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Table 1  Rules exiracted via SPT in LED problem
F 1 OSPT HEAh LED B0 3 81 A 3 R
Rule No, @ R_u]e'g*

up-center, up-left, up-right, mid-certer, down-left, down-right, down-center—Eight

—

up-center, up-left, up-right, down left, dowa-right, down-center—Zere
up-center, up-left, up-right. mid-center, down-right, down-center—~Nine
up-left. up-right. mid-center, dowr-right—=Four

up-center. up-right, mid-center, dowr-right, down-center —=Thres
up-center; up-rights dewn-cight-=Seven

up-right, down-right—Une

[T B e I T I ]

up-center, wp-lelt, wid-center, down-lef1, down-right, down-cenier ~8ix

up-center. un-lelr, mid-center, down-right. down-center—=Five

3

up-center . up-right, wid-center, down-lefi, down-center—Two
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WA T 55 LA 10 R AL 8 G T AN 2 e A B AR R S, AR T 2 4 ) B 0 A
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AR EE REEAN A FEE XS, Bk SPT shECAY AN B A F 47 65 2 H .
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Table 2 Rules extracted via SPT in human race problem
F 2 OSPTONENARE SISm0 AL
Rule No. @ Rule®
{hair = blond } V (hair=red}— White
(hair=gray)—>Black
(193. 6<Zheight) ~While
Cheight<{162. 7)—=Yellow
(85, 3 weight)—Elack
(weight<(85. 3)+Yellow
TR FS, DM,
fE45 YR ook TR BRI B IRRY O, 5 FUSE ML LM £ 24 LU SPT Wi 4 FL28 o 8 I 10
MEHTME, KR ERILE 3. KPP SPT R EE”— 71377 SPT SIS 5 2 K % 4 5 45
R ) A T A 00 B Y O RO e A
' Table 3 Comparison of human race problem test results
®3 ABOEEEUNER

Test accuracy®

(=23 &) R e T

Exp. Na. @

SPT fidelity® (3)

Cd. 5 (%) BP (%) SPT rule (40
i 8L 3 50. 6 87.5 95.9
2 tha U £4.4 81.3 93.8
3 71. 9 #1.3 78. 1 90.6
4 84,4 - 93.8 90. 6 96. 9
5 78.1 87.5 84.4 90. 6
Ave @ 78.1 £7.5 84,4 93.8
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Fig, 2 Comparison of human race test results
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WA, 1 B SPT & i Ml 8 3 89 FTART (field theory based adaptive resonance
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Abstract; In this paper, from the functional point of view, a stztistics-based approach for rule extraction from
trained neural networks is propesed. This approach introduces statistical technique to evaluate extracted rules so
that the rule set could well cover the instance space. It deals with continuous attributes in & unique way so that the
subjectivity and complexity of discretizetion are lowered. It adopts ordered rule representation so that not only the
rules have concise appearance but also the consistency process could be released when the rules are used. More-
over, this approach is independent of the architecture and training algorithm so that it could be easily applied to di-
versified neural classifiers, Experimental resuits show that the symbelic rules exiracted via this approach are com-
prehensible, compact. anc with high fidelity.

Key words: neural network; rule extraction; machine learning: statisties; clustering
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