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Abstract

This paper presents a generalized diffusion model (GDM-R) based on fractional calculus, which is
used to describe the market diffusion process involving repeat purchasing behavior. This model
extends the traditional Bass model by introducing Caputo fractional derivatives and memory inte-
gral terms, thereby more accurately depicting the historical dependence of consumer decisions and
the dynamics of repeat purchases. We have derived the mathematical form of the model in detail,
designed an efficient numerical solution algorithm, and verified the model’s effectiveness. Finally,
specific marketing strategy optimization suggestions are proposed.
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Figure 1. Comparison of models
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Figure 2. Analysis of marking strategies
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