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Abstract

As the digital economy continues to deepen, platform algorithms have increasingly become a founda-
tional pillar of the e-commerce ecosystem. Through the systematic collection, processing, and alloca-
tion of data factors, algorithms are deeply embedded in key transactional stages, including matching,
information dissemination, and price formation. While this mechanism enhances transaction effi-
ciency, it also gives rise to governance challenges such as insufficient transparency in algorithmic de-
cision-making, the concentration of platform power, and the erosion of transactional fairness. To rig-
orously examine how the intensity of algorithmic governance affects e-commerce transaction effi-
ciency through its influence on the allocation of data factors, this study adopts the perspective of mar-
ket-oriented data factor allocation and constructs a tripartite game-theoretic model involving plat-
forms, merchants, and consumers. The results indicate an inverted U-shaped relationship between
algorithmic governance intensity and transaction efficiency. Moderate governance mitigates infor-
mation asymmetry and improves the structure of data allocation, thereby enhancing transaction effi-
ciency. In contrast, excessive governance increases merchants’ compliance burdens and suppresses
market innovation, ultimately leading to efficiency losses. Moreover, platforms’ data control capacity
and consumers’ information sensitivity play significant moderating roles in this mechanism. By theo-
retically delineating the efficiency boundary of algorithmic governance, this study provides a rigorous
analytical foundation for the implementation of differentiated and dynamic algorithm governance
policies in e-commerce platforms.
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Table 1. Major parameters and their corresponding values
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Transaction Efficiency(TE)

Figure 1. Three-dimensional surface plot of data openness level, algorithmic governance intensity,
and transaction efficiency (TE)
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Figure 2. Relationship between governance intensity and transaction efficiency under different
data-sharing levels (1): an inverted U-shaped pattern
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Figure 3. Relationship between governance intensity and transaction efficiency under different levels of
over-governance suppression intensity & (Robustness Test)
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