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Abstract: 
Gene regulation pathway or gene regulation network is referred to as one great challenge 

in biological research. For decades, Bayesian and Boolean networks have been studied to 

provide reasonable network structure to this problem. However, reconstructing network is 

a difficult problem. In this study, we propose a new method to integrate the approaches of 

Boolean and Bayesian networks, termed as the Boolean-Bayesian network, to suggest a 

reasonable network structure. Boolean-Bayesian network first suggests a set of relations 

from s-p-score associated with networks (SPAN) method, and identify the proper network 

by maximizing the posterior. Then, the relevant conditional probabilities can be computed 

for each relation in the network. Simulated result and empirical study have been used to 

illustrate the network learning by this method. This study shows that Boolean-Bayesian 

network can speed up the process in finding the network structure, and provide statistical 

inference as Bayesian network.   
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