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Abstract

One of the application areas of genetic algorithms is parameter optimization. This paper addresses the problem of
optimizing a set of parameters that represent the weights of criteria, where the sum of all weights is 1. A chromosome
represents the values of the weights, possibly along with some cut-off points. A new crossover operation, called continuous
uniform crossover, is proposed, such that it produces valid chromosomes given that the parent chromosomes are valid. The
new crossover technique is applied to the problem of multicriteria inventory classification. The results are compared with
the classical inventory classification technique using the Analytical Hierarchy Process. © 1998 Elsevier Science B.V.
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1. Introduction

It is not uncommon to observe companies of even
moderate sizes to carry thousands of different items in
inventory. These items are kept for various purposes
and include raw materials, components used in prod-
ucts, items used for activities to support production
such as maintenance, cleaning, etc. Recently, the num-
ber of items carried in inventory increased drastically
with the increase of customer pressure demanding dif-
ferent models of products. In order to obtain a com-
petitive advantage in the market, companies have to
respond to satisfy the various demands of customers;
this results in an increased number of different items
carried in inventory in smaller quantities.

Faced with the heavy burden of dealing with a large
number of items, companies must classify the items in
inventory and develop effective inventory control poli-
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cies for these classes. The classical ABC classification,
developed at General Electric during the 1950’s, is the
most popular scheme to classify the items in inventory.
The scheme is based on the Pareto principle of the 18th
century economist, Villefredo Pareto, stating that 20%
of the people controlled 80% of the wealth. Empirical
studies indicate that 5-20% of all items account for
55-65% of total dollar volume, 20-30% of all items
account for 20-40% of total dollar volume, and the re-
maining 50-75% of all items account for only 5~25%
of total dollar volume. In the classical ABC classifi-
cation, items are ordered in descending order of their
annual dollar usage values which are the products of
annual usage quantities and the average unit prices of
the items. The relatively small number of items at the
top of the list controlling the majority of the total an-
nual dollar usage constitutes class A and the majority
of the items at the bottom of the list controlling a rel-
atively small portion of the total annual dollar usage
constitutes class C. Items between the above classes
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