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Application of Diffusion Model Incorporating the Seasonal Effect in Predicting Motherboard Sales

Bi-Huei Tsai* Chia-Jung Hsu®

Abstract

The first purpose of this study is to incorporate the seasonal effects in a diffusion model to compare the differences in sales
diffusion between two business strategies, own brand manufacturing and original equipment/design manufacturing strategies. This
study examines whether the sale volumes of the third and fourth quarter are greater than those of the other quarters. Our evidence is
expected to highlight the fact that European and American customers purchase computers as Christmas gifts. The second purpose of
this study is to incorporate the seasonal effects in a Bass model to discuss the diffusion process of the sales in the two main worldwide
production regions of motherboard industry, Taiwan and China. Finally, this study conducts the prediction accuracy analysis and
examines whether our proposed diffusion model, which takes seasonal factors into account, is superior to the conventional diffusion
model. Regarding diffusion process of different business model, we find that the potential market of original equipment/design
manufacturing strategy is by far greater than that of own brand manufacturing strategy. This implies that the manufacturing of
motherboards is characterized by standardization and high compatibility of components, allowing original equipment/design
manufacturing enterprises to dominate the market of motherboards by taking advantage of their economy of scale. Generally speaking,
the sale volumes of the third and fourth quarter are greater than those of the other quarters. The possible reason is the fact that
European and American customers purchase computers as Christmas gifts. In addition, when a new school semester begins, students
buy computers surrounding September. Finally, this study proves the prediction accuracy of our proposed diffusion model to be
superior to the conventional diffusion model when taking seasonal factors into account. Our results can provide motherboard
manufacturers with a valuable insight into motherboard diffusion characteristics to help them review their business strategies.
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