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Abstract: It is a very difficult problem in machine learning to learn uncertain knowledge automatically without
prior domain knowledge. In this paper, a theory is developed to express, measure and process uncertain information
and uncertain knowledge according to uncertainty measure of decision table and decision rule. Based on the
Skowron’s default rule generation algorithm, a self-learning model and the method is developed to solve this
problem. Simulation results illustrate the efficiency of this self-learning method.
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Table 1 An uncertain decision table
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M 2 FeATTnT UVE A H 28 N 198/ Bl o, (13D F2 Hb, TE R 00 2R 58 25 8 K, EL AR AL e B T 224 ol {4k
SRS T TR AR AN B L BRATTE o, A Ay 1 2 1) A 5 P 0 ) KA AR ) 03 1 A 3 AR A g, RV A 9%
A9 15 3 5 K TE A 8, AR A R 7 5 K TE A R AL 100 B T L o, BT B A 35 00 A A 0038 TE A R (100 2 X e, 7 i
I 4 o I 26 1) [ B A AN 2 7= A i 22 R U e Ab, A 3R 2 00T DU H, o B9 (L 2 72 A £, AN [ D 500 4 v i
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Table 2 Simulation results

2 A g R

1.0 09 08 07 06 05 04 03 02 01 00 o

Data set

samples samples
Tic-tac-toe 479 958 0.5 15 15 20 57 69 71 69 67 67 67 67 71
Buf 172 345 0.5 5 5 17 21 45 59 59 57 54 54 54 59
Hayes-roth3 66 132 0.5 73 73 75 83 87 87 87 87 87 87 87 87
Iris-1 75 150 0.42 0 0 11 35 35 35 55 55 55 55 55 55
Iris 75 150 0.5 19 19 19 25 32 49 56 56 49 49 49 49
Car 487 974 0.5 60 60 61 79 79 80 80 78 78 78 78 80
Balance-scale 312 625 0.5 8 11 44 56 65 70 70 70 65 55 52 70
Krkopt 517 1035 0.5 42 57 80 83 87 86 86 86 86 81 81 86
House-votes 217 435 0.5 6 54 54 86 86 86 86 86 86 86 86 86
Yeast 185 371 0.25 10 10 10 18 18 35 41 44 40 39 39 40
Tic-tac-5000 1000 5000 0.5 51 60 71 80 82 82 62 81 80 78 78 82
Heart10000 1500 10000 0.5 14 47 73 83 83 84 84 82 80 78 78 84
Hayes-1 66 132 0.42 9 9 9 9 9 9 48 48 48 32 32 48
Glass 107 214 0.33 14 14 14 14 17 41 41 41 41 41 41 41
Ecolt 168 336 0.43 26 26 31 41 52 63 63 65 64 64 64 63
Postoperative 45 90 0.5 36 36 50 73 73 68 68 63 63 63 83 68
Heart 135 270 0.5 15 54 64 67 71 82 82 82 74 74 71 82
Lenses 12 24 0.38 50 50 50 50 50 50 50 67 67 67 67 67
Flare 161 323 0.54 28 32 43 75 74 74 74 74 74 65 65 74
Monk-3 216 432 0.5 34 34 34 36 48 50 50 50 50 50 50 50
Adult+Stretch 10 20 0.5 60 60 60 70 70 80 80 80 80 80 80 80
New-thyroid 107 215 0.5 51 51 64 72 79 81 81 81 81 81 81 81

FE ARSI TR, O T AR SRR VR AN B 5 S 1 b B T, BT S K die AR P B AL R 2 )
P, LUK 0 e s F) ANl A, DR 0, 3 2 rP — S i IR R AN R AR e 2R P K 22 AN B AT 12 A th AT 5E K,
Ja 10 A g R AR A T [ 22 S 1

X AEA S K A B ATT A AT L TE A D) R B R AR AR B 2L 1 2 X Ecolt Hdm S (S 4 M
Lenses $40 5 (R 26)3E AT I 12075 21 (4 1E A8 TR0 2 i 1 1 2 40 1) o e B v v U 6 BB 193/ B o RO 2L
e rP A VR0 2 8 20 1K, AR A R T 224 R {1 4 45 0l /N I, L 08 R0 AR A AN W 8 T A A i AR s AR
O 7 S 0 3o R v, B A B v T R, A SR A B AR U B 3 el e FRATT T DU R T A i £, B AT
JIT e 5 T B AR ox A2 ARG BA), R DR TIE A AS TR 18D T 10 25, A D B80AS 20 K 2 TR A5 R, FRAT AN A 80 o £
FITAT A K4 5 (1 1 A 01 23 B B 12 A P B 2, A7 BB K 1 2 T DIARE R 2 BIoas (R 4 R i 1 3K 4% i 2k L &5
RSB 1 SRABUY 3L Ui W, AR S S P P 38 ) 1 R 5 B A, R B T A TR 5 I I R A A 1 £ F) e 4
LB
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1.0 [ Correct recognition rate
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02 <€——— Ecolt data set o,
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Fig.1 Simulation result of dataset Ecolt and Lenses

K 1 Ecolt f1 Lenses ¥ &l 45 4L
5 ERIE

Rough 4 PR O AR 2 P8 ) 0 FT2 — AT 2 PR, [ B aUP LS 22 50 o2 2 arpLas 2 ) B BF 7T
PP A BA i L AR SR X e SRS RN U £ P AN 5 1 P58 ) RELEAT T R, 40 1 17— o R R SRR A R )
G IO AN 2 A 1) v T 3 SR e SR J 8 e /N A A e Dy L A 2 T R U 4 £ 2 sl A, Jl o M S B 1 A
AN 2 AF R 58 4 by JRUAR Bt B P L% 2 0 TR, S BL T AN RE R A 1F TR iR A 20 0 8 R
S 45 RAB R W] 7% 5 002 R, B o, 1R IE U 75 BRI

Buift A AT R B A e R s .
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