All texts are of the exclusive responsibility of the authors

DISSOCIABLE EFFECTS OF AGENCY AND OWNERSHIP ON SPEECH
PERCEPTION

Margarida Marques?, Maria Amorim?, Sonja A. Kotz & Ana P. Pinheiro?

!Faculty of Psychology, University of Lisbon, Portugal;
2Department of Neuropsychology and Psychopharmacology, Faculty of Psychology
and Neuroscience, Maastricht University, Netherlands

Grant 146/20

Background: Speech production relies on a forward model that predicts the sensory
consequences of one’s vocal actions. When auditory feedback matches these
predictions, event-related potentials (ERPs) of the electroencephalogram (EEG) are
attenuated, supporting two partly overlapping experiences: agency (the sense of causing
the action) and ownership (the sense that the voice belongs to oneself). Whether early
sensory attenuation effects dissociate these experiences is unknown.

Aims: The present study aimed to dissociate the neural correlates of agency and
ownership during speech feedback monitoring using a novel EEG paradigm.

Methods: We recorded EEG from 50 participants during a voice playback task. Agency
was manipulated by contrasting self-chosen (self-generated) and unchosen (other-
generated) words; ownership contrasted the participant's own voice and the
experimenter’s voice. Sensory attenuation of the N1 and P2 ERPs was measured, and
their cortical generators were source-localized with eLORETA.

Analysis: We applied a multi-method analytical framework used to treat the various data
sets (narratives, art and statistics) produced through the study. Approaches included:
IPA & Co-interpretation with children, sensory ethnography, thematic analysis and critical
discourse analysis. A statistical analysis was applied to the data collected through the
online questionnaires. Descriptive statistics were calculated for demographic data and
for computing experience types in childhood, continuing experiences into adulthood, and
how adults respond to children when they report extra-sensory experiences.

Results: The findings reveal a functional and temporal dissociation between the two
core components of the self. Specifically, the N1 component was selectively modulated
by voice ownership (identity), whereas the P2 component was more sensitive to agency
(outcome contingency), suggesting that ownership precedes and subsequently impacts
agency. These findings were corroborated by source localization analyses, which further
identified distinct neural networks for each dimension: ownership engaged a fronto-
temporal network, including the insula, whereas agency recruited inferior parietal and
somatosensory regions. Importantly, an interaction between agency and ownership
emerged in the P2 time window, suggesting that while these processes can be
dissociated, they also converge during self-monitoring in speech.

Conclusions: These findings reveal a temporal and spatial dissociation between voice
agency and ownership. They further suggest that the forward model integrates both
sensorimotor predictions and memory-based representations to support a coherent
sense of self in vocal communication.

Keywords: Voice, Agency, Ownership, Self, Forward model



Publication:

Honcamp, H., Goller, L. K., Amorim, M., Duggirala, S. X., Johnson, J. F., Schwartze, M.,
Pinheiro, A. P., & Kotz, S. A. (2025). Multidimensionality of hallucination-like
experiences: A factor structure refinement of the Launay—Slade Hallucination Scale.
Schizophrenia Research: Cognition, 41, 100368.
https://doi.org/10.1016/j.sc0g.2025.100368

Honcamp, H., O’'Donnell, P., Pinheiro, A. P., Trujillo-Barreto, N., Schwartze, M., El-
Deredy, W., & Kotz, S. A. (2024). Differentiating hallucination proneness dimensions
through resting state alpha dynamics [Preprint]. bioRxiv.
https://doi.org/10.1101/2024.11.06.622288

Honcamp, H., Schwartze, M., Amorim, M., Linden, D. E. J., Pinheiro, A. P., & Kotz, S. A.
(2024). Revisiting alpha resting state dynamics underlying hallucinatory vulnerability:
Insights from Hidden Semi-Markov modeling. Journal of Neuroscience Methods, 407,
110138. https://doi.org/10.1016/j.jneumeth.2024.110138

Marques, M., Amorim, M., Kotz, S., & Pinheiro, A. P. (2025). Dissociable effects of
agency and ownership on speech perception [Preprint]. PsyArXiv.
https://doi.org/10.31234/osf.io/eub2p_v1

Pinheiro, A. P., Aucouturier, J.-J., & Kotz, S. A. (2024). Neural adaptation to changes in
self-voice during puberty. Trends in Neurosciences, 47(10), 777-787.
https://doi.org/10.1016/.tins.2024.08.001

Pinheiro, A. P., Sarzedas, J., Roberto, M. S., & Kotz, S. A. (2023). Attention and emotion
shape self-voice prioritization in speech processing. Cortex, 158, 83-95.
https://doi.org/10.1016/j.cortex.2022.10.006

E-mail contact: appinheiro@psicologia.ulisboa.pt



mailto:appinheiro@psicologia.ulisboa.pt

