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Structure learning of Bayesian networks by use of
the artificial bee colony algorithm

ZHANG Ping, LIU Sanyang, ZHU Mingmin
(School of Mathematics and Statistics, Xidian University, Xi‘an 710071, China)

Abstract; The learning structure of Bayesian networks from a data set is an NP-hard problem. To deal with this

problem , an artificial bee colony algorithm based on genetic operators is proposed in this paper. The structure of the

Bayesian network is mapped to binary encoding, and the updated strategy of nectar is designed according to the

characteristics of the Bayesian network structure. Thus the process of structure learning of the Bayesian network is

transformed into the process of the bee colony finding the optimal nectar. The experimental results show that the al-

gorithm is valid in the structure learning of Bayesian networks.
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Table 1 The corresponding relation of the two processes
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Fig.2 The effect of the value of p on Asia network structure
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Table 2 Learning results of the three algorithms for Asia network

. 1 000 1500 2 000
Rk A(G) D(G) I(G) A(G) D(G) I(G) A(G) D(G) I(G)
ABC-BN 0.5 1.0 1.0 0.5 1.0 0.5 0 1.0 0.4
GS 0.8 1.0 1.7 0.7 1.0 1.5 0.8 1.0 1.0
HC 0.8 1.0 1.6 0.8 1.0 1.5 0.6 1.0 1.0
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Table 3 Learning results of the three algorithms for Car network

. 1 000 1500 2 000
Rk A(G) D(G) I(G) A(G) D(G) I(G) A(G) D(G) I(G)
ABC-BN 0.6 1.0 1.4 0.5 1.0 1.0 0.4 1.0 0.5
GS 1.8 1.2 1.7 1.3 1.0 1.2 0.9 1.0 1.1
HC 1.8 1.0 1.5 1.5 1.0 1.3 0.6 1.2 1.0
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Table 4 Comparison of the results of the three algorithms for learning Asia network

A GA HPGA-BN ABC-BN

it 1558 B A/ 135318 AsfTE] /s oA A A/ s

1 000 -2 292.48 8.16 -2 281.02 6.54 -2 280.24 3.21

1500 -3 457.10 8.83 -3 446.14 7.28 -3 444.18 3.85

2 000 -4 523.61 9.14 -4 515.42 7.90 -4 515.00 4.02
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