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Genetic Algorithm with Variable Neighborhood Search
for the Optimal Allocation of Goods in Shop Shelves

Mauro Castelft*, Leonardo Vanneschi

3 SEGI, Universidade Nova de Lisboa. 1070-312, Lisboa, Portugal

Abstract

Shelves on which products are being displayed are one of tis¢important resources in retail environment. The degisicshelf
space allocation and management is therefore a critiaa issretail operations management. In this paper a hybgioréhm that
combines a genetic algorithm with a variable neighborheadeh is proposed to address the shop shelf allocationgroliResults
obtained from an extensive experimental phase show thatslitiy of the proposed algorithm in addressing the probé&mand.
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1. Introduction of a genetic algorithm, combined with a variable neighborxho
i i search, results in an effective exploration/exploitatatio for

The shelf space allocation problem is a real-world probhe considered problem, thus improving the quality of thalfin
lem faced by many retail companies. The problem arises whegg| tions.
there is a large number of products to display, but with kit The paper is organized as follows: Section 2 defines the
shelf space available at disposal. As reported in [7], @&re opjem addressed in this paper and presents its mathaatic
ing sales by attracting the consumer's attention and eagg  formuylation. Section 3 provides a detailed descriptionhf t
consumers to have additional purchase opportunities ciarr_\-be proposed method. Section 4 presents the experimentaigetti
plemented by proper management of shelf space allocation anynq the results, and finally section 5 draws some final conclu-

products display. However, as reported in [4], retail ssgiice  gjgns and suggests some hints for possible future work.
management is one of the most difficult aspects of retailungy d

to several reasons. A significant reason is that while refeilf- o

space is fixed, the numbers of new potential products, cuestom2. Problem Definition
wants, and competitors are constantly growing and evolving . . . .
At the same time, customers are consolidating shopping trip Before presenting the mathematical model considered in

toward multi-purpose shopping [8]. Thus, the success ofeny tms pe:_per, \'II'VE w;_trotdtuce some tdef:(nfons_ relatg:j ts()}fgel\ﬁ:p
tailer depends on its ability to match its changing envirenin allocation. The first term is a stock-keeping unit ( ) whic

by continually deciding between how much of which productsiS used to uniquely identify a specific product or goods. SEU i

to shelve, where and when. Many retailers have now adoptelt{j;e 2?:::53;%1?2%?5;;?2“;::s ;‘ﬁ?é:‘itg;e‘ fﬁg'ggrﬁ‘tﬁ ;’i
software programs for creating allocation plans. Howeastr, P P :

pointed out in [13], because of the NP-hard complexity of thethe facings of a SKU is defined as the quantity of an item that

shelf space allocation problem, many intuitive approatiase can be directly seen on the shelves or fixtures by the cussomer
been applied in commercial systems for allocating shel€spa ;gﬁéf;nrse ﬂgfgg:f,gg‘ggg‘gﬁms cannotbe seen direwdly a
within the retailing industry. The concern for simplicityc 9-
practicability of these commercial approaches, howeesylts .
in space allocation decisions that reach far from the optiea 2.1 Mat.hemau Fal Model . )
formance levels [13]. Hence, considering the complexitnef In this section we present the mathgmatmal model consid-
problem, heuristic techniques seem to be the best roadhhleil ered to represent the shelf space allocation problem. Wetelen
to produce solutions to the problem in a reasonable computéith n the number of item (SKU) and witm the number of
tional time. shelves. Then, considered a prodyatith i € {1,...,n} we

In this paper we propose an hybrid algorithm for the shelfdenote with/; the length of eaglh facing of product We indi-
space allocation problem. The proposed algorithm comkzines Cate withT, the length of the:™ shelf, withk < {1,...,mj}.
genetic algorithm with a variable neighborhood search.agee  The profit per facing of produatdisplayed on shelk: is p;,
while z;;, represents the allocated amount of facings of product
i on shelfk. With this notation we can describe a first basic

*Corresponding author. Tel: +351213828628. Fax: +35122B&0J. shelf space allocation problem as follows:
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