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PROBLEM STATEMENT

This thesis addresses the challenge of effective anticipation stock
planning in a capacitated two-echelon supply network, consisting of
a single central production plant and multiple distribution centers
(DCs), by developing and evaluating a production-inventory
optimization model that supports the build-up of anticipation stock
before peak demand seasons, while minimizing holding and

backorder costs.
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MODELING APPROACH

To capture the complexity of this real-world setting, we formulate a
two-stage stochastic programming model (2SSP) on a rolling horizon
basis. 2SSP makes production and distribution decisions under
demand uncertainty while anticipating forecast information over a
short-term planning horizon. The model is executed iteratively as

new demand information becomes available.
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Stochastic demand is modeled using forecast percentage errors,
drawn from a normal distribution fitted to historical data. Since
increasing the number of demand scenarios increases
computational complexity, only five representative scenarios are
used in 2SSP. These are sampled around the forecast using a

structured scenario generation method.

RESULTS

We show that 2SSP outperforms two alternative planning policies,
with particularly high improvements in environments with high
demand variability and negative forecast bias. Additionally,
anticipation stock behavior is analyzed using EWMA control charts,
offering insights into the timing and composition. Results indicate
that it is cost-effective to prioritize the early production of slow-
movers, as well as products with low unit prices, reflecting low
holding costs, and high forecast accuracy, when building up
anticipation stock. The applicability of 2SSP is validated by
conducting a real-world case study at a large soft drinks
manufacturer. The results demonstrate a cost reduction of 8.96%

compared to the company's current planning model.

CONTRIBUTIONS

* Introducing a two-stage stochastic programming model on a
rolling-horizon basis, tailored for two-echelon systems facing
production capacity constraints.

* Proposing a structured scenario generation method that balances
accuracy and computational efficiency, making the model scalable
to large supply chain structures.

* Introducing statistical process control as a novel method to
identify and analyze the formation of anticipation stock within
optimized production-inventory decisions.

e Offering practical insights into anticipation stock formation for

different product characteristics.

DEPARTMENT OF INDUSTRIAL ENGINEERING & INNOVATION SCIENCES



	Slide Number 1

