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An Efficient Knowledge Base Management Using 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 decision 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.

7I19E : SOM, sloje2l= SOM(Hybrid SOM), HIOIE| DIOJY(Data Mining), XIA| HIO]A Zt2|(knowledge base management),
GTM(Generative Topographic), O|¢H2X(Statistical Discrete Distribution)
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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 a(0), a(t) <t %; 0<a.<1
1-3. Initialize the neighborhood function, K(j, ;*), 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~ 7£(8).

2-3. Choose the winner node j* = arg maxy; using Euclidean

criteria.

Step 3 ; Update of weights
31 w™ = w4+ a()KG, 7 WX~ w),
where, w;" : updated weight
w; % : current weight

3-2. Replace old distribution by current.

Repeat Step2, Step 3 Until given criteria satisfaction.

(Z2IE) Hybrid SOM algorithm
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Cluster Frequency Percentage (%)
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(E 5 Cluster Means

Cluster | X1 | X2 | X3 | X4 | X5 | X6 | X7 | X8| X9
1 228281 |300|291 26827 |13l 146|117

2 229 | 2711293 | 277 | 273 | 282 | 131 | 1.65 | 1.30
3 228125 12791276271 1290 | 134 ) 143 | 129

4 2321279128 |28 274265123 |14 | 129

Cluster | X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17 | X18

1 142 (145 {132 1 143 | 1.56 | 164 | 156 | 1.59 | 331

2 140 | 157 { 130 | 149 | 160 | 163 | 162 | 164 | 335

3 140 | 139 | 130 | 158 | 160 | 156 | 1.64 | 1.58 | 333

4 136 | 153 {135 [ 147 | 160 | 155 | 1.62 | 167 | 3.38

Cluster | X19 | X20 | X21 | X22 | X23 | X24 | X25 | X% | X27

1 32 | 456 | 336|322 | 466 | 344 |1 323 | 281 | 235

3181326 1329|339 15 (332|318 479|234

2
3 340 | 143 | 329§ 310 | 467 | 351 | 334 | 3.00 | 247
4 3193201 325|327 | 115 | 348 | 324 | 1.38 | 259

{(E 6) Total Standard Deviation(STD) of each variable

Variable STD Variable STD Variable STD

X1 0.7935 X10 0.6527 X19 1.2081
X2 1.3030 X11 06738 X20 1.7097
X3 1.18%4 X12 0.6590 X21 1.0387

X4 09776 X13 0.6741 X22 1.2965

X5 0.7825 X14 0.6548 X23 1.8783

X6 0.9206 X15 0.7985 X24 1.0462

X7 0.6468 X16 06787 X25 ,1.1928

X8 0.7904 X17 0.6534 X26 1.7733

X9 05471 X18 1.1926 X27 0.9602
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