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Extended belief rule base inference model based on clustering ensemble
and activation factor
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Information Engineering, Hong Kong Polytechnic University, Hong Kong, China)

Abstract: Rule reduction and rule activation are two important directions in the studies of improving extended belief rule
base (EBRB) inference models. However, most of these studies are still suffering challenges, such as strong subjectivity
of parameters determination and/or a high computational complexity. For this reason, this paper proposes an improved
EBRB inference model, which is called CEAF-EBRB model, based on the clustering ensemble and activation factor. The
CEAF-EBRB model performs multiple data clustering analyses on historical data based on the clustering ensemble firstly,
and then generates extended belief rules from all historical data in the unit of clusters. Meanwhile, the activation factor
is used to modify the calculation of individual matching degrees and then effectively activate consistent rules after using
an offline way to initialize the activation factor. Finally, the feasibility and effectiveness of the CEAF-EBRB model are
verified through solving non-linear function fitting, pattern recognition, and medical diagnosis. The proposed model can
provide a more accurate decision support for decision-makers.
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P9 3 931 34 BX 200 > H 4 A D IR B0 I 3% L1000
AN B A S I A, 1 R0 TR B B A [X
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CEAF-EBRB 5.5 i 145 99 464 2 B 45 L ; [t i it
TR LEHI LA K 3 (19) Fros IR A AR RY, SR A5 24 i 5
S R T EUE A = 0.105. % 1000 /4> 35 ¢
P, v LU I 2.3 75 H ) step 3 32N HE TR A5 B K B (1) S
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N T RS IR IR FTARAEA B R, 5L
4 EBRB HEFEAE A (Liu-EBRB). 1% 3 T B 354 mli ik
HE () EBRB # ¥ # #4 (CE-EBRB). X 3% T 0% K+
ek 1) EBRB HEFL A7 (AF-EBRB) {F LU #7347, 7%
FH P340 1% 22« ¥ 77 1% 22 RIS A R VPN 45
B, 2% 1 HPARAE i 280 A 1 Lk — 0 48 M AR 5 MVEAR
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#*1 FAEBRBHIERAEMNIEIAME

BRI PR BUrRzE . MU
Liu-EBRB 0.6417 0.8866 200
CE-EBRB 0.594 8 0.660 6 99
AF-EBRB 0.0575 0.0054 200
CEAF-EBRB 0.0520 0.0041 99

12 1 7] 41, B4R CE-EBRB 5 71U 1) ith 28 40 & 2%
FIFASE AR, (H AR T EBRB 574 1] =, CE-EBRB #
YA A FEAR ) 3 77 1% 25 AP 2 e 00 1 22, [R]
F 00 BB B /D T Lin-EBRB #2335 B 78 h 2%
FOL A 10) 8 RO D 240 ek ) o L N 3 TR 2R AR BT
EBRB 1) & 77 ¥ [ 801, 10 78 25 B8 2% T 30E R 1
f\) EBRB £ ¥ J5¥2: /5, AF-EBRB 1% % fil CEAF-EBRB
150 35 B SEAIG PR 38 7 R 22 R ST 35 448 %6 % 22, 1K i
BH T O 4 S0 R D 0 4 R B SR A TV E I

RO, PR I 4 AR TR PR o T e R R D 1 L
1, CEAF-EBRB 155 5 B A5 5 I 1134 J7 1% 25 F0F- 35 4
X iR 22, LA R B/ (0 D0 A i, 3K 50 B I B £ A
5 IR A T I AN BB A 5] EBRB Hh I8 20H U
o R R ) £ K i, T L A 6% B KRR S Hh B 7+ EBRB
P R (AR
3.2 UCIHEEN %

N T #E—H564IF CEAF-EBRB K B [ 47 2, A
T 5] N UCT H 4 3 L 1) 6 /> 43 SR 804 4, Bk
IEHE G5 B W3R 2 Fr 7. /£ 44 i CEAF-EBRB £
RURF, SR FH 47 28 U AIE Rl 43 11 5 K 405 2 A0 X 4
4L, I e /)N RR PR BE 28 A 1) X T ot )11 5 5
P %4 5 5 EBRB A U % & 1) b2 50 % e, B
stp = 0.0005.B = 10.¢ = 0.1.

+F2 UCIBUEREMEESH

P ey N AL I e Bk
1 Seeds 210 7 3
2 Iris 150 3
3 Wine 178 13 3
4 Diabetes 768 2
5 Cancer 683 2
6 Thyroid 215 3

1) 584 EBRB #fEFEAF AL [ 14 it EL 8.

N T % CEAF-EBRB £ 8 5 JL fih EBRB #i 2
B RS 2 ) ) M RE 22 5, B% T 51 A\ Liu-EBRB 4% 28 Al
AF-EBRB B B 4b, 38 5] NILA A 5T 8 FH 5 T30
A WE AL () EBRB A2 U U (DRA-EBRB) Fl1 2 T 44
I £, 4% 43 #T 1f) EBRB 45 748 (DEA-EBRB), DA & % T
K Y18 5 #3% X 711 EBRB # %! (KAF-EBRB). L%
H I P TR bR G EE: o R HE TR e S RN B . 3R
34T %5 EBRB LB 7E 6 4N 4 R Hs 4 4
PR

#*=3 S5H{hEBRBHIBER LD
TR 2 Y Ll Iris Seeds Wine Diabetes Cancer Thyroid 35444
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S WIES 104 173.88 — 615.2 — - 3.00
R R 94.67 93.33 97.22 74.22 95.32 94.46 1.67
EAF-EBRB
¢ Sk 68.1 94 79.1 343.9 301.1 96.1 1.17




822 # % 5

xR %38 %

FH 3% 3 W 00, #H Lk T o 4th EBRB #EEEAR Y, CEAF-
EBRB A 7E & 70 S E i 45 B# B A R rvEae, A
T ECEL A BT R

e, B R R S, SRR T A
AF-EBRB. KAF-EBRB 1 CEAF-EBRB ## # 13 /5 1
Liu-EBRB % %, .t CEAF-EBRB ## % J2 X b {5 7l
rh oy S M B = O EBRB AR Y. [A] B, #H EE T DRA-
EBRB # 4 fl DEA-EBRB i %, CEAF-EBRB #4: 24
Iris Al Thyroid Z #F HAlL I 4 40 KBRS H I B A
i PR 43 IS HE A . T AR 43 2 E A M ST 3 HE
1, CEAF-EBRB #  #1i 4 & 1 H At EBRB #E 2 452
4.

FL IR, w24 ek # & 1f 5 , CEAF-EBRB #52 2Y
TE &N o> RER 4L E3y R AR T H 4t EBRB #E 2
R [ 1k B, 49 G- 7E Diabetes %04 4 -, Liu-EBRB.
DRA-EBRB #l AF-EBRB # %Y ] 1 3% 1 W] %% &
¥) 5 691.2; DEA-EBRB 715 2Y (1] 7 35 L U % & Ny
615.2; KAF-EBRB 5 8 B A7 5/ 1~ 25 J 0 85 =, Ay
345.6; 1fii CEAF-EBRB 1 84 U] 2L A5 #5220 11 340 K0 0 4
B, 9343.9. A W, AR SRR R 0T R Re 8 R AT R )

s EBRB H 71 4% 00 E8 e 2 408 D0
BEAR, R T B0 IE & 1520 (1) 78 B0 A 0] B g
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