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Fresh Agricultural Products Inventory and Coordinative Optimization Based on
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Abstract: In order to investigate the effect of fresh-keeping effort on the inventory and profit of fresh
agriculture products, the intelligent optimization algorithm is adopted to analyze the 2-echelon fresh
agricultural product supply chain inventory model composed of a supplier and a retailer. Both the quantity
deteriorating and the quality deteriorating functions affected by preservation effort factor are described in the
model, especially to highlight the intrinsic relationship between them. The common influence of price and
quality deteriorating rates is taken into account in market demand. With the aim of maximizing profit, the
optimal pricing and inventory decision under modes of centralization and decentralization is made. Then, in
order to maximize the profit of the supply chain system and win-win cooperation between the 2 sides, revenue
sharing contract is introduced for optimal coordination of decentralized decision-making. Finally, the validity
of the model is verified by numerical simulation, and the sensitivity analysis on fresh-keeping effort and price
sensitive factor and other related system parameters are further carried out. It is found that (1) the increase
of retailer’s fresh-keeping effort has a more significant impact on both the profits of total system and both sides
of supply chain than the investment of supplier’s freshness effort, while the increase of price sensitive factor
will lead to a sharp decline in product price and profit; (2) to certain conditions, the contract parameters

could maximize the system profit and achieve supply chain win-win situation; (3) the reduction of the quality
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deteriorating rate and the increase of the retailer’s fresh-keeping sensitive factor will not have a greater impact

on the coordination result, however, all of them are conducive to the improvement of the overall profit of the

supply chain system.

Key words; logistics engineering; inventory decision; intelligent optimization algorithm; fresh agricultural

product; fresh keeping effort; revenue sharing contract
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Tab.1 Symbols and meanings of parameters
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Tab.2 Parameter assignment table of supplier inventory model
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Tab.3 Parameter assignment table of retailer inventory model
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Tab.4 Optimal decision-making and profit statement

under different modes of supply chain
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Tab.5 Sensitivity analysis on system parameters z, and b

SR P P’ w”* Q" (2 ) " i’ !
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