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Abstract

Trust in human-robot interaction (HRI) is widely studied, yet the cognitive mechanisms underlying it
are unclear. We propose the Expectation-Trust Model (ETM), a process-level account of trust grounded
in expectations and formalized within a drift diffusion modeling framework. In ETM, trust is represented
as an evidence accumulation process in which existing knowledge about robots determines the starting
point, while deviations from expectations influence the drift rate. Positive drift reflects behaviors that
exceed expectations, such as excellent performance, whereas negative drift reflects expectation violations,
such as robot errors. We apply ETM to simulate trust dynamics from two published datasets, capturing
empirical patterns including trust formation, violation, and repair. Differences in trust were explained
by variation in starting point and drift rate corresponding to robot design, performance, and trust repair
strategies. ETM provides a parsimonious mechanistic explanation for trust in HRI and generates precise,
testable predictions about how expectations shape trust.
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