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An Efficient Knowledge Base

sing Hybrid SOM
Kyungbae Yoon': Junhyeog Choi'! - Changjong Wang'"'

ABSTRACT

There is a rapidly growing demand for the intellectualization of information technology. Especially, in the area of KDD (Knowledge Discovery
in Database) which should make an optimal demsxon of finding knowledge from a large amount of data, the demand is enormous. A large volume
of Knowledge Base should be efficiently managed for a more intellectual choice. This study is proposing a ‘Hybrid SOM for an efficient search
and renewal of knowledge base, which combines a self-study nerve network, Self-Organization Map with a probable distribution theory in order
to get knowledge needed for decision-making management from the Knowledge Base, The efficient knowledge base management through this
proposed method is carried out by a stimulation test. This test confirmed that the proposed Hybrid SOM can manage with efficiency Knowledge
Base,

IINE : SOM, SOHAE SOM(Hybrid SOM), HOIEl DIOVH(Data Mining), X4 #0j4 B2i(knowledge base management),
GTM(Generative Topographic), Ol&HEZ (Btatistical Discrate Distribution)
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A GAsE 2 224E] B 99 wEn Py 3
29 AF 9 F& Alxdol Yas) oled 44 woja
= dde TRAE F48 9t AL §4 AHE of

€811, #A ZAdEe] 4F 9 Ad Ao A4 woja

o FAE A% A2 HEHo], gFo] WAHE a4
Eol g AES 9 2 #s) 0% AwH @ ¢ A%
g gt}

 ERAAME oAy 7Ed wiE ZRAE FAE
W A Wol2g +F, AAse Ago] B 2y
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Step 1 ; Initialization
1-1. Initialize the weight vector, w;(0) to have probabilistic



distribution, N(0,1).
1-2. Initialize the learning rate o{0), e(t)oct™ %, 0<a <1
1-3. Initialize the neighborhood function, K(j, 7*), K decreases |
as to increase |j—j;").
where, K(j, ;") : Neighborhood function,

Step 2, Determine the winner node

2-1. Normalization of input vector, Gaussian distribution with
mean 0, variance 1.

2-2. Choose the distribution of weights, w~ F(&).

2-3. Choose the winner node j° = argmaxy, using Euclidean

criteria.

Step 3 ; Update of weights
3-1 w ™ = w4 a(HKG, " HX - w™),
where, ;" : updated weight
w,; ™ : current weight
3-2. Replace old distribution by current.

Repent Step2, Step 3 Until given criteria satisfaction.

(YEIFE) Hybrid SOM algorithm
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Column

(T8 3) 6x6 TEAM

BIOILEI= SOME 0188 SEXQI X4 Hol4 2| 639

(E 3) 84 X=e| Aol F7\0f WE 2t TRy =0l Yot

Feature- | Dimension of | Dimension of | Dimension of
maps 4x4 5%5 6x6

. winner | winner|{ . = |'winner

Ttems distance ) distance ; distance node

13735 | (14 | 13133 | (14) | 12062 | (25
13666 | (34 | 13802 | (22 | 12680 | (66)
12482 | 43 | 12006 | (54 | 11931 | (64)
13722 1 @3 13262 | (54 | 14275 | (18
12514 | (42) | 12856 | (53) | 12771 | 34

G L2 0D [

1006 12774 | (LD 13014 | (LD | L2087 | (22)
1007 L4027 1 (41) | 12944 | (42) | 13048 | (52
1008 12354 | (14) | 12459 | (14 | 12791 | (16)
1008 L4204 | (LD | 15162 | {55) | 14762 | G
1010 14666 | (1) | 13197 | (14) | 14279 | (22

ojEE FH A}E ¥ =R ZzHAE gy
Ho] 20 T&& Y HFow BAUw, 279 7y
Helgte= 79 71 YR Fol Z2AE] S8
& A HHY FRo| ohd A P}k w3 zzIE
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L] Qe 5x58 AU HFHow 7 xg
AEE el #Ho g9Hden, 2PARE <¥ 49
#t

Mo gy X
= oo

it

¥ L
mlo o fu

(B O AT PN ==NE gt

Cluster ‘ Frequency Percentage (%)
1 20 2172
2 23 2356
3 258 654
1 234 23.18
Total 1010 100.00

2 e e FAE Wy AN wgo i 7
Tl HE <F 559 M- AA EEAUA <E 6>
o] &%t}

MES Z2AE7 HPEE X, -, X9 27708 224
E EF U548 o839 4 ¥ PR BAE v)xg,
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837 e Fold AAELR FHHow usd Zz
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o BF U ZzdEd b fAR VY ZedE
FAE =R E 4719 2o BN ol &ite) Hug
zZzAEY F47 BelE BAY oz FHur

{#& 5) Cluster Means

Cluster | X1 | X2 | X3 ] X4 | X5 | X6 | X7 X8 X8
1 228 | 281 | 300281 | 268 | 275 | 131 146 | 117
2 220 | 271 | 203 | 277 | 273 | 282 | 131 | 165 | 130
3 2281 25 | 2791 276 | 271 | 290 | 134 | 143 ) 120
4 232 | 279 | 285 | 280 | 274 | 265 | 123 | 1.4 | 1.29
Cluster | X10 | X11 | X12 [ X13 | X14 | XI5 | X16 | X17 | X18
1 142 1145|132 | 143 | 156 | 164 | 156 159 | 331
2 140 | 157 | 130 | 149 | 160 | 163 | 162 | 164 | 3B
3 140 1 139 | 130 | 158 | 160 | 1.56 | 164 | 158 | 333
4 136 1 153|135 147 | 160 | 155 | 162§ 1.67 | 3.38
Cluster | X19 | X20 | X21 | X22 | X23 | X24 | X256 | X26 | X7
1 325 | 456 | 336 | 322 | 466 | 344 | 323 | 281 | 235
2 418 1326 (320 1339 { 155 | 332 | 318 | 479 | 234
3 340 | 143 | 3201 310 | 467 | 351 | 3347 | 300 | 247
4 3191329 325|327 | 115 | 348 | 324 | 1.38 | 250

(¥ 6) Total Standard Deviation(STD) of each variable

Variable STD Variable STD Variable | STD
X1 0.7935 X10 06627 X19 1.2081
X2 1.3030 X1 0.6738 X20 17087
X3 1.1884 X12 0.6650 X21 1.0387
X4 0.9776 X13 06741 X2 1.2065
X5 07825 X14 06548 X233 18783
X6 0.9208 X15 0.7985 X24 1.0462
X7 0.6468 X16 06787 X% 11928
X8 0.7904 X17 0.6534 X% L7733
X9 0.471 X18 1.1926 X2 0.9602
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