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Application of Lotka-Volterra Models in the Competitions between the
Two Leading Semiconductor Foundry Firms in Taiwan
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ABSTRACT

This study applies Lotka-Volterra model to investigate the investment and development strategies for IC
foundry industry in Taiwan by comparing the dynamic competitive relation between Taiwan Semiconductor
Manufacturing Company (TSMC) and United Microelectronics Corporation (UMC). We explore whether
TSMC and UMC compete or cooperate each other through analyzing TSMC’s and UMC’s monthly revenue. In
addition, we conduct equilibrium analysis as well. This study also implements Bass model to verify the accuracy
of prediction for TSMC’s and UMC’s revenue trend with Lotka-Volterra model. The result shows the relation
between TSMC and UMC is commensalism. UMC’s revenue growth benefits TSMC, while TSMC has no effect
on UMC. The possible reason is that TSMC pursues the development of advanced technologies and improves
capacity to fulfill customers’ demand. As a competitive follower, UMC stimulates TSMC’s advancement,
consistent with the horse flies effect. Our results also conclude that Lotka-Volterra model has better prediction
ability than Bass model in predicting TSMC revenues since the competitive and cooperative relation between
TSMC and UMC is considered in Lotka-Volterra model. The results of the equilibrium analysis show the stable
relation between TSMC and UMC in long-term competition. The TSMC revenues maintain at higher level than
UMC revenues.
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