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The book focuses on two algorithms that replace traditional variation operators of evolutionary
algorithms by learning and sampling Bayesian networks: the Bayesian optimization algorithm (BOA)
and the hierarchical BOA (hBOA).
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The book focuses on two algorithms that replace traditional variation operators of evolutionary
algorithms by learning and sampling Bayesian networks: the Bayesian optimization algorithm (BOA)
and the hierarchical BOA (hBOA).
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two advanced PMBGAs: The Bayesian optimization algorithm (BOA), and the hierarchical BOA
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The primary focus of the book is on two algorithms that replace traditional variation operators of
evolutionary algorithms, by learning and sampling Bayesian networks: the Bayesian optimization
algorithm (BOA) and the hierarchical BOA (hBOA). They provide a scalable solution to a broad class
of problems.
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Bayesian Optimization is an efficient method for finding the minimum of a function that works by
constructing a probabilistic (surrogate) model of the objective function. The surrogate is informed by
past search results and, by choosing the next values from this model, the search is concentrated on
promising values.
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Estimation of distribution algorithms (EDAs), sometimes called probabilistic model-building genetic
algorithms (PMBGAs), are stochastic optimization methods that guide the search for the optimum by
building and sampling explicit probabilistic models of promising candidate solutions. Optimization is
viewed as a series of incremental updates of a probabilistic model, starting with the model ...
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Although these functions are separable, with bounded complexity and uniformly scaled sub-function
contributions, the hierarchical Bayesian Optimization Algorithm (hBOA) scales exponentially on both.
We argue that test problems containing parity functions are hard for EDAs because there are no
interactions in the contribution to fitness between any strict subset of a parity function’s bits.
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