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Optimal Display Quantities for SPA type Retailers
08336783 Takuya SUGANUMA
Department of Management and Information Systems Engineering

This thesis proposes a method to determine optimal display quantities in shelf space for SPA
type retailers. In typical SPA industries, the company itself or cooperative companies plan,
develop, manufacture and sell items. These items are often referred to as private brand items.
Recently, SPA industries are growing rapidly with a focus on apparel business.

In typical SPA type companies, the lifecycles of items are short and the hot selling period is
several months in average. Thus, the companies should develop new items continuously and fill
the shelf to make an attractive selling space. However, in fact, there are a few companies that
have enough development power. They must often fill the shelf with a limited variety of items
even if all displayed items are not likely to be sold out, which results in high purchasing cost.
This is because the attractiveness of selling space may depreciate if there is an empty space on
the shelf.

In view of these, we propose a method for obtaining optimal display quantities suited for the
above situation. This is accomplished by constructing and solving an optimization problem.
With respect to an objective function, we consider maximizing an expected profit of multiple
items with probabilistic demand. For a constraint, we consider adjusting the total display
volume by the items to the available shelf space.

In a technical point of view, the approach can be interpreted as a multi-item newsvendor
problem with an equality space constraint. Generally, the optimal solution can be computed
numerically. However, this thesis aims to obtain analytical solutions to obtain useful managerial
implications, which we would like to emphasize the benefit.

We have derived exact analytical solution for several particular cases. The obtained results
imply that items with lower purchasing cost per unit volume are preferentially displayed if the
shelf space is very large. Conversely, if the shelf space is quite small, items with higher profit
margin per unit volume are preferentially selected.



