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S. Minato, K. Sato and T. Sato, “Compiling Bayesian Networks by Symbolic Probability
Calculation Based on Zero-suppressed BDDs,” In Proc. of 20th International Joint
Conference of Artificial Intelligence(lJCAI-2007), pp.2550-2555, 2007.
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D.Tokoro,A. Fukunaga, K. Hamaguchi, T. Kashiwabara, S.Minato:
**Exploiting Global Structures in Bayesian Network Compilation by
Zero-suppressed BDDs", 19th International Conference on Inductive
Logic Programming, (poster presentation), July 2009.
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BN #0f BN | Compilation Time AC size (edges) Prob.
name nodes. () Computation
T
me® f. : Redhat Linux,
AceT | 20D AceT ZDD | AceT | ZDD | pentium 4,2.4GHz, 2GB of memory,
Pigs 441 0.602 268 | 1267412 | 2033640 | 0.072 | 0.17 | ZDD nodes <2IM
- AceT:Tabular method, ZDD: Ours
Diabetes | 413 3911 | 3285 15476258 | 25024900 | 0.631 | 1.60 | _ AC size for ZDD: Evaluated from
Munin2 | 1003 1.876 571 | 4222134 | 4465700 | 0.200 | 0.42 | obtained ZDD size
- Inference: Average over random
Munin3 | 1044 1.184 744 | 2652334 | 4547260 | 0134 | 0.54 | (o inscantiations for 100 times
Munind | 1041 3.853 | 2643 | 4643186 | 8181150 | 0.210 | 0.72

D.Tokoro, A. Fukunaga, K. Hamaguchi, T. Kashiwabara, S.Minato:
*Exploiting Global Structures in Bayesian Network Compilation by
Zero-suppressed BDDs", | 9th International Conference on Inductive
Logic Programming, (poster presentation), July 2009.
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Experimental results

@ Results for randomly generated 10 instances with 20 MAP variables
® CPU:AMD Opteron 8350 (2 GHz), Mem: 64G, RedHat Linux, C++

name #nd monolithic partial
ZDD compile MAP ZDD | compile Ave. MAP (sec) accer.
#node (sec) (sec) #node (sec) #node ratio
alarm 37 1792 0.007 Il 6955 0.99 1580 0.10 1.0
water 32 86571 2.05 141.1] 79178 0.38| 79704 126.15 1.12
hailfinder 56 34423 0.12 3295.1 | 70903 0.14| 22592 1597.84 2.06
pigs | 441| 693755 1.88 | 13663.7 | 45227 0.095 | 10868 4323 | 316.07

“Partial” construction is not worse than “monolithic” construction
- In the best case, 300 times faster
As an approach, “monolithic” construction method = AceMAP : similar performance
- In the best case, two orders of magnitude faster in the partial construction approach
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