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An Approach to Learning Bayesian Network by
Using Infeasible Solutions

LI Xiaolin', HE Xiangdong?, CHEN Chuanming*

(1. School of Management, Nanjing University, Nanjing 210093, China;
2. Network & Information Center, Nanjing University, Nanjing
210093, China)

Abstract: Existing Bayesian network learning approaches
based on search and scoring usually work with feasible
solutions which satisfy directed acyclic graph. This kind of
approaches often removes infeasible solutions or converts
infeasible solutions to feasible solutions when the solutions are
infeasible. However, some infeasible solutions are much
informative. This paper proposes the ISEC method for learning
Bayesian network by using feasible and infeasible solutions
synchronously based on an infeasible solution selection
strategy. Then, the method can take advantage of the
information in the infeasible solutions. Experiments show that
the proposed approach can achieve better performance in less

time than the approaches which use feasible solutions only.
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Fig.1 Feasible solution and infeasible solution
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Tab.1 Results of ten runs for ALARM
network on different datasets
23] P EE R
e 500 1 000 2 000 3 000 5 000
1 10620.34 18 678.77 34 299.29 49 744.58 81 246.24
10 634.78 18 632.29 34 278.98 49 753.29 81 229.53
10 625.62 19 853.75 34 314.46 49 759.15 81 233.46
11 968.24 18 629.34 34 359.23 49 787.65 81 257.78
10 691.65 18 619.87 34 953.21 49 765.29 81 242.62
11 895.45 18 795.47 35 285.14 50 793.44 82 451.97
10 654.98 18 622.89 34 282.37 49 750.37 81 248.36
10 639.37 18 635.91 34 296.62 49 762.98 81 255.41
11 624.94 19 640.22 34 301.82 49 775.23 81 250.08
10 658.85 18 627.39 34 290.46 49 998.02 81 238.57
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