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Algorithm deterrence and man-machine game in Al era
from the perspective of prospect theory
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Shandong Qingzhou High-tech Research Institute, Qingzho, Shandong, 262500, China

Abstract

In view of the failure of the “rational actor hypothesis” of traditional deterrence theory in Al governance, this paper constructs a
human-machine dynamic game model based on prospect theory and proposes a cognitive adaptive deterrence framework. Core
contributions include: 1) Designing a two-modal deterrence mechanism to solve irrational decision bias through reference point
anchoring and probability weight correction; 2) The human prospect utility function (loss aversion coefficient A=2.18) and Al depth
strategy gradient model (DDPG) were established to realize probabilistic correction and adaptive loss amplification; 3) The mixed
experiment showed that the adaptive signal increased the violation suppression rate by 32% (OR=0.68), the dynamic strategy
increased the compliance rate by 13% (p<0.01), and the strategy variance decreased by 42% (F=9.37). The results show that the
algorithm deterrence needs to integrate the behavior parameter (probability distortion 6=0.76) rather than rely on the technical
advantage. This study provides a theoretical framework for Al governance based on “psychological adaptation”
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