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This project has investigated how well methods for estimating shipping delays perform. 

As a customer you can nearly always expect to find the item that you want in the store at a competitive price. In part, that experience can be attributed to companies’ efforts to model inventory dynamics. The problem they face is the uncertainty of the system. From the retailer’s perspective they don’t know how many customers will demand a specific product in the coming week, and they also don’t know with certainty how long it will take until an order is sent from the warehouse. These delays are due to stockouts at the warehouse and the frequency of their occurrence is influenced by how much stock is at hold. Previous research has shown that a rather low service level at the warehouse is optimal. While forecasting demand has typically been the focus, in this thesis we evaluate how well methods for estimating stockout delays actually perform.

To begin, evaluating these methods requires something to compare them against. Ideally, we would go out into the real world and make predictions from the setup of an actual inventory system, but this was not feasible. Instead, we make use of a simulation program that follows all the rules and standard behaviour a computerized inventory system would follow. The setup has eight retailers that place orders with a central warehouse, which in turn orders from an outside supplier. To properly test the performance of the methods, they are evaluated under different conditions to ensure the results are valid. 

The four methods are implemented in Python and can then output estimates for each setup. These estimates are then compared to the simulation results. What we found is that the method proposed by Berling and Farvid (2014) performs the best of the 4 methods tested. One thing worth noting is that the worst performing method does not differentiate the delay between the retailers and considers only the average delay.

Of the different setup factors, the warehouse fill rate contributed the most to delay. More specifically,  a higher fill rate leads to lower delay.  Higher mean time between arrivals and larger batch sizes both lead to increases in delay but their effect was not as large. 

For future research, methods that cover a partial delivery policy could be explored. Under this policy the warehouse always delivers what it has on hand even if that is not enough for a full order. In our thesis we include one possible method in this area that can be researched.
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