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Abstract

With the rapid development of social e-commerce, competition among platforms has become increas-
ingly intense. Based on the Lotka-Volterra competition model from ecology, this paper constructs
adifferential equation model for the evolution of user scale on social e-commerce platforms. By
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introducing parameters such as platform content quality factor (q), user stickiness coefficient (u), and
cross-platform traffic diversion rate (p), the core competitive elements of social e-commerce plat-
forms are quantified and incorporated into the model analysis. Numerical simulations are con-
ducted using MATLAB to analyze not only the impact of basic parameters (market capacity K, natu-
ral growth rate r) but also the effects of different competitive strategies when used individually and
in combination. The research results indicate that content quality optimization can significantly in-
crease the platform’s user carrying capacity; enhanced user stickiness effectively resists erosion by
competitors; cross-platform traffic diversion strategies are particularly effective in the early stages
of competition; and combined strategies lead to a substantial improvement in the platform’s final
user scale compared to single strategies. This study provides a systematic theoretical framework and
quantitative decision-making tool for the formulation of competitive strategies on social e-commerce
platforms.
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Figure 1. The impact of market capacity K on the evolution of competition
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Figure 2. The impact of the natural growth rate » on the evolution of competition
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Figure 3. The impact of the competition coefficient a on the evolution of competition
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Figure 4. The impact of content quality ¢ on the evolution of competition
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Figure 5. The impact of user stickiness x on the evolution of competition
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Figure 6. A comparison of the evolution of Platform 1 under different strategies
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