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Abstract:  
 
Artificial intelligence (AI) is set to take over several tasks within decision space that have traditionally been reserved for 
humans. In response, human decision-makers interacting with AI systems may have difficulty forming trust around such 
AI-generated information. Decision-making is currently conceptualized as a constructive process of evidence 
accumulation. However, this constructive process may evolve differently depending on how such interactions occur; 
thus, engineering decision-making is paramount. To understand various dynamics that influence the decision 
environment, an experiment (N=192) was conducted to understand the trust-related dynamics of human-AI interaction. 
The result of the study demonstrates that trust was found to oscillate over time, and it was discovered that eliciting a 
judgment on AI-provided advice exhibited a bolstering effect on trust. Additionally, it was revealed that participants 
exhibited violations of total probability that commonly used modeling techniques, e.g., Markov models, are unable to 
capture. Therefore, an approach using quantum open system modeling, representing trust as a function of time with a 
single probability distribution, is shown to improve modeling trust in an AI system over traditional Markovian 
techniques. The results of this study improve the understanding the Human-AI interaction dynamics and ameliorate 
time-critical decision-making situations in complex task environments.  
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