, temporo-parietal junction; LIFG, left inferior frontal 
gyrus; PM, premotor cortex; M1, primary motor cortex.


