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The effect of implementation of mixtures of
Bayesian Network to dynamic environment
problem
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Bayesian Optimization Algorithm (BOA) can solve wide-spectrum of optimization
problems by modeling their probabilistic models with conditional probabilities based on
Bayesian networks. BOA succeeds in solving a variety of difficult optimization
problems, however, it has not been applied successfully to dynamic environment because
it tend to converge at one specific network and cannot adapt to change of probabilistic
distributions. In this paper, we propose a BOA that introduces mixture distributions and
inheritance of probability distribution of previous generation to adapt to dynamic
environment, and discuss effect of this introduction. Through these, this work motivates
to broaden the optimization problem domain.
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2. BOA with Mixture Distribution (BOA-MD)
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2.3 BOA with Mixture Distribution
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1: Build initial BNs Mj randomly, j=1,2,...,m
where m=number of component BNs in MMBN.

2: Randomly and uniformly select the initial parameters mj.
3: Repeat
4: fori=1 to N do
a: for j=1 Fo m do mPr (D;IM))
6 Pr(C=jlD) = g
Yis; mPr (D[ My)
where 1is an index in the database
7 end for
8 end for

_ XL Pr(C=jIDy)
9: Recalculate ™ ==
10: Calculate the EM score.
11: Assign each record to proper BNGi = arg max Pr (C = k|D;)
12: Rebuild each BN with assigned records.
13: until convergence of the EM Score
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Figure.4 BOA-MD
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(1): Generate population
(2): Select population
(3): Clustering the population with EM algorithm
(4): Learning the mixed Bayesian Network according to EM
Score
(5): Renew the probability for each component Bayesian
Network
(6): Generate new population using each probability
(7): if (best solution is found) algorithm terminates
else go to (2)
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3. BIMREMEICHET S BOA-MD
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Zeromax B A AZHICHEY KT Z & TEMICB LT 2REZHH L T, LLFOHK
D Y 1T Trap5 to Zeromax [ RE 1L EEAME &2 K4,

trap5(u) = {g - :?3 : g 2)

Zeromax(S) =L—-v (3)

L
5
F(S) = Z trap5(u;)
i=1
Zeromax(S) else

if (gmod2t<t) (4)
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DT 15 AR T Trap5(x) & Zeromax(x)S Ao 5 D723, BOA (X410 15 X
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