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Linkage Identification for Problems with Hierarchical Structure

Miwako TsuJi,t MASAHARU MUNETOMOtt and KIYOSHI AKAMA

To avoid building block destructions, linkage identification techniques are proposed, which
tries to identify a set of loci tightly-linked explicitly before performing genetic optimizations.
Real-world problems, especially large-scaled complex problems, sometimes take hierarchical
structures in which building blocks have recursive interdependencies. Existing linkage identifi-
cation algorithms only consider interactions between loci in a same building block and assume
no interdependency between building blocks. In this paper, the LIEM?(Linkage Identifica-
tion with Epistasis Measure considering Monotonicity) — a single layer linkage identification
algorithm based on non-monotonicity conditions — is extended to identify hierarchical multi-
layered linkage groups in order to search more accurate structures of real-world problems.
The hierarchical linkage identification identifies linkage groups hierarchically in a recursive
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manner employing niching which preserve various building block candidates.
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Fig.1 Crossover with linkage information.
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Fig.2 Hierarchical structure of variables.
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Fig.3 Uniform crossover — single layer linkage identification — hierarchical

linkage identification.
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Fig.4 Algorithm of hierarchical linkage identification.
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