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Abstract

Proposing a Three-Level Supply Chain-Inventory Model With
Controllable Lead Time and Service Level Constraint

Parisa Karimi

In the system under study, an integrated three-level (supplier, manufacture, buyers) inventory
model is proposed. The supplier produces a finished product’ raw material in a batch environment
and delivers it to a manufacture produces a finished product in a batch environment and delivers it
to buyers facing a stochastic demand, which is assumed to be normally distributed. The buyers and
manufacture review their inventory using continuous review policy, and the unsatisfied demand at
the buyers is completely backordered and also, buyers' lead time is controllable which can be
shortened at an added cost. A model is formulated to minimize the joint total expected cost of
supply chain to determine the optimal production-inventory policy. In many inventory models,
stock cost is a cost component in the objective function, therefore, it is often difficult to estimate
the stock-out cost in inventory systems, and so instead of having stock-out cost component in the
objective function, a service level constraint (SLC) corresponding to each buyer is included in the
model. An algorithm is developed to obtain the optimal solution of the proposed model. Finally, a
numerical example and using MATLAB software, effects of assumptions used in this paper are
evaluated and discussed.

Keywords: Integrated inventory model, Controllable lead time, Service level constraint
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