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The neural substrates of motion inhibitory control during Go/No-Go response inhibition task
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Chapter 1: Response inhibition is crucial for effective cognitive control, enabling individuals to suppress behavioral
responses in various contexts. This study centers on the Go/No-Go task, a widely adopted method for assessing response
inhibition, using event-related potentials (ERPs) to explore its neural underpinnings. Despite existing research, the
impact of varying Go/No-Go ratios on neural mechanisms remains unclear. This research aims to fill this gap by
investigating how different ratios affect response inhibition and associated brain activity, aiming for a deeper
understanding of cognitive and neural processes.

Chapter 2: In the behavioral experiment, participants performed the Go/No-Go task under varying inter-stimulus
intervals (ISIs) and Go/No-Go ratios. Increasing the proportion of No-Go trials led to slower response times, indicating
heightened difficulty and increased demands on inhibitory control. These findings underscore the role of Go/No-Go
ratio in modulating task difficulty and the effectiveness of response inhibition.

Chapter 3: The ERP experiment involved recording EEG data from participants performing the Go/No-Go task to
investigate neural correlates of response inhibition. ERP findings showed that higher proportions of No-Go trials were
associated with reduced inhibition, as reflected in changes in the NoGo-P3 component. Specifically, decreased amplitude
and increased latency of the NoGo-P3 indicated less efficient inhibition under more challenging task conditions. These
results highlight the critical role of Go/No-Go ratio in shaping neural mechanisms underlying response inhibition.

Chapter 4: Complex network analysis provides a comprehensive approach to understanding brain activity during
response inhibition tasks. By analyzing EEG data using metrics such as coherence and global network properties, this
chapter explores how different brain regions interact and coordinate. Such analysis reveals the dynamic nature of neural
processes involved in response inhibition, complementing traditional ERP methods and offering a broader perspective
on brain connectivity and information flow during cognitive tasks.

Chapter 5: This study contributes to our understanding of response inhibition by demonstrating that varying Go/No-
Go ratios significantly influence task performance and neural activity. Both behavioral and ERP experiments
consistently showed that increasing proportions of No-Go trials lead to slower response times and reduced NoGo-P3
amplitude, indicating greater difficulty in inhibitory control. Complex network analysis further revealed intricate
patterns of brain connectivity underlying response inhibition, highlighting the interactive nature of neural processes.
Overall, these findings deepen our knowledge of how task parameters modulate cognitive and neural dynamics in

response inhibition tasks.
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