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Study on optimization of tenant placement in department store
using multi-agent and GA

OTappei KUSUMOTO*! Akinori TANI*2
Yuichiro YAMABE *3

Keywords : Multi-agent, genetic algorithm, unplanned purchasing, tenant placement

Introduction

Recently, in many department stores in Japan, improvements of performance are required because of
continuous deterioration of the performance. However, the rental tenant portions in department stores are fixed in
many cases. To improve achievements of department stores, it is important to reduce the burden of movement of
customers by improving each tenant placement and activate purchasing activities around many tenants.

On the other hand, there are two purchasing activities of the consumer, i.e.; 1) planned purchase that customers
determine the objective store before they visit the department store, and 2) unplanned purchase that customers buy
in induced in the store after they visit the store.

In the preceding studies, the authors have already developed optimization system of tenant placement in the
department store using a multi-agent system and parameter-free genetic algorithm (PfGA). However, in these studies,
wasted spaces arise in some cases and/or there are differences from the actual tenant placement. Furthermore,
purchasing activities based on unplanned purchase is not considered in the action rules of agents.

In this study, tenants are differentiated according to the ability to attract customers. Action rules taken account
of activities base on unplanned purchase in accordance with the ability to attract customers are also employed. The
effectiveness of proposed optimization system of the tenant placement by PfGA is discussed and clarified.

Method

1. 16 rental tenant places of 10m x 10m are placed in the objective space of 50m x 51m, which is divided into a cell
of Im x 1m.

2. Locations of 16 tenants are allocated by the genetic information of GA.

3. Based on action rules, 50 agents enter the store from the upper and lower doorways, make purchasing activities,
and leave the store from designated doorways.

4. In GA operations, three objective functions are assumed, i.e; Case 1: the evaluation to the movement distance of
customers, Case 2: the evaluation to the amount of sales of tenants, and Case 3: evaluations both of the movement
distance and the amount of sales.

Conclusion

In Casel, tenants with upper abilities to attract customers are allocated in the center of the upper side of the
target space. In Case2, the tenants with upper abilities to attract customers are allocated on the side of the narrow
passage, and tenants with low abilities to attract customers are allocated in the four corners of the target space. In
Case 3, tenants with upper abilities to attract customers are allocated in the center of the upper side and on the side
of the narrow passage. Therefore, the result of Case 3 is consistent with features both of Casel and Case2.

As mentioned above, the optimization by PfGA can be performed in accordance with settings of objective functions
and the effectiveness of proposed system is proved. In the future, it is important to develop a more realistic simulation
system.
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*2 Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
*3 Associate Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
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