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Abstract: Based on the independence of the causal influence model and the context-specific independent relations arising
in the model, a parameters learning algorithm of Bayesian networks suiting for sample learning is proposed. Through
decomposing and dimension-reducing the local probability model, the algorithm can synthesize the conditional probability
distribution of the local structure with the probability distribution of the child nodes under the single parent node. The
algorithm has low parameter-defining complexity and can better deal with the sparse structure sample set. Compared with
the standard maximum likelihood estimation algorithm, the experimental results show that the proposed algorithm can fully
extract the information from sample data and has higher learning accuracy.

Keywords: Bayesian networks; independence of causal influence; sample set; parameters learning

.

=

0 3l

UL I 357 19 24 L0 — P T A B e 8 ) M
IR AR ) 2 A 7 5 2R, L 0T IR0 45 R 5 4 v 4
By 3 A 3 R FRAR 24 J25 34 4% 2 43 AT FO e B, AT
WA T 22 G0 BE P M2 TR (1) 5 4 FF2) . 2545 AR o
AR B, JR 4R R 20 A7 AR S AT
WRSRAS A S FHIT1 85 4 % 3 (CPT) B 0
SR, BRI, T30 50 2 o J2) 345 A e i 7 op -
QN 15,2 ] R 3 S 2 A Ml 3k — 28 1 5 ) k4
TG X BRI 4 5 A FE SR 3, CPT
HIZH0E U B AL SR R AR B, &
Ao 5 MU TR ) 2 50 A ) 4% f) B 1

ks BHER: 2014-04-01; 1&EHEA: 2014-07-05.

AT, [FI, AE T 2R EOE K SO, BT
FEARBARA KD, IR RS H AR 2 )5
TR LA Hh o2 A W AFAE R MM ST G R, FE AR I P 4
I3 SRR SR AR R ER 3 A, SO — P BRI R A A5
T8 RGEAR S R FE A RuRiE.

DAL OC F e —Fiheis F R S8 4 07 =0, AT ek 43
AT i) @R AN ST, ERERIE TR T, RS Eh i A
T RR Y AU MR R R R R G R, B
AZT p e T P DR SRS 2 R AH EL RSB, BRI Ff e
ZE R ELAT R R S i S (a1 k. ) ICT 1 R,
AT ST R SR SR A Y 1) R T 23 A 2, BT R] i et
BN AL RN T PR DR SR 5 o Sk 22 18 AL T A AR

EETE: 2Ol IF &R E SR (2012X003-B):  HilE HARHAE 410 H (1112RIZA040).
TEEBN: H31974-), B, @I, 44, NEZ@EL TR KRG R, KAM1965-), 5B, #¥#%, M+

AT, A I8 22 A TR 5 B BRI AT



1008

* R ¥ 30 %

Jita ) R SR S e 3 3 DR SR G R I ST AR 1, A
3 CPT J& X AT i B SL S 50 B 9 A1 mi B
LR S, IXAEF AT ARSI CPT 244, RE %
MICHE AR AR 2 50 1) 52 % BE o). RIS, ph T DR 1 20 M
T AT G DL H0 190 2% () AR RELARL, JR) 0 4 4 () gk — 20
O FRAT BT 3R R HE R SRR AR BT,

ICTHE ! AR SR TR A3 3 1) 2 B . QMR-DT
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B3 R, A SCRE M I 1T ROR KT MLE 5092,
IBATHS A K 221 2 0.048 s. X N A SCHZERR T
P KALR At 4% P(E|C,) B P(E) 32 41, &
AT R AT B BN A R T R,
A A SCHVA T R R 2 B MLE 5k

ASSCHE A MLE 532808 FY s K AVR I RAi v i
AL S . AR %A AR R, A SCRLR P Ao
ZHAEON 524N, T CPT 58 ST ML S U A 4
2164 ARAE AL THE B K FEAPE IR, AR T
T 93K, B KRR THE L R IE T 25 R 2 7

AL R, SRR — g, R EFEAE B
gt &, HAbvHE ke T B SE. BT ARSI A
P AR AT U B 1 B2,
KRENAAIN, BT HREREHEEAGIHEEL,
MLE 5% 5 21 13 2|8 7 2 80N 0, 1K 2l Jm R4
TR B IR R A, e AL AR S IS A
(k5 ifE CPT 2%~ P (TB| FH = absent, PBC = absent,
CiH = absent, CH = persistent, GS = absent) = (0.937 5,
0.056 8, 0.0028, 0.002 8). X -/~ [F] HH K5 56 & A AL 4%,
AEE MLE 53 011531% CPT 2803 1 fiok.

R1 FERETEREAETF ISR
L AIEE MLE #.7%

AL alg abo al9; a8820 alg abo al97 a8820
100 0.8713 0.060 1 0.068 6 0 1 0 0 0
200 0.8024 0.1125 0.0732 0.0119 1 0 0 0
300 0.8889 0.089 4 0.009 6 0.0120 1 0 0 0
400 0.8143 0.1296 0.0387 0.0175 0.8750 0.1250 0 0
500 0.8435 0.0952 0.0338 0.0275 0.909 1 0.0909 0 0
600 0.8368 0.1366 0.0205 0.0060 0.8000 0.2000 0 0
700 0.8025 0.0859 0.0897 0.0219 0.9412 0.0588 0 0
800 0.762 1 0.2203 0.0131 0.004 6 0.869 6 0.1304 0 0
900 0.8419 0.1200 0.0070 0.0312 0.9524 0.0476 0 0

1000 0.6885 0.2382 0.0669 0.006 4 0.8947 0.1053 0 0
1100 0.8975 0.0528 0.0436 0.006 1 0.9714 0.028 6 0 0
1200 0.8377 0.1286 0.0099 0.0238 0.9000 0.1000 0 0
1300 0.8435 0.1133 0.0228 0.0204 0.8846 0.0769 0.0385 0
1400 0.9271 0.0272 0.0293 0.0165 1 0 0 0
1500 0.9678 0.0171 0.0013 0.0139 1 0 0 0
1600 0.8985 0.0765 0.0243 0.0007 09111 0.0889 0 0
1700 0.8474 0.1131 0.024 8 0.0147 0.9574 0.0426 0 0
1800 0.906 4 0.0619 0.0174 0.0144 0.9348 0.0435 0 0.0217
1900 0.7770 0.0979 0.0333 0.0919 0.8974 0.1026 0 0
2000 09126 0.0780 0.006 1 0.0032 0.9767 0.0233 0 0

# 1 7R, MLE BEX T F 47 iU TB 46T 19, F
a88a0 WA IS B2 21 45 Tl o 0, 1% J& i TAEA
EHRAFEZXN AES T ACRESHE A,
T A SCIRVE Re 49 30 A B 2 80 1) A8 80l HLg P I i
SEAH. DR KL 5 25 0] A /M BBURK, #07E B 2(0) Y, AL
HVE R CPT #5854 F MLE 5.3k, Nt — B 5iE
JE AL, 3 B A5 1000 2T 10 000 2H FE AR (1 75 4~ B
AAE, DA 2 B0 v B R R IORE A AN BT o5 R
AR HU A (BE AT T 20) AR, S AS [RIRE AR ) F
8] (A 88 i) Kk L () 3 S S 50N BB o 2 e Bt
] (AAAR ) BEAT GE T4 AT, DA LGB Fh B X R AR
IR G O, s Rl 4 Bk,

2R ASE U N 1000 4L AE AT, A1 EE CPT 5 X
P i 216 N MOSL SN 5, HEAE BB Z. K
4(a) R B, 7E MLE 532 1, FE AR H 2855 0 (B R A
LA RGN RORESHE MFREAR) S H0S
72%, F AR ZHRE AR FH 2234 /2 10%; 1M 75 4 3C

gk, FEARFIH R N0 SR & 4%, AR H
KT 10% 13503k 23%. 168 4(b) 1, FEAS 5 JH A
B4R 10000 ZH K¢ A, {H MLE B35 AR F R 0N
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