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aU "�CU= 0 0063 Q@=Q@ l} ẁv |=]N� |r@k j}kLD VwQ w |O=yvW}B VwQ |=Q@ pQDvm R= GQ=N xr=@vO pw] \UwDt xU}=kt "4 pwOH
swU |xrLQt QO �?

u}ov=}t p=kDv= |O=yvW}B VwQ |Ow=O�|m =}v VwQ
(1; 0) 1 375 2 290
(0; 1) 1 475 2 540

(�1; 0) 1 486 2 530
(0;�1) 1 429 2 530

lJwm p=kDv= (�1; 1) 1 102 1 290
(1;�1) 1 077 1 150

(�1;�1) 1 407 1 640
(1; 1) 1 350 2 230
u}ov=}t 1 338 2 025
st} Rm =t 1 486 2 540
st}v}t 1 077 1 150
(0; 2) 1 029 1 020

(0;�2) 1 037 1 020
(2; 0) 1 014 1 050

(�2; 0) 1 037 1 040
(1; 2) 1 050 1 060

(1;�2) 1 001 1
\UwDt p=kDv= (2; 1) 1 054 1 070

(2;�1) 1 001 1 010
(�1; 2) 1 003 1 010

(�1;�2) 1 060 1 030
(�2; 1) 1 003 1

(�2;�1) 1 071 1 070
(2; 2) 1 011 1 020

(2;�2) 1 1
(�2; 2) 1 1

(�2;�2) 1 011 1
u}ov=}t 1 024 1 025
st} Rm =t 1 071 1 070
st}v}t 1 1
(0; 3) 1; 000 1; 000

0 0 0
nQR@ p=kDv= 0 0 0

0 0 0
(�4;�4) 1; 000 1; 000
u}ov=}t 1; 000 1; 000
st} Rm =t 1; 000 1; 000
st}v}t 1; 000 1; 000

swO |xrLQt QO �hr=
u}ov=}t p=kDv= |O=yvW}B VwQ |Ow=O�|m =}v VwQ

(1; 0) 1 443 2 240
(0; 1) 1 443 1 950

(�1; 0) 1 450 2 570
(0;�1) 1 425 2 260

lJwm p=kDv= (�1; 1) 1 095 1 270
(1;�1) 1=092 1 320

(�1;�1) 1 354 1 640
(1; 1) 1 386 1 440
u}ov=}t 1 336 1=836
st} Rm =t 1 450 2 570
st}v}t 1 092 1 270
(0; 2) 1 024 1 040

(0;�2) 1 030 1 050
(2; 0) 1 022 1 088

(�2; 0) 1 021 1 020
(1; 2) 1 053 1 020

(1;�2) 1 002 1
\UwDt p=kDv= (2; 1) 1 065 1 070

(2;�1) 1 002 1
(�1; 2) 1 1

(�1;�2) 1 049 1 020
(�2; 1) 1 002 1

(�2;�1) 1 048 1 050
(2; 2) 1 017 1

(2;�2) 1 1
(�2; 2) 1 1

(�2;�2) 1 011 1
u}ov=}t 1 022 1 022
st} Rm =t 1 065 1 088
st}v}t 1 1
(0; 3) 1 1

0 0 0
nQR@ p=kDv= 0 0 0

0 0 0
(�4;�4) 1 1
u}ov=}t 1 1
st} Rm =t 1 1
st}v}t 1 1

sHvB w pyJ |xQ=tW �h} QW 55



"""C
}i}m

pQDv
m|

=Q@|
R=i

|@Y
a|

xm@W
l}

|L
=Q]"pw= |xrLQt QO p=kDv= |xk@] K}LY hWm |=Q@ xr=@vO pw] \UwDt "5 pwOH

X1 �4 �3 �2 �1 0 1 2 3 4 st} Rm =t st}v}t u}ov=}t
X2
�4 2 087 2 165 2 224 2 17 2 228 2 192 2 196 2 337 2 133 2 337 2 087 2 192
�3 2 275 2 297 2 275 2 268 2 261 2 208 2 343 2 253 2 407 2 407 2 253 2 299
�2 2 234 2 259 2 291 2 141 2 255 2 279 2 226 2 235 2 18 2 291 2 141 2 233
�1 2 236 2 24 2 148 1 81 1 657 2 051 2 267 2 301 2 213 2 301 1 657 2 103
0 2 196 2 323 2 194 1 691 1 791 2 208 2 292 2 246 2 323 1 691 2 118
1 2 173 2 299 2 235 2 143 1 728 1 742 2 21 2 251 2 169 2 299 1 728 2 106
2 2 219 2 294 2 321 2 226 2 263 2 109 2 394 2 338 2 201 2 394 2 109 2 263
3 2 241 2 241 2 333 2 334 2 217 2 266 2 285 2 326 2 164 2 334 2 164 2 267
4 2 198 2 588 2 165 2 236 2 225 2 145 2 187 2 217 2 19 2 588 2 145 2 239

st} Rm =t 2 275 2 588 2 333 2 334 2 263 2 308 2 394 2 338 2 407 2 588
st}v}t 2 087 2 165 2 148 1 691 1 657 1 742 2 187 2 217 2 133 1 657
u}ov=}t 2 207 2 301 2 243 2 113 2 104 2 098 2 257 2 283 2 211 2 202

"swO |xrLQt QO p=kDv= |xk@] K}LY hWm |=Q@ xr=@vO pw] \UwDt "6 pwOH
X1 �4 �3 �2 �1 0 1 2 3 4 st} Rm =t st}v}t u}ov=}t
X2
�4 2 245 2 21 2 219 2 158 2 221 2 233 2 145 2 398 2 152 2 398 2 145 2 220
�3 2 229 2 232 2 241 2 23 2 311 2 277 2 243 2 295 2 351 2 351 2 229 2 268
�2 2 198 2 315 2 289 2 233 2 281 2 331 2 254 2 21 2 223 2 331 2 198 2 259
�1 2 141 2 254 2 165 1 754 1 792 2 133 2 248 2 281 2 197 2 281 1 754 2 107
0 2 182 2 295 2 219 1 729 1 741 2 192 2 292 2 155 2 295 1 729 2 101
1 2 313 2 222 2 243 2 116 1 667 1 757 2 195 2 256 2 207 2 313 1 667 2 108
2 2 177 2 193 2 248 2 257 2 195 2 12 2 333 2 244 2 21 2 333 2 12 2 220
3 2 504 2 308 2 279 2 29 2 292 2 266 2 304 2 247 2 214 2 504 2 214 2 300
4 2 154 2 276 2 242 2 233 2 156 2 235 2 196 2 247 2 071 2 276 2 071 2 201

st} Rm =t 2 504 2 315 2 289 2 29 2 311 2 331 2 333 2 398 2 351 2 504
st}v}t 2 141 2 193 2 165 1 729 1 667 1 741 2 145 2 21 2 071 1 667
u}ov=}t 2 238 2 256 2 238 2 111 2 114 2 121 2 234 2 274 2 198 2 198

"swU |xrLQt QO p=kDv= |xk@] K}LY hWm |=Q@ xr=@vO pw] \UwDt "7 pwOH
X1 �4 �3 �2 �1 0 1 2 3 4 st} Rm =t st}v}t u}ov=}t
X2
�4 2 217 2 244 2 198 2 147 2 246 2 208 2 164 2 413 2 15 2 413 2 147 2 221
�3 2 242 2 293 2 269 2 284 2 278 2 264 2 271 2 361 2 328 2 361 2 242 2 288
�2 2 159 2 233 2 305 2 088 2 173 2 34 2 209 2 26 2 164 2 34 2 088 2 215
�1 2 114 2 28 2 143 1 752 1 773 2 127 2 275 2 27 2 23 2 28 1 752 2 107
0 2 213 2 27 2 166 1 791 1 612 2 164 2 302 2 182 2 302 1 612 2 088
1 2 217 2 301 2 318 2 143 1 791 1 739 2 222 2 296 2 182 2 318 1 739 2 134
2 2 206 2 298 2 239 2 311 2 189 2 132 2 387 2 301 2 192 2 387 2 132 2 251
3 2 259 2 291 2 255 2 229 2 285 2 236 2 304 2 241 2 253 2 304 2 229 2 261
4 2 195 2 504 2 351 2 236 2 217 2 168 2 228 2 154 2 207 2 504 2 154 2 251

st} Rm =t 2 259 2 504 2 351 2 311 2 285 2 34 2 387 2 413 2 328 2 504
st}v}t 2 114 2 233 2 143 1 752 1 773 1 612 2 164 2 154 2 15 1 612
u}ov=}t 2 202 2 302 2 249 2 109 2 119 2 092 2 247 2 289 2 210 2 202
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1. Self Organizing Maps (SOM)
2. clustering
3. Cumulative Sum (CUSUM)
4. Multivariate Cumulative Sum (MCUSUM)
5. pipeline
6. Cause-Selecting Chart (CSC)
7. Multiple Cause-Selecting Chart
8. Control Chart Patterns (CCP)
9. Special-purpose CCP recognition
10. error back propagation
11. Average Run length (ARL)
12. learning vector quantization
13. multi-layer feed forward networks
14. Best Matching Unit (BMU)
15. fuzzi�er
16. defuzzi�er
17. fuzzy knowledge-base
18. output aggregation
19. vector autoregressive moving average
20. white noise
21. auto regressive
22. vector auto regressive
23. sequential control
24. trade-o�
25. expert system
26. observed data
27. pi-membership function
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