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X,X,B,=L,A, ,B,A,,A B, +(L,+L)A,,A,,B,+L,A,,A, A B,B,+L,A, A A, ,B,, (25
X, X,X,=L,A,,,B,A;,,A .B,+L,A B,A,,A,,B,+L,A, A, A, .B,+
LA, A LA B, +L.A,,A A, ,B,. (26)
I H 2 5 A AL 2 (24) ~ (26) 1Y BB A 2 6 2 E B .

4 HEXR

X 3 TR ) MIDUCG. 48 280K AN 65 AR5 2 (15) L4157 th BB g TPD i ] LU 14 75 5
19 51 1 UL T H B B SRR 2T 19 SRR A (L5) ST B0 1 TPD A5 ] 2 o - 450 R A1
FO AT RS 1 BT /% H A A B U SRS SR BRI 0 CGE R 1GR3

F1 E2GEBEE
Tab.1 Domanial data of Fig. 2

REAE AR A AR REAE AR A REAE R I
X,.0X,.0B:., 1118 0.279 5 X,,X.,B,, 4360 0.436 0 X1.0X,00X,.0 3238 0.323 8
X,0X,.0B;, 316 0.079 0 X,,X,,B,, 195 0.019 5 X,,0X,0X,, 350 0.035 0
X,,X,. B, 394 0.098 5 X,,X;.B., 1940 0.194 0 X10X,0 X5 570 0.057 0
XX, B;, 48 0.012 0 X,,X,.B,, 70 0.007 0 XX, Xy, 550 0. 055 0
X, X..0B;5., 28 0.007 0 X,.X;.,0B,, 155 0.015 5 X1X00X5, 1400 0.140 0
Xi1X.0Bs, 1154 0.288 5 X,0X5.,0B,., 620 0.062 0 XXX 1 650 0.165 0
X,.X..B;, 80 0.020 0 X,.X,,B,, 600 0. 060 0 X1 X0, X5, 185 0.018 5
X,.X..B;, 862 0.215 5 X,,X,,B,, 2 060 0.206 0 XXX, 2 057 0.205 7

HIZ 1 P iU 455 3. 2 P M I AT 2 oA U JPD Rk (24) ~ (26) fiE T 22 2] Hi ] 3
PRl S SR P R SR s
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) (al.o;s.o ) (az.o;x.o ) (“2.0;4.0 ) (aa.o;l.o A3.0:1.1
b b b b ’
Aq.1;2.0 A1.1;5.0 A32.1;3.0 A3.1;4.0 Az.151.0  d3.15100
a3,0;2.0 T T
s (i bya) (b5 bsy) (L, L, L, L, L;),
Asz,1,2,0 Ag,1:2,1

XL SHIE L 2 KX R EH A CH~ QO HfiER 24 DEEL P14
II.OI‘Z.ObS.O:(Ll+L2)a1.015,01)5.0a2,0;1b1+(L'l+L5)al.O;Z.OaZ.Owlb’le.O +L3a2.o;3a3;1.oa1,0:5,0])5,0o
0% AUEH DUCG A Bt e iy, R .

a1,0;2.0 +a1.1;2.0 =1 sA1,052.1 +a1,1;2,1

A1,052.1 A1,0;5.1 A3.0;3.1 A32.0;4.1

(al.O:Z.O
A1.152.0 Az.154.1

A1.1;5.1 A3.1;53.1

A3,052.1

27)

=l.a 050 Taiis0=1sa1051Ta15.=1,
o0t asns.0=1say050Tas s0=1sas0u.0tas1,0.0=1sas.041tas,a,.=1,
000 T asa.0=1sas001Tas i .0=1sas00.0Fas1.00=1sas.0., Tas ..=1,
b,otb,,=1,b5,+tb;,=1,L,+L,+L,+L,+L,;=1,
R IR AT AT SR 2] R AT A D 2 R I S P R ) T A SR A O A e R TR O R A B
39 K FSHNAKL 33 KU TG IL A5 SR At o A< SOR B BE T Bk ok TR R pe ffe o 48 b5 7 bt s o 4K
WH
G(a,b,L) = i(]), — fi(asb, L))+ i(l —f @) +U—=b,,—b,)"+
iz =
(1—bso—0b;)'+1Q—L,—L,—L,—L,—L", (28)
ACOFH a-B o-TIH L-BIZH R T 8T 0.p, 3 1 P RIBRME.BI p, =0.279 5., (a0, L) 5
(28) HfiE » il 4n
Sila b, L)=(L,+L,)as0b50a2,0.0, (L, TL)ai 02002040050t Lsas05a51,081,05,005.00
foCa) g EReE Z 2R A 0P a- B S HB AL AN f) Ca) =ay 000 T @i 833 Matlab 42, L a ={0.5, -,
0.5},6=1{0.5,++,0.5}, L ="10.2,+,0. 2} FHIAH IR ZEFEHIAE 107 2] 10" A SHE TR INT

@00 @ropa\ (0.9010 0.1225\ (@50 @iosa|  (0.9921 0
<a1_1;2,0 a1,1;2,1>_<o.o989 0. 877 9)’(a1,1;5,0 a1,1;5,1>_<0.0079 1)’
Qoopo @vopn\  (0.7158 0.481 0\ (dooue @soui\  (0.954 7 0,028 4
<a2,1:3,0 Gyt ) B <o. 2840 0.519 5) ' (az,m,o PR ) B <o. 047 3 0.971 5)’
Qione @sona|  (0.866 0 0.187 5\ (@yoe @sopa|  (0.8850 0.050 5
<a3,m,0 a3,1:1,1)7<0. 1344 0.813 2)’(51,,,,1;2_0 a_g,l;z,l)(o. 116 1 0. 949 5>’

(byo b,)"=100.6987 0.304 1", (b5, b5,)"=10(0.4206 0.5813)"
(L, L, L, L, L;)=¢(0.3210 0.2370 0.1868 0.0042 0.2540),
B EiRF IS EARAKR AR B E 3 /9 JPDL RS R NE 2 fiw.

*2 BE38JPD
Tab.2 The JPD of Fig.3
REHE (S REAG (eSS REHE (eSS REAG [ES
X1.0X0.0X5.0B,.0Bsy 0.227 3| X,1.0X01X5.0B,.0Bs 0.017 4| X, X,.0X5,0B,.0Bs¢ 0.0069|X,,X,,X5,B,,Bs, 0.000 2
X1,0X0.0X5.0B,,0Bs,; 0.079 8| X,,0X,.1X5.0B8,,0B5,, 0 X120 X0.0X5.0B,,0Bs,, 0.1235(|X,,X,,X5.,0B,,,Bs,, 0.0057
X1.0X0,0X5.0B:1Bs,o 0.017 2| XX, X5,0B.1Bs, 0.041 8| X,,X,,0X;0B,,B5, 0.0001(|X,,X,,X5,B,,B5, 0.0016
X10X0.0X5,0B,,Bs, 0.001 0 X,,,X,.,X5,B,,Bs5, 0.0003(X,,X,,X3,B,,Bs5, 0.0059X,,X,,X3,B,,B;, 0.016 2
X1,0X0,0X35,.BoBso 0.030 7 X,,0X:,X5,.B0Bse 0.007 9| X,,,X5,0X:,B,,0B5,0 0.001 7| X,,X,,X;,B,,B;, 0.0032
Xi1.0X,.0X3.B,0Bs, 0.0105|X,,,X,,X,.B,,B;; 0.0005|X,,X,,X;,B,,B;; 01428 X,,X,,X;,:B,,B;, 0.0455
X1,0X50X35.B,1Bs, 0.001 8{|X,,0X,,X5,B,1Bs, 0.0384X,,X,,X;.,B,,B;5, 0 X, X,,X5.B,,Bs, 0.027 2
X1.0X00X35.B,,1Bs, 0.0001|[X,,,X,,X5.B,.Bs5,; 0.0051X,,X,,X,,B,,B;, 0.0144(|X,,X,,Xs,B,,Bs5, 0.1343
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Research on Inference Algorithm of Multivalued Dynamic Uncertain Causality Graph

ZHENG Hai, WANG Hongchun
(School of Mathematical Science, Chongqing Normal University, Chongqing 401331, China)
Abstract: In order to solve the joint probability distribution of Multivalued Dynamic Uncertain Causality Graph with domain
knowledge, it is difficult to construct the probability distribution expression of domain causal graphs. An inference algorithm based
on graph decomposition is proposed from two kinds of cyclic causal graphs, which greatly simplifies the construction of global
probability distribution expression, effectively reduces the difficulty of constructing probability distribution expression of domain
causal graphs. and improves the inference efficiency of multi-valued dynamic uncertain causal graphs.
Keywords: multivalued dynamic uncertain causality graph; directed cyclic graph; reasoning algorithm; parameter learning;

probabilistic reasoning
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