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Abstract

To address the problem of dynamic adaptation between supervision and incentives in the comment
governance of e-commerce platforms, this paper constructs a linear-quadratic stochastic Stackel-
berg differential game model with the platform as the leader and merchants as followers. Taking
the authentic credibility of comments as the core state variable, Brownian motion is introduced to
characterize market uncertainty. The equilibrium strategies are derived by adopting the backward
induction method combined with the stochastic Hamilton-Jacobi-Bellman (H]JB) equation. Mean-
while, the moderating effects of core parameters and time horizon length are systematically ana-
lyzed, and the dynamic characteristics of the strategies of both parties are clarified. The results
show that: under a finite time horizon, both the platform’s supervision intensity and merchants’ in-
centive intensity are linear feedback functions of comment credibility, presenting the dual dynamic
characteristics of “time horizon constraint + credibility-driven”. The intensity of strategies decreases
with the remaining time, indicating thatheavy investment in the early stage can rapidly improve cred-
ibility, while steady investment in the later stage balances costs and benefits. Core parameters such
as cost-benefit coefficients, discount factors, and time horizon length exert significant moderating
effects on strategy evolution. The platform’s first-mover advantage can guide merchants’ incentive
behaviors through supervision strategies, thereby achieving the collaborative optimization of the
comment ecosystem. Moreover, merchants’ incentives play a more prominent leading role in im-
proving credibility.
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Figure 1. Evolution trajectory diagram of review credibility and strategy intensity
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