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Probabilistic Conditional Preference Network Assisted Interactive

Genetic Algorithm and Its Application

SUN Xiaoyan, ZHU Lixia, CHEN Yang

(School of Information and Control Engineering, China University of Mining & Technology, Xuzhou 221008, China)

Abstract; Interactive evolutionary algorithms with user preference implicitly extracted from interactions of user
were more powerful in alleviating user fatigue and improving the exploration in personalized search or recom-
mendation. However, the uncertainties in user interactions and preferences have not been considered in the
previous research, which might greatly impact the reliability of the extracted preference model, as well as the
effective exploration of the evolution with that model. Therefore, an interactive genetic algorithm with probabi-
listic conditional preference networks ( PCP-nets) was proposed, in which, the uncertainties were further fig-
ured out according to the interactions, and a PCP-net was designed to depict user preference model with higher
accuracy by involving those uncertainties. First, the interaction time was adopted to mathematically describe
the relationship between the interactions and user preference, and the reliability of the interaction time was fur-
ther defined to reflect the interactive uncertainty. The preference function with evaluation uncertainty was es-
tablished with the reliability of interaction time. Second, the preference weights on each interacted object were
assigned on the basis of preference function and reliability. With these weights, the PCP-nets were designed
and updated by involving the uncertainties into the preference model to improve the approximation. Third, a
more accurate fitness function was delivered to assign fitness for the individuals. Last, the proposed algorithm
was applied to a personalized book search and its superiority in exploration and feasibility was experimentally
demonstrated.

Key words: interactive genetic algorithm; uncertainty; possibilitic conditional preference networks; personal-

ized search



