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A Rule Generation Technique
Utilizing a Parallel Expansion Method

Kee-Cheol Lee' - Jin-Bong Kim'

ABSTRACT

Extraction of knowledge, especially in the form of rules, from raw data is very important in data mining, the aim
of which is to help users who feel the lack of knowledge in spite of the abundance of data. Logic minimization tools
are ones which derive optimized knowledge given ON set and DC set. First, the parallel expansion scheme of logic
minimization is extracted and uvsed to obtain initial knowledge. Then, sorting, reduction, and rule expansion schemes
are designed and applied to the initial knowledge to get final rules, which are successfully applicable to real world
data. The prototype system based on this new approach has been experimented with real world data to show that it
1s as practical as conventional long studied decision tree methods like C45 system.
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procedure EXPAND(F. R)

[
L

= DECREASING _ORDER(F):
for each f in F {
(W. ) = EXPANDI(f, F. R):
= (FUIH)-W

(O3 2) HY =& |y
(Fig. 2) Paraflel expansion scheme
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procedure REDUCE(F)
{
remFF = FF: /* FFe Q89 dHogEe 249
*/
F/oo= {0/ 33ges 2738 g Y/
for f := each rule in F {
D= o 2¥H= BE oy &9
A& /R1Y/
DE EgsHs a9 73S AA3A
olg} Fax: /*R2%/

remFF := remFF - D: /*R3"/

F = F - {f}: /"R4*/

if f* is not empty,

then F' := F" U {f'}: /*R5%/
}

return F:

(38 4) 73 &4
(Fig. 4) Rule reduction
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procedure R-EXPAND(F)
I
1
repeat
CO. B0, C, B9} 7t 4ES 002 2718
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Z9 g Y/
for each fin F { /* 2zt 7+ o} ohsf */
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if de} 7} B9 Fefsoll &5,
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else EO(N) ™"
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)
flag : = false: /* false® 7|3} */
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if o] 23 wFKal: H4 vt E4

then { 73 o £4 v& gdgh};
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BN

connect-4 3 42 | 3.0 13511 | 54046

kr-vs-kp 2 36 | 2.03 2338 584

krkopt 18 6| 8.0 22445 5611
mushroom 2 22 | 5.68 2822 2822 |
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1 045 »
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Ed)
connect—4 33.3% | 85.0% 81.9% |95.16%
kr-vs—kp 50.0% | 99.7% 99.8% (99.36%
| krkopt 5.6% | 66.6% | fail  |94.15%]
unushroom 50.0% 1100.0% { 100.0% (100.0%

(E 4) HAE H0[E{0f] st IME
(Table 4> Recognition rates for test data

2k P 2
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connect-4 | 33.3% | 76.3% 75.5% 175.32%
kr-vs-kp | 50.0% | 99.1% 99.1% |98.29%
krkopt 5.6% 54.5% fail 78.45%
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