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Thesis Summary

This dissertation discusses safety stock calculation functions. There are many methods to
predict average demand, however, residual errors are different for each prediction methods.
In this sense, safety stock calculation method is important to support and mitigate the effect
comes from the error. Bad average prediction could be covered by good safety stock
calculation function. In this dissertation we consider two safety stock calculation methods.
First one is to propose safety stock calculation function considering supply side uncertainty
and taking into account the uncertainty of supply lead time. The second on is to propose
safety stock calculation function considering sales side uncertainty and taking into account
the correlation of demand between consecutive two days. With respect to the supply side
uncertainty, we further consider two correlated uncertainty of lead times, considering
supply disruption which may caused by natural disasters, human errors, fire and so on.
Eppen & Martin model considers two independent lead times distribution, however do not
consider dependency of correlation between these two lead times when we deal with the
problem of supply disruption. We extended Eppen & Martin model incorporating
dependency of two lead times, lead time under normal operation, and lead time under supply
disruption. For practical use, we suggest continuous observation on difference and change
of probability of disruption in each stage in supply chain. To support quick decision making,
we derived simple calculation function without solving non-linear optimization model.
With respect to the demand side uncertainty, we dealt with demand data that has correlation
between consecutive two days. Correlation can be treated using ARIMA model and other
more elaborated mathematical models, however it would be hard to implement it for
practical use if we face non-stationary demand process. Demand data can be obtained easily
via advanced information and communication technology, and it may built so called Big




Data. However, we must aware that the demand data for decision making use, has time
constraint. One may make wrong decision based on demand data half year ago, because
data are perishable. For daily operation, quick treatment without complicated mathematical
model fitting and parameter estimation is quite much more efficient and practical. In this
dissertation, we deal with one week cyclical demand which supported by beverage product
demand taken from automatic vending machine, under condition of periodic inventory
replenishment, we propose a new safety stock calculation function considering demand
correlation. The proposed method is validated comparing results of numerical examination

with traditional method which does not consider demand correlation.




