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Abstract

This study employs an agent-based simulation framework to investigate the impact
of electronic retailers on manufacturers' inventory. While traditional retailers stabilize
supply chains through static demand signals, electronic retailers leverage modern
technologies to integrate dynamic data streams—such as sales trends, customer
satisfaction metrics, and real-time shifts in consumer preferences—into the ecosystem.
The model incorporates heterogeneous manufacturers with distinct forecasting
strategies across four scenarios of changing customer preferences. These manufacturers
are connected to either electronic platforms or traditional retailers, and the simulation
evaluates forecasting accuracy. Findings reveal that manufacturers linked to electronic
retailers, utilizing advanced demand forecasting and analytics, can experience growth
rates of 54-120% under conditions of excess demand relative to supply at the start of
the simulation. In contrast, manufacturers reliant on traditional retail channels face
significant excess inventory when encountering demand shocks. A critical insight is the
emergence of chaotic behavior, characterized by a Lyapunov exponent of 0.12 under
initial supply-demand equilibrium conditions, highlighting the inherent instability of
seemingly balanced markets. These results underscore agent-based modeling as a key
tool for analyzing the complexities of diverse ecosystems.
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