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ABSTRACT

This article adopts a real options approach in a perpetual continuous-time framework
to derive the closed-form solution for the optimal operating policy of a two-echelon
sequential dynamic supply chain. In this model, we assume that the spot price of goods
follows a stochastic process, the per-unit costs for both the supplier and the retailer depend

on changes in the spot price, and the sales volume of goods is a strategic decision variable.

The research results indicate that the optimal decisions for shipping volumes and sales
volumes in the supply chain depend on the relationship between the spot price, the threshold
price at which the supplier sells products to the retailer, and the threshold price at which the

retailer sells each unit of the product to customers.

We also examine the effects of the market risk-free rate and the volatility of the spot
price return, both of which are found to be positively correlated with the value of the supply
chain. Consistent results are observed at the individual firm level, where both the risk-free

rate and return volatility of the spot price exhibit a positive correlation with firm value.

Keywords: Stochastic Costs, Dynamic Supply Chain, Joint Profits, Threshold, Real Option
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EEE M (Value-Matching Condition ) : H(SA):U(SAS)&U(@):V(Q)

N

SEOEHRER A ( Smooth-Pasting Condition ) : Hy (§;) =U,, (S*;)EZUSR (§;) =V (3*;)

lim —V(SR )

Sp—®© SR

<o (20)
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H(S;)=AS" +4,5," (21)
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