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Appendix A : Percentage Points of the F Distribution”

F 0.25 dr1, o2
df, . Degrees of Freedom kor the Numerator (of , )
o, 1 2 3 4 5 8 7 8 9 10 12 15 20 24 20 40 &0 120 ®
1| 583 150 8.20 858 as2 aoa 9.10 9.19 928 9.32 9.41 9.49 958 963 9.67 9. 9.76 9.80 9.65
2 257 200 315 3z azm EX1) 334 338 aar 3.38 3.39 341 343 2.43 V7] 345 3.48 a7 248
3 202 228 2.36 2% 241 242 243 244 244 244 2.45 248 248 248 247 2.47 247 247 247
4 1.81 200 205 208 207 208 208 2.08 208 208 208 208 2.08 208 208 2.08 208 208 208
5 169 1.85 1.88 1.89 189 1.89 189 1.89 189 1.89 189 1.89 1.88 1.68 1.88 1.88 187 187 187
6 1.82 1.7 178 1.79 179 1.78 1.78 1.78 1.77 177 177 1.76 176 1.5 175 178 1.74 1.74 174
7 157 170 112 1.72 17 1.7 1.70 1.70 1.70 169 168 1.88 1.87 187 165 1.68 165 165 1.65
8 1.54 168 187 188 168 165 184 184 163 183 182 1.62 1.61 160 1.60 159 159 159 158
g 1,51 162 163 183 162 1.61 160 "1.60 159 159 158 157 156 1.56 155 154 154 153 153
10 1.49 160 180 1.56 159 158 157 155 156 1.55 154 153 1.52 152 15 151 1.50 1.49 1.48
- 1t 1.47 158 1.58 157 158 1.55 1.54 1.53 153 1.52 1.51 1.50 1.49 1.49 148 1.47 1.47 148 145
3 12 1.46 158 156 155 154 153 152 151 -~ 151 1.50 1.49 1.48 147 148 145 1.45 1.44 1.43 1.42
g 1 1.45 155 155 1.53 152 151 1.50 1.49 1.48 1.48 147 1.45 1.45 144 1.43 1.42 1.42 1.44 1.40
£ u 1.44 153 153 152 151 1.50 1.49 1.48 147 1.45 1.45 144 1.43 1.42 1.41 1.41 1.40 139 1.38
g
3 15 1.43 152 152 151 1.49 1.48 147 148 1.46 1.45 144 1.43 1.41 1.41 1.40 139 1.38 1.37 196
g 1.42 .51 151 150 148 147 1.46 1.45 1.44 1.44 1.43 141 - 140 139 1.38 137 1.8 1.35 134
'2— 17 1,42 1.51 150 1.49 1.47 1.46 145 1.44 1.43 1.43 1.41 1.40 1.9 138 137 1.38 1.35 1.4 1.3
E 18 1.4 150 1.4g 1.48 148 145 1.44 1.43 1.42 1,42 1.40 1.3 1.38 1.37 136 135 134 133 132
[=]
3 19 1.41 1.49 1.4 147 145 1.44 143 1.42 1.41 14 . 140 138 1.37 136 135 1.3 133 ta2 1%
s 20 1.40 149 148 1.47 145 1.44 1.43 142 1.41 1.40 1.39 137 1.36 135 1.34 1.33 132 1.3 120
§ 2 1.40 1.48 148 1.48 144 143 1.42 1.41 1.40 139 138 137 135 1.34 133 132 1.3 1.3 128
5 = 1,40 1.48 1.47 1.45 144 1.42 1.41 1.40 139 1.39 1.37 1.36 134 1.33 132 1.31 1.30 129 128
§ 2 1.3 1.47 147 145 1.43 1.42 1.41 1.40 139 138 197 135 - 134 133 132 1.31 1.30 1.28 127
24 1.39 1.47 148 1.44 1.43 141 1.40 129 138 1.38 138 135 1.33 132 1.3 130 129 128 1.2
25 139 147 1.46 1.44 142 1.4 1.40 138 138 137 - 1% 1.34 133 12 131 12 1.28 127 125
26 133 1.48 145 144 1.42 141 1.3 1.38 197 137 1.36 1.34 132 1.31 1.30 129 1.28 126 125
27 1.38 1.48 1.45 1.43 142 1.40 1.39 138 137 1.38 135 1.3 132 .31 1.30 1.28 121 1.28 1.24
2 1.6 1.46 145 1.43 1.41 1.40 1.3 1.38 1.37 1.38 1.34 133 131 1.3 1.29 128 127 1% 124
2 138 1.45 145’ 1.43 1.41 1.40 138 1.37 138 135 134 1322 1.3 120 129 127 126 125 123
0 138 1.45 144 142 1.4 1.39 1.38 1.37 136 135 1.34 1.2 1.30 129 128 121 12 124 1.1
40 1.36 1.44 1.42 1.40 139 137 136 1.36 134 1.33 1.3 1.30 126 128 125 1.24 ) 1.2 119
50 135 1.42 14 1.8 197 135 133 1.32 131 130 129 127 125 1.24 122 121 119 147 115
120 134 140 1.9 1.37 1.36 133 1.3 1.30 122 128 128 1.24 122 121 119 1.18 1.8 113 110
© 132 1.3 137 135 1.33 1.3 129 1.28 121 125 124 1.2 119 118 118 1.14 112 1.08 1.00

of = dagrees of freedom .
: AdaptedwimpemissimﬁnmBiurmmTd:leshrSlamxs.Vd.1.3rdediﬁmbyF_S.WNH.O.W.WUMMWJM.
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Appendix A : Percentage Points of the F Distribution” {continued)

- F 010,011,012
DegreesofFreedombr!’nNmmbr(df,)

&, 1 2 3 4 5 & T ] ] 10 12 15 20 24 20 | 20 120 ®
1 ' 38.86 49.50 53.59 55.83 57.24 5820 58.91 59.44 50.86 80.19 BO.T1 81.22 81.74 82.00 62.28 6253 e279 6308 6133

2 8.53 9.00 9.18 8.24 929 933 9.35 937 438 9.39 9.41 9.42 9.44 9.45 a.48 947 9.47 9.48 9.49

3 554 5.48 539 534 531 529 527 525 524 523 522 520 5.18 5.18 517 518 515 514 513

4 4.54 432 418 41 £.05 401 3.98 3.95 394 KX~ 3.90 187 384 Y. <] a2 LT are 378 3.76

5 4.06 W] 362 252 345 140 337 3.34 332 330 327 324 32 3.19 347 18 3.4 312 110

6 3.78 3.48 329 318 i 308 3.01 248 208 284 2.90 2.87 2.84 262 280 278 278 274 2.72

7 358 ¥} 307 2908 2.63 283 27 275 272 270 287 263 259 258 258 254 251 249 247

8 3.48 3 2492 281 273 287 2.82 259 256 254 250 2.48 242 240 238 238 M 232 2.2

9 338 3.01 281 269 261 255 251 247 244 242 238 234 230 228 225 223 221 218 218

10 329 2m 273 261 252 246 241 2.38 235 232 2.28 224 220 218 216 213 21 208 2.08
-~ M az3 288 265 254 245 239 234 2.30 227 225 221 217 2.12 0.09 208 208 203 200 197
5 1 318 28t 261 248 239 23 2.28 2.24 221 218 215 210 208 204 20 1.99 1.96 163 1.90
5§ 13 314 278 258 243 235 228 2n 220 2.16 2.14 210 205 2.0 1.98 1.98 1.03 1.90 1.88 1.85
% 14 310 273 2572 239 231 2.24 219 215 212 210 2.05 2.01 1.98 1.94 194 1.89 1.88 1.83 1.80
§ 15 307 2.70 249 236 227 2.21 218 212 2.09 2.06 202 187 1.92 1.90 187 1.85 1.82 .79 178
2 18 3.05 267 248 233 224 218 213 2.09 206 203 199 1.94 189 1.87 184 1.81 1.78 1.75 112
5 17 303 284 244 23 222 215 2.10 2.08 2m 200 1.98 191 1.86 1.84 1.81 1.78 1.75 1.72 1.69
€ 18 3.01 282 242 22 2.20 213 208 204 2.00 1.98 1.93 189 184 181 1.78 175 172 169 186
g 19 299 261 240 227 218 213 2.06 202 1.88 1.96 101 1.86 1.81 1.79 178 73 © 170 1.67 163
tg 2 297 259 238 225 216 209 204 200 1.98 1.94 1.89 1.84 1.79 1.77 1.74 1.7 163 164 161
§ > 298 257 236 273 214 208 202 1.98 195 1.2 1.87 1.6 1.78 1.75 172 169 1.66 182 159
g 2 295 258 235 222 213 205 201 1.87 193 1.90 1.86 1.81 1.76 1.73 1.70 1.87 164 1.60 157
o 23 2% 255 24 221 21 208 199 1.96 162 1.89 1.84 180 - 1.74 1.72 180 186 1.62 159 155
24 2: 254 233 219 210 204 1.98 1.54 191 1.89 1.83 1.78 1.73 1.70 167 1.64 1.81 1.57 1.53
-] 2@ 253 232 218 209 2.02 187 1.93 1.89 1.87 1.62 1.77 1.12 169 168 183 159 156 152
2 2.91 252 2% 217 208 2.01 1.98 1.92 189 1.88 1.81 1.78 171 1.88 165 1.81 158 154 1.50
27 200 2.51 230 217 207 200 108 1.91 187 1.85 1.80 175 1.70 1.87 1.84 1.60 1.57 153 1.49
28 289 250 22 218 206 2.00 184 1.90 1.87 1.84 1.79 1.74 1.69 168 1.83 1.59 1.58 152 1.48
2 2.89 250 27 215 208 1.99 1.93 1.89 1.88 1.83 1.78 1.73 1.68 1.65 1.62 1.59 155 1.51 147
E) 2.89 249 228 214 203 1.98 193 1.89 1.85 182 177 1.72 187 1.84 1.81 157 1.54 1.50 1.46
40 2.84 244 223 2.09 200 1.93 1.87 163 1.79 1.78 171 1.68 181 1.57 1.54 1.5 147 142 138
&0 279 239 218 204 1.8 187 1.82 177 1.74 1 168 1.60 154 151 1.48 1.44 1.40 135 120
120 27 235 213 1.00 1.80 182 177 .72 1.80 165 1.60 1.55 1.48 1.45 1.4 197 1.32 126 1.19
o 2mn 2.30 2.08 1.4 1.85 1.77 1.72 1.87 1.83 1.60 156 1.49 1.42 1.38 1.34 1.30 124 117 1.00

€8



Appendix A : Percentage Points of the F Distribution” (continued)

F 0.05, 01 2
af, Degrees of Freedom for the Numerator (df , )
o, 1 2 3 4 5 6 7 8 9 10 12 15 2 24 ) 40 60 120 L
1 161.4 1995 2157 2246 2 132 234 2368  BAS 2405 2419 2439 2455 2480 249.1 250.1 211 2622 233 2543
2 18.51 1900 19.18 1925 19.20 19.33 19.35 19.37 19.38 19.40 19.41 19.43 1945  19.45 19.46 19.47 1948  19.49 19.50
3 10.13 9.55 9.28 912 5.01 B4 8.69 ass a8t 8.79 874 8.70 8.66 8.64 862 8.5 8.57 855 853
4 1.7 8.94 6.5 6.39 626 816 6.09 6.04 6.00 5.98 501 5.88 5.80 5.7 575 572 5.69 5.66 563
5 6,61 5.79 541 519 505 495 468 482 477 474 468 462 458 453 450 445 443 4.40 438
5 5.99 514 476 453 439 428 421 4.15 4.10 4.06 400 a4 187 384 181 an 374 370 3.67
7 559 474 435 412 3g7 387 an 373 3.66 3.84 as7 351 344 34 3.38 334 330 327 3
8 532 446 407 384 ass 358 350 3.44 3m 335 328 ix 315 2.2 108 104 3,01 297 20
3 512 428 3.86 3.63 348 3.ar 3 azm 318 3.14 307 aot 204 290 266 283 279 278 27
1© 498 4.10 an 3.48 3: £V 214 307 an 2.99 291 2.85 277 2.74 270 268 262 258 2.54
2 on 484 3.96 1.59 336 120 109 2,01 295 290 235 2718 272 265 261 2.57 253 249 245 240
3 2 4 169 3.49 328 a1 3.00 29 2.85 2.80 275 269 262 254 251 247 243 233 2M 230
§ 467 3.81 3.41 ate 3.03 2% 283 2m 2n 267 280 253 248 242 238 24 230 225 2.21
£ 4,60 374 3™ 3 298 285 278 270 265 260 253 248 239 238 231 227 22 218 213
o
5 15 454 368 32 aos 250 27 27 284 253 254 248 240 23 229 225 220 216 211 207
g 16 449 183 324 am 285 274 266 259 254 2.49 242 235 228 224 219 215 2141 208 201
5 v 445 3.50 320 296 281 270 261 255 249 245 238 231 2.23 219 2.15 210 2.08 201 1.06
g 18 a4 355 3.16 2@ 217 266 258 251 246 241 234 2.27 218 215 211 208 202 197 192
3 19 438 352 13 280 274 263 254 248 242 238 231 223 218 211 207 203 198 193 1.88
®
¥ 2 4.35 3.49 a.10 287 2n 280 2.51 245 238 235 228 220 212 208 2.04 199 165 1.90 1.84
g 2t 432 3.47 307 284 268 257 249 242 237 232 2% 218 2.10 205 201 1.98 192 187 181
S = 430 344 105 282 268 255 2.46 240 2.34 230 27 215 207 203 190 194 189 1.84 178
E 23 428 2.42 303 280 284 253 2.44 237 2; 227 220 213 - 205 201 1.96 191 185 1.81 1.78
24 426 .40 30 278 262 251 242 236 230 2325 2.8 211 203 1.8 194 1.89 184 .79 1.73
25 424 ¥ 209 278 260 249 240 2% 228 224 216 2.09 20 198 192 187 1.82 177 1.7
p. 3 423 337 298 274 259 247 2.39 232 227 22 245 207 199 1.95 1.50 188 1.80 175 1.69
27 an 3.35 296 27 257 246 237 231 225 220 213 208 197 1.9 1.88 184 179 173 1.67
28 420 334 205 27 266 245 236 2.29 224 218 212 204 1.98 191 1.87 1.82 177 1.7 165
2 418 33 203 270 255 243 235 2 222 218 210 2.0 1.94 1.80 1.85 181 175 170 184
0 417 ax 22 269 253 242 233 227 224 216 209 201 163 1.69 184 1.79 1.74 1.68 162
40 408 3.3 284 28 245 234 225 218 212 208 200 1.92 1.84 1.78 1.74 169 164 158 151
80 400 a5 27 253 237 225 217 210 2.04 1.99 192 1.84 175 1.70 165 159 153 1.47 139
20 g 307 286 245 22 217 209 202 198 191 1.6 175 1.88 1.81 155 155 1.43 135 125
® 384 300 280 237 2 210 201 1.4 1.88 1.83 115 1.67 1.57 152 146 139 1.3 122 1.00




Appendix A : Percentage Points of the F Distribution” (continued)

F 0025 01,02
df, Degrees of Freedom for the Numerator {df , )
o, 1 2 3 4 5 6 7 8 9 10 12 15 20 24 0 © 120 ®
1 6478 7995 8842 8996 92118 9371 SMB2 9567 0533 98A6 9787 G849 9931 9972 1001 1006 1010 1014 1018
2 51 3900 W7 W2 3930 W33 13I8 I M3 W40 W41 3943 3945 948 046 B4 3048 N9 N50
3 1744 1604 1544 1510 1488 4T3 1462 1454 1447 1442 1434 1425 1417 1412 1408 1404 1399 1395 1380
4 122 1085 9.8 9.60 8.3 920 9.07 8.8 8.90 884 8.75 8.66 8.56 8.51 8.46 8.41 8.36 8 8.26
5 10.01 843 .76 7% 7.15 6.83 6.85 8.76 668 8.62 6.52 6.43 633 6.28 6.2 6.18 6.12 6.07 6.02
6 8.81 726 8.60 8.3 59 5.82 5.70 560 - 5% 5.46 5.7 5.7 547 5.12 507 50 498 490 485
7 a.ar 654 569 552 52 5.12 199 490 482 475 487 457 447 442 438 43 4% 420 414
8 757 £.08 5.42 505 482 465 453 443 438 430 420 4.10 400 395 3.89 384 378 am 267
9 72 5.71 5.08 42 448 432 420 410 403 3.96 aar 317 367 3.61 3,56 381 345 3.39 im
10 6.94 5.46 483 447 424 407 395 385 e 372 e 352 3.42 3ar 3.31 326 320 214 3.08
< M 6.72 528 48 42 404 388 3.76 3566 359 353 3.43 333 an air 312 3.00 300 294 268
3 1 8.56 510 447 492 389 an 361 351 344 337 3z 318 3.07 aw 296 2 285 279 272
5 13 641 497 435 4.00 an 3.60 348 339 33 3% 31§ 305 1= 289 284 278 272 265 260
£ 6.30 488 424 369 265 350 338 329 321 ais 3.05 296 284 279 2m 267 261 255 249
g .
15 620 a7 415 380 358 3.4 33 3.20 312 308 206 268 276 27 264 25 282 2.46 240
a 16 6.12 469 4.08 arn 350 334 3z 342 305 299 2.89 279 268 263 257 251 245 238 232
5 v 5.04 462 401 368 34 328 318 206 298 242 282 272 262 256 250 244 238 232 225
E 18 598 456 305 361 338 3z 3.10 an 203 287 277 287 2556 250 244 238 232 228 219
% 19 1.1-7) as1 3.90 358 333 317 3.05 29 268 282 272 262 251 245 23 23 227 220 213
5 5.87 445 386 351 32 313 301 291 284 27 268 257 2.48 241 238 2% 22 216 209
2 2 563 442 382 3.48 1% 3.00 297 207 280 27 284 253 242 237 231 225 218 211 204
5 2 5.79 438 378 344 am 305 293 284 278 270 260 250 239 23 227 221 214 208 200
g =» 5.75 438 375 341 a8 am 290 281 273 267 257 247 238 230 224 218 241 204 197
24 572 a2 32 238 3.15 2% 287 278 2.70 264 254 244 23 227 221 215 208 201 194
> 569 429 369 335 313 207 285 275 268 261 251 2.41 230 224 218 212 205 188 1.91
2% 5.68 427 267 313 3.10 284 202 27 2¢5 269 243 233 228 2.2 216 209 203 195 1.88
27 553 424 365 an ao8 282 280 2n 263 257 247 238 225 219 213 207 200 193 185
b, 561 422 363 329 306 280 2.78 269 261 255 245 234 223 217 211 208 198 101 183
2 5.59 420 261 azr 304 2.8 278 267 259 253 243 23 221 215 209 203 198 189 1.8
0 557 s.18 358 325 am 287 275 265 257 251 241 231 220 214 2.07 20 1.94 187 179
4 542 406 346 313 290 2.74 282 253 248 23 22 218 207 zo1 194 1.88 180 1.72 184
0 529 383 334 am 278 263 251 241 23 227 247 206 194 188 182 1.74 167 158 1.48
120 515 360 323 28 267 282 23 230 22 216 205 194 1.82 1.78 169 184 153 143 1.3
o 5.0 369 312 279 257, 241 229 2.19 211 205 104 1.83 1.71 1.64 157 1.48 1.3 127 - 1.00
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Appendix A : Percentage Points of the F Distribution” (continued)

F 0.01,a0ft o2
of Degrees of Freeciom for the Numerator (df , )
of 1 2 3 4 5 & 7 8 9 10 12 15 20 24 0 0 80 120 a0
3 4052 4995 5403 5625 5784 5850 5920 5082 602 8058 6106 6157 a5 6235 6261 6287 8313 5118 6368
2 9850 9900 %947 9925 9930 9933 Q0  W3I  WIN 9940 9942 9943 9345 9948 0047 9947 9948 0049 9950
3 12 062 2048 2871 224 TS 2167 2749 2735  2T2a 2105 2687 2869 2800 2650 2641 2L B2 2613
4 2120 1800 1669 1598 1552 152 1488 14.80 1486 1455 1437 1420 4@ 1383 1384 1375 1365 1356 1346
5 1628 1327 1206 1139 1097 1067 1048 1029 10.16 10,05 9.89 8.72 .55 947 9.38 9.29 820 811 g.02
6 1375 1092 9.78 9.15 8.75 8.47 828 8.10 798 787 772 7.58 7.40 7.3 1 7.14 7.06 6.97 8.8
7 12.2% 955 8.4s T8 145 7.18 6.9 8,64 672 6.62 847 631 e18 6.07 5.09 591 5.a2 574 5.65
8 1.28 8.65 7.59 7.01 6,63 6.37 6.18 803 5.91 5.81 587 552 5.38 528 520 512 503 495 486
5 10.56 8.2 6.99 6.42 8.06 5,80 5.61 547 535 5.28 511 4.98 48 ar 465 457 448 4.40 43
10 10.04 7.56 6.5 599 564 539 520 506 494 4.065 an 4.58 441 L <) 425 417 408 400 3o
-~ n 965 >3 622 587 51 507 4.69 474 463 454 4,40 4.5 4.10 a2 304 3.88 378 369 3.60
3 12 9.33 8.93 595 5.41 508 Y. 484 450 430 4.30 418 am 3.86 378 37 362 354 345 338
3 13 9.07 6.70 5.74 521 488 482 444 430 4.19 410 396 V) 38 359 351 3.43 334 325 317
% 14 8.86 8.51 558 504 460 448 4.28 414 40 354 380 - 366 351 3.43 33 327 3.8 300 3.00
g 15 868 6.36 542 489 438 FE>) 414 4.00 ag 3.60 367 352 3.7 329 3 313 3.05 208 207-
2 1 853 8.23 529 477 YY) 420 40 2.89 a7 3.69 ass 341 326 3.18 3.10 302 29 284 285
5 v 8.40 6.11 518 467 434 4.10 3. are 360 359 348 am 3.18 3.00 3.00 202 283 2.75 255
E 18 82 6.01 5.09 456 435 401 a8 3T 60 3.5 337 3 3.08 2.00 202 284 275 266 257
E 19 8.18 593 501 4.50 417 394 arr 363 as2 343 330 3.15 3.00 2@ 284 27 267 258 249
T > 8.10 5.85 4.94 443 410 aar 3.70 ass 348 337 37 309 294 2885 2.78 269 261 252 242
§ 2 5.78 447 437 404 3.8 384 351 340 331 347 3.0 288 2,80 272 264 255 245 2.3
5 = 795 572 462 an £ 178 159 345 335 32 312 290 2@ 275 267 258 250 2.40 23
g 23 7.89 566 478 425 294 3n 3.54 341 33 a2 307 233 278 270 262 254 245 235 228
24 7.82 581 4.72 a2 3.90 3.67 150 2.38 328 317 3.08 289 274 266 258 2.49 240 231 221
25 777 557 468 €18 aes s 3.48 3x a2 313 299 285 270 262 254 245 238 221 217
b3 7.72 553 484 414 g2 159 342 a0 .18 309 296 2.61 268 258 250 242 .23 22 213
27 7.68 5.49 4.60 41 ars 356 1% 326 ats 3,08 293 278 263 255 247 238 229 220 210
28 7.64 545 457 4.07 ars 153 3.38 an 31z 103 290 2rs 260 252 244 235 226 217 208
2 7.80 5.42 454 4.04 3m 350 3x V. 3.09 3.00 287 27 257 240 241 2. 223 214 20
0 7.56 539 451 am 370 347 3.30 347 207 248 284 270 255 2.47 2% 23 22 213 201
40 731 5.18 43 183 351 329 312 299 289 280 268 252 237 23 22 211 . 2m 1.2 1.80
80 7.08 458 413 165 134 2. 268 28 2m 283 250 236 2 212 203 1.94 1.84 1.73 .60
120 6.85 479 3es 346 a7 294 2.79 288 258 247 234 219 203 196 1.88 1.76 1.68 1.53 1.38
w 6.63 461 an ix 302 260 284 251 241 2w 218 2.04 1.88 1.79 1.70 159 1.47 132 1.00

o8



Appendix B : Percentage Points of the ¢ Distribution”

1

o a 0.40 0z 0.0 005 0026 DOY 0005 00025 00 00006
1 0326 1000 3078 6314 12708 31821 63857 127.92 31831  £30.82
2 0200 0816 1888 2920 4303 6905 9026 14089 23320 .50
3 0277 0786 183 2353 3182 4541 5841 7453 10213 12924
4 02t oTMt 1533 2132 2778 ATAT 4804 558 7473 8810
5 0267 0727 1418 2015 2571 3385 4002 AT7T3 5803  06M4
8 0205 0727 1440 1643 2447 3943 2707 43T 5208 5.9
7 0283 0.711 1415 1695 2366 2000 3409 4010 4785 5400
) 0282 08 1397 1880 2308 2808 3355 383 4501 5.041
9 0.261 0.703 1383 1833 2262 2821 3250 3800 4297 478
10 D20 0700 1372 1812 2278 2704 2168 3581  4d44 4597
T 0260 0897 1383 1798 271 2718 3108 3497 405 4437
12 0250 0665 135 1782 2476 28584 3055 3428 3830 4318
12 0260  0.504 1350 1771 2160 2850 3012 32 38527 A2
14 0266 0892 1346  1TB1 2145 2824 2977 3326 3787 4140
15 0258 0.8 1,341 1,753 2131 2802 2847 3206 3733 4073
18 0268 0660 1337 1748 2120 2583 29 32 3688 4015
17 0257 0880 1333 1740 2410 2567 2888 2322 384 2905
18 0257 0088 1330 4734 2901 2552 2878 3197 IS0  3ex
19 0257 0888 1328 17290 2083 2539 2861 3174 3519 3883
20 02657 0887 132 1726 2086 2578 2845 3153 3552 3850
21 0257 0888 1323 1721 2080 26518 283 3135 3BT 3810
2 0256 0888 1371 717 2074 2503 2818 3118 3505 3792
2 0258  0.685 1319 1714 2080 2500 2807 3104 3485 3787
LY G256 0885 1318 1711 2004 2402 2797 3001 D467  ATAE
3 0268 0884 1316 1708 2080 2485 2787 3078 3450 377
F.] 0268 0884 1315 1200 2056 2479 2779 3057 3436 2707
27 0266  0BB4 1314 1703 2082 2473 27M 3067 3421 2600
28 0258 0883 1313 1701 2048 2487 2783 2047 3408 3674
F. 0258 0883 1313 1699 2046 2482 2756 3008 3398 3650
30 0256 0883 1310 1697 2042 2457 2750 3030 3305 3648
40 0286 0681 1303 1884 2021 2423 2704 2071 3307  3.651
% 0254 0BT 1206 1871 2000 23090 2860 2615 3232 3480
120 0254 0877 1289 1858 1800 2359 2817 2800 23160 3373
) 0263 0674 1282 1645 1960 2328 2576 2807 3000  3.201

df = degrees of fraedom
* Adapted with permission from Blometrika Tabiss for Stetisticians , Vol. 1, 3rd edition by E, S. Pearson and H. O, Hurtley,
Cambridge Univerity Fress, Cambridge, 1008,



Appendix C : Experimental Data

88

Material | Amplitude | Part | Cutting | Edge | Inner inner | T,%sh L,| T%ShW,
Edge Seal | Len Width ]
70 70 1 0.118 | 0.397 | 19.234 | 5180 | 1.9830 | 4.7366
70 70 2 0118 | 0397 | 19234 | 5190 | 18252 | 6.5558
70 70 3 0.118 | 0.397 | 19.234 | 5190 | 1.0093 | 55309
70 70 4 0118 | 0397 | 19.234 | 5190 | 2.1623 | 4.3725
70 70 5 0.118 | 02397 | 19234 | 5190 | 1.8042 | 59621
70 70 6 0118 | 0397 | 19234 | 5190 | 2.0937 | 6.1001
70 70 7 0118 | 0.397 | 19234 | 5190 | 1.9566 | 4.5638
70 70 8 | 0118 | 0.397 | 19234 | 5190 | 1.7780 | 5.8638
70 70 9 0118 | 0.397 | 19234 | 5190 | 1.7048 | 6.0409
70 70 10 0118 | 0.397 [ 19234 | 5190 | 18357 | 58442 |
70 80 1 0118 | 0397 | 19234 | 5190 | 2.0864 | 59621 |
70 80 2 0118 | 0.397 | 19234 | 5190 | 21085 | 6.2186 |
70 80 3 0118 | 0397 | 19234 | 65190 | 1.8462 | 52777 |
70 80 4 0118 | 0397 | 19234 | 5190 | 2.1095 | 56677
70 80 5 0118 | 0397 | 19234 | 5190 | 1.8830 | 5.7657
70 80 "6 0118 | 0.397 | 19234 | 5190 | 2.0831 | 7.3083
70 80 7 0118 | 0.397 | 19234 | 5190 | 2.1518 | 5.7069
70 80 ) 0118 | 0397 | 19234 | 5190 | 20198 | 6.2186
70 80 ) 0.118 | 0397 | 19234 | 5190 | 1.8777 | 6.3770
70 80 10 0116 | 0397 | 19234 | 5190 | 2.0831 | 68552 |
70 90 1 0118 | 0.397 | 19.234 | 51490 | 2.2787 | 8.4601
70 90 2 0116 | 0397 | 19234 | 5190 | 2.1570 | 5.7853
70 90 3 0118 | 0307 | 19234 | 5160 | 2.2883 | 6.0606
70 90 4 0116 | 0.397 | 16234 | 5190 | 20673 | 7.0859 |
70 80 5 0118 | 0397 | 19234 | 5160 | 2.0304 | 53555
70 90 6 0118 | 0.397 | 19234 | 5190 | 2.1042 | 5.7461
70 90 7 0118 | 0397 | 19234 | 5190 | 2.0400 | 54334
70 90 8 0.118 | 0.397 | 19.234 | 5190 | 2.2470 | 55895
70 90 ) 0418 | 0.397 | 19234 | 5190 | 1.9830 | 6.8953
70 90 10 0118 | 0.397 | 19234 | 5190 | 2.0040 | 56873 20
70 100 i 0.118 | 0.397 | 19.234 | 5190 | 22258 | 4.4208 |
70 100 2 0.118 | 0.397 | 19.234 | 5190 | 2.1518 | 6.6555
70 100 3 0118 | 0.397 | 19234 | 5100 | 2.1835 | 5.1613
70 100 4 0418 | 0.397 | 19.234 | 5190 | 2.2099 | 7.0758
70 100 5 0118 | 0.397 | 19234 | 5190 | 21720 | 5.2195
70 100 6 0118 | 0.387 | 19.234 | 5190 | 2.2417 | 5.6090
70 100 7 0118 | 0387 | 19234 | 5160 | 2.0482 | 6.6053
70 100 8 0118 | 0.397 | 19934 | 5190 | 1.0988 | 6.7353
70 100 g 0118 | 0397 | 19234 | 5190 | 1.9619 | 6.4564
70 100 10 0118" } 0307 | 19234 | 5190 | 2.1671 | 54139 |
100 70 1 0.118 | 0.397 | 19.234 | 5.190 | 2.2258 | 3.
700 70 2 0118 | 0.397 | 19234 | 5.190 | 2.0146 | 4.2962
100 70 3 0.118 | 0.397 | 19.234 | 5190 | 1.8514 | 3.8406
100 70 4 0118 | 0387 | 19234 | 5190 | 2.1993 | 3.2392
100 70 5 0118 | 0.397 | 19234 | 5.190 | 2.0400 | 3.8406
100 70 6 0.118 | 0.397 | 19234 | 5190 | 2.2205 | 4.3152
700 70 7 0118 | 0.397 | 19234 | 5.190 | 1.9672 | 4.0209
100 70 8 0.118 | 0397 | 19.234 | 5190 | 2.2470 | 5.2583
100 70 9 0118 | 0.397 | 19.234 | 5150 | 2.29046 | 3.7481
100 70 10 0118 | 0367 | 19:234 | 5190 | 19830 | 40299 |,
100 80 1 0118 | 0.397 | 19.234 | 5490 | 2.2258 | 48713 |
100 80 2 0118 | 0397 | 19234 | 5190 | 2.1835 | 4.4298
100 80 3 0.118 | 0.397 | 19.234 | 5190 | 2.0567 | 56677
100 80 4 0118 | 0397 | 19234 | 5190 | 22999 | 4.3534
100 80 5 0.118 | 0.397 | 19.234 | 5.180 | 2.2787 | 4.6405
100 80 ] 0118 | 0.397 | 19.234 | 5190 | 2.1623 | 4.2390
100 80 7 0.118 | 0.397 | 19234 | 5190 | 2.2734 | 4.5255
100 80 8 0.118 | 0.397 | 19.234 2.4166 | 4.1819

5.190
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Material | Amplitude | Part | Cutting | Edge | inner inner [T,%sh L ,| T%ShWw,
Edge Seal | Length | Width
100 80 9 0.918 | 0397 | 19234 | 5190 2.03011; ﬁggg
100 60 10 0118 | 0.397 | 19234 | 51400 | 2.268 :
100 50 7 0.118 | 0397 | 19934 | 5190 | 20673 | 4. 60
100 80 p; 0.118 | 0397 [ 19234 | 51080 | 2.3211 5.123§_{
100 90 3 0118 | 0397 | 19234 | 5190 | 2.2681 | 4.60881 |
100 90 4 0.148 | 0.397 | 19234 | 5190 | 2.1941 | 4.7750
100 80 5 0.118 | 0.357 | 19234 | 5190 | 22311 | 54334
100 90 6 0118 | 0367 | 19.234 | 5190 | 2.2384 | 4.9292
100 90 7 0118 | 0.397 | 19.234 | 5190 | 2.3680 | 4.7643
100 90 8 0118 | 0387 | 19234 | 5190 | 2.4007 | 4.5063
100 90 9 01168 | 0387 | 19234 | 5190 | 2.2046 | 5.804%
100 90 10 0.118 | 0.397 | 19234 | 5190 | 2.3954 | 4.3343
300 700 7 0118 | 0.387 | 19.254 | 5990 | 2613 [ 57657 |°
100 100 2 0.118 | 0397 | 19234 | 5190 | 2.4911 | 4.5830
100 100 3 0498 | 0.397 | 19.234 | 5180 | 25336 | 52360 |
100 100 4 0918 | 0.397 | 19234 | 5190 | 2.3052 ]| 5.3380
100 100 3 0.118 | 0.397 | 19234 | 5190 | 2.2840 | 5.6090
100 100 6 0.116 | 0387 | 19234 | 5100 | 2.3848 | 5.8245 |
100 100 7 0118 | 0.397 [ 19234 | 5190 | 23219 | 57265 |
100 100 8 0118 | 0.397 | 19234 | 5190 | 2.3370 | 5.0451
100 100 S 0.118 | 0.387 | 19234 | 5100 | 2.48645 | 5.4520
100 100 10 0118 | 0397 | 19234 | 5190 | 22893 | 50838 |
70 70 1 19812 | 1.2947 | 20.785 | 10.780 | 2.1532 | 2.4581 |
70 70 2 1.9812 | 1.2141 | 20785 | 10.7680 | 1.0546 | 2.6493
70 70 3 1.9812 | 1.2141 | 20.785 [ 10.780 | 1.7698 | 2.7067
70 70 4 19812 | 1.2141 | 20.785 | 10.780 | 2.1422 | 24772 |
70 70 5 1.9812 | 1.2141 | 20.785 | 10.760 | 2.3082 | 2.7259
70 70 5 10812 | 1.2141 | 20.785 | 10.780 | 2.3415 | 3.3230
70 70 7 1.9812 | 1.2141 | 20.785 | 10.780 | 2.1864 | 2.5154
70 70 8 1.9812 | 1.2141 | 20.785 | 10.780 | 2.2196 | 2.8219
70 70 ) 1.9812° | 1.2141 | 20.765 | 10.780 | 2.0318 | 3.1690
70 70 10 1.9812 | 1.21417 | 20.785 [ 10.780 | 1.9326 | 3.0723
70 80 i 19892 | 1.2141 | 20.785 | 10.780 | 25103 | 2016 81_H°°
70 80 2 1.9812 | 12141 | 20.785 | 10.780 | 1.0216 | 2.8796 |
70 80 3 19812 | 1.2141 | 20.785 | 10.780 | 1.8866 | 3.0723
70 80 4 1.9812 | 1.2141 | 20.785 | 10.780 | 2.0080 | 2.7067
70 80 5 1.9812 | 1.2947 | 20.785 | 10.760 | 2.1753 | 2.8219
70 80 6 1.9812 1 12141 { 20.785 | 10.760 | 1.8886 | 2.8219
70 80 7 1.9812 [ 1.2141 | 20.785 | 10.780 | 2.1753 | 2.2487
70 80 8 1.9812 | 1.2141 | 20.785 | 10.780 | 2.3526 | 2.3247
70 80 9 1.9812 | 1.2141 | 20.785 | 10.780 | 2.0860 | 3.2658
70 80 10 1.9812 | 1.2141 | 20785 | 10.780 | 1.9106 | 2.6684 100
70 90 1 19812 | 12141 | 20.785 | 10.780 | 2.1201 | 2.8411 |
70 90 2 1981271712141 | 20.785 | 10.760 | 22196 | 2.4772
70 90 3 1.9812 | 1.2141 |720.785 | 10.780 | 2.2860 | 2.4963
70 80 4 1.9812 | 1.2141 [ 20.785 | 10.780 | 2.0208 | 2.7067
70 60 5 1.9812 | 12141 | 20.785 | 10.780 | 2.3193 | 3.4600
70 90 5 1.9812 | 1.2141 | 20.785 | 10.780 | 2.1975 | 3.0530
70 50 7 1.9812 | 1.2141 | 20.785 | 10.780 | 2.1201 | 3.0830
70 90 8 1.9812 1 12141 | 20.785 | 10.780 | 24081 | 2.6876
70 a0 ) 1.9812 | 12147 | 20.785 | 10.780 | 2.2749 | 3.2270
70 90 10 1.9812 | 1.2141 | 720785 | 40.780 | 2.3193 | 3.0530 110
70 100 1 1.9812 [ 1.2147 | 20.785 | 10.780 | 2.3193 | 2.9181
70 100 2 1.9812 | 1.21417 | 20.785 | 10.780 | 2.1884 | 3.0144
70 100 3 1.9812 | 1.2141 | 20.785 [ 10.780 | 1.9767 | 2.7950
70 160 4 1.9812 | 72147 | 20.765 | 10.780 | 2.1753 | 2.9566
70 100 5 1.9812 | 12141 | 20.785 | 10.760 | 1.7678 | 2.6301
70 100 6 19812 | 12147 | 20,785 T 10780 | 19767 | 5 B4R
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Material | Amplitude | Part | Gutting | Edge | (nner inner [T,%sh L., hW,
Edge Seal | Length | Width
70 100 7 19812 | 1.2141 | 20.785 | 10.780 | 2.1422 | 2.7835
70 100 8 19812 | 12141 | 20785 | 10.780 | 2.3526 | 2.9851
70 100 9 19812 | 1.2141 | 20.785 | 10.780 | 26419 | 24200
70 100 10 19812 | 1.2141 | 20.785 [ 10.780 | 2.2196 | 2.4772
700 70 1 19812 | 1.2141 | 20.765 | 10.780 | 1. 2.
100 70 2 1.9812 | 1.2141 | 20.785 | 10.780 | 2.0980 | 3.0337
100 70 3 1.9812 | 1.2141 | 20.785 | 10.780 | 2.2306 | 3.1680
100 70 4 18812 | 12141 | 20.785 | 10.760 | 1.0106 | 2.7643
100 70 5 19812 | 1.2141 | 20.785 | 10.780 | 2.0318 | 3.4016
100 70 6 16812 | 12147 | 20.785 | 10.780 | 1.7568 | 2.7643
100 70 7 19812 | 1.2141 | 20.785 | 10780 | 19767 | 2.7835
100 70 8 19812 | 12141 | 20785 | 10,780 | 1.5052 | 3.4211
100 70 9 19612 | 1.2141 | 20.785 | 10.780 | 18776 | 2.2297
100 70 10 1.9812 | 12141 | 20.785 | 10.780 | 1.8216 | 2.4963
100 80 1 TO812 | 12147 | 20765 | 10760 | 21311 | 3.3434 |
100 80 2 1.9812 | 1.2141 [ 20.785 | 10.780 | 2.6084 | 3.4600
100 B0 3 19812 | 12141 | 20.785 | 10.780 | 2.3637 | 3.1303
100 80 4 19892 | 1.2141 | 20.785 | 10.780 | 2.0428 | 36744
100 80 5 1.9812 ) 12147 | 20.785 | 10.780 | 2.2306 | 3.5573
100 80 6 19812 | 12141 | 20.785 | 10.780 | 24748 | 3.7722
100 80 7 19812 | 1.2141 | 20.785 | 10.780 | 2.3304 | 3.4600 |
100 80 8 19812 | 1.2141 | 20.785 | 10.780 | 2.1422 | 4.0272 |
100 80 9 1.8812 | 1.2941 | 20.785 | 10.780 | 2.2306 | 3.1109
100 80 10 1.6812 | 1.2141 | 20.785 | 10.760 | 2.2749 | 3.3626
" 100 90 1 19812 | 1.2141 | 20.785 | 10.780 | 2.1422 | 3.7917

100 g0 2 19812 | 1.2941 | 20.785 | 10.780 | 2.0318 | 3.7917
100 90 3 18812 | 12141 | 20.785 | 10.780 | 2.6307 | 36353
100 90 4 19812 | 1.2141 | 20.785 | 10.7680 | 1.9877 | 29750
100 00 5 19812 | 1.2141 | 20.785 | 10.780 | 2.1753 | 3.8113
100 90 6 1.9812 | 1.2141 | 20.785 | 10.780 | 18776 | 2.9759
100 80 7 15812 | 12149 | 20.785 | 10.780 | 2.10890 | 3.3628
100 90 8 19812 | 1.2141 | 20.785 | 16.780 | 1.9218 | 3.1883
100 90 ] 19812 | 12141 | 20.785 | 10.780 | 1.9216 | 3.5963
100 90 10 1.9812 | 1.2141 | 20.785 | 10.780 | 1.7898 | 32658
100 100 1 19812 | 1.2141 | 20. 10.760 | 2. ~2.5536 |
100 100 2 1.9812 | 12141 | 20.785 | 10.780 | 2.12017 | 2.6373
100 100 3 1.9812 | 1.2141 | 20.785 | 10.780 | 2.1422 | 3.6639
100 100 4 19812 | 12141 | 20.785 | 10.780 | 2.4748 | 3.2852
100 100 5 1.9812 | 1.2141 | 20.785 | 10.780 | 2.0318 | 3.4211
100 100 6 1.9812 | 12141 | 20.785 | 10.780 | 19546 | 3.7722
100 100 7 1.0812° | 1.2147 | 20.785 | 10.780 | 2.3193 | 3.3434
100 100 8§ 18812 | 1.2141 | 20.785 | 10.780 | 2.0097 | 2.4581
100 100 ) 19812 | 1.2141 | 20.785 | 10.780 | 1.8917 | 3.7528 |

100 100 10 19812 | 1.2141 | 20.785"| 10.780 | 2.6084 | 3.4989
70 70 i 0086 | 0.165 | 7.918 | 7.612 | 18175 | 3.8633 |
70 70 2 0.096 0.165 7.918 7.9012 | 1.7415 | 2.6243
70 70 3 0.006 | 0.165 7.618 7.912 | 16277 | 36394
70 70 4 0.096 0.165 7.918 7.912 | 3.0620 | 3.0003
70 70 5 0096 | 0.165 7.918 7.912 [ 2.0871 | 3.3641
70 70 ) 0.096 0.165 | 7.918 7012 | 25066 | 3.1033
70 70 7 009 | 0165 | 7.918 7012 | 16025 | 3.4819
70 70 8 0096 | 0165 | 7.918 7.912 | 1.9571 | 2.934%
70 70 g 0.096 | 0165 | 7918 | 7812 | 1.3758 | 3.3118

70 70 10 0096 | 0.165 | 7918 | 7912 | 16025 | 3.7973
70 80 1 0.096 0.165 7.018 | 7.912 | 23142 | 4.3539
70 80 2 0.096 | 0.i165 7.918 7912 | 15384 | 2.7663
70 80 3 0096 | 0165 | 7.918 7912 | 1.5268 | 3.2075
70 B8O 4 0 nNoa N1A5 7 Q1R 7 Q42 1 ONA 1 A0N2

170
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Material | Amplitude | Part | Cutting | Edge | inner | Inner |T,%shL,| T%shW,
Edge Seal | Length | Width
70 B0 5 0.006 | 0.165 | 7.018 | 7.912 | 1.4009 | 3.4295
70 80 6 0096 | 0.165 | 7.918 | 7.812 | 15142 | 3.0383
70 80 7 0.096 | 0.165 | 7.918 | 7.912 | 1.5016 | 2.8475
70 80 8 0.006 | 01656 | 7.918 | 7.912 | 18302 | 25598
70 80 9 0096 | 01656 | 7018 | 7012 | 19190 | 29086
70 80 10 0096 | 0165 | 7818 | 7912 | 18571 | 37051 |,
70 g0 1 0.096 | 0.165 | 7.918 | 7.092 | 2.9323 | 41279 |
70 90 2 0096 | 0165 | 7018 | 7912 | 27513 | 27792
70 90 3 0.086 | 0185 | 7.018 | 7.612 | 19063 | 336471
70 80 4 0096 | 0465 | 7918 | 7912 | 24167 | 3.0773
70 90 5 009 | 0165 | 7918 | 7.912 | 25066 | 3.9425
70 90 6 0096 | 0165 | 7.918 | 7.912 | 2.1481 | 4.3273
70 90 7 0.096 | 0165 | 7918 | 7.912 | 22759 | 3.8633
70 g0 8 0096 | 0165 | 7918 | 7.992 | 15773 | 39822
70 80 9 009 | 0165 | 7.918 | 7912 | 2.8029 | 3.4688
70 90 10 0096 | 0.165 | 7918 | 7012 | 21736 | 4.1147
70 100 7 o006 | 0des [ 7018 [ 7512 | 27255 [ 37975 ™
70 100 2 0096 | 0.185 | 7.098 | 7.992 | 2.0453 | 3.7841
70 100 3 009 | 0165 | 7918 | 7.912 | 30263 | 3.9161
70 100 4 0006 | 0165 | 7018 | 7.912 | 167683 | 3.8557
70 100 5 D096 | 0185 | 7.918 | 7.912 | 31140 | 3.7578
70 100 3 0096 | 0165 | 7918 | 7012 | 2.6481 | 3.3772
70 100 7 009 | 0165 ( 7.918 | 7.912 { 21892 | 4.1279
70 100 8 0096 | 0165 | 7.918 | 7.912 | 2.4039 | 4.1412
70 100 9 0096 | 0165 | 7918 | 7912 | 20334 | 4.1943
70 100 10 0096 | 0165 | 7016 | 7.912 | 31920 | 37841 ..,
700 70 7 0096 | 0165 | 7.918 | 7.012 | 2.4296 | 3.285
100 70 7 0096 | 0165 | 7.018 | 7.012 | 2.3911 | 4.0484
100 70 3 0.096 | 0165 | 7.918 | 7.012 | 2.2120 | 3.3118
100 70 4 009 | 0165 | 7.918 | 7.912 | 35579 | 3.9425
100 70 5 0.096 | 0165 | 7.018 | 7.912 | 2.6095 | 2.8237
100 70 ) 009 | 0165 | 7.918 | 7.012 | 2.8935 | 3.8369
100 70 7 0006 | 0.165 | 7.018 | 7.092 | 45774 | 48627
100 70 8 0096 | 0165 | 7.918 | 7.9012 | 26610 | 3.8425
100 70 9 009 | 0165 | 7.918 | 7.912 | 23014 | 3.0029
100 70 10 009 | 0165 | 7.918 | 7012 | 33354 | 46881 |, .-
100 80 1 0.09 | 0.165 | 7.818 | 7.912 | 2.0071 | 3.8105 |
100 80 2 0096 | 0.165 | 7.918 | 7.092 | 24039 | 3.3118
100 80 3 0.006 | 0465 | 7.918 | 7.912 | 2.7900 | 3.9600
100 80 4 D09 | 0185 | 7.998 | 7.912 | 3.3224 | 3.4688
100 80 5 0096 | 0165 | 7.018 | 7.912 | 3.1140 | 4.0881
100 80 8 0.096 | 0165 | 7.918 | 7.912 | 20462 | 3.7314
100 80 7 009 | 0165 | 7.918 | 7.912 | 25709 | 3.6131
100 80 8 0,096 | 0165 | 7.918 | 7.912 | 2.2886 | 3.9557
100 B0 9 0.096 | 0165 | 7.998 | 7.912 | 3.6629 | 4.7015
100 80 10 0096 | 0165 | 7618 | 7612 | 23011 | 42076 |,
700 80 1 009 | 0165 | 7018 | 7.012 | 3.7944 | 4.2076
100 90 2 0096 | 0165 | 7918 | 7012 | 28158 | 3.4819
100 90 3 0,096 | 0165 | 7.918 | 7.912 | 3.0750 | 4.1610
100 90 4 0006 | 0165 | 7.998 | 7.912 | 3.4008 | 4.3939
100 90 5 0.096 | 0165 | 7.918 | 7.912 | 2.8026 | 43140
100 90 3 0.096 | 0.165 | 7.918 | 7.912 | 3.4662 | 3.5081
100 90 7 0.096 | 0165 | 7.9018 | 7.942 | 1.8936 | 3.8633
700 80 8 009 | 0165 | 7.998 | 7.912 | 3.1270 | 3.9680
100 90 9 0096 | 0165 | 7.918 | 7.912 | 3.6760 | 4.1412
100 §0 i0 0096 | 0165 | 7918 | 7.912 | 28288 | 42076 ).,
100 100 7 0.09 | 0165 | 7.918 | 7.912 | 2.7255 | 4.3406
100 2 0096 | 0.165 | 7.918 | 7.912 | 3.3224 | 35737

100
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Material | Ampiitude | Part | Cutting | Edge | Inner Inner |1, %shL, hW,
Edge Seal Length | Width _
100 100 3 0.096 0.165 7.918 7.912 2.5966 4.5007
100 100 4 0.096 0.165 7.618 7.912 2.6362 4.0881
100 100 5 0.096 0.165 7.918 7.912 2.5709 3.9822
100 100 6 0.096 0.165 7.918 7.912 3.1750 3.6394
100 100 7 0.096 0.165 7.918 7.912 2.3783 42076
100 100 8 0.096 0.165 7.918 7.912 3.5579 3.586__@'_
106 100 9 0.096 0.165 7.918 7.912 3,1270 4.5007
100 100 10 0.086 0.165 7.918 7.912 25708 35737

240



Appeadix D : Result of ANOVA Test

¢ Result ANOVA erial’s Effect
Condition # 1 : Evaluate effect of materials on %SHL @ A70, D1

Normal Probability Plot

17 18 18 20 21 22 123

%SHL
Amrage. 300084 Andas e ring HormeDy Tew!
0w 01738 Alcpensnd: 0 238
¥ ] By 0303
One-Way Analysis of Varlance
Analysis of Variance for $SHL
Source DF 8as M3 F P
M 1 0.2187 0.2187 11.25 0.004
Error 18 0.3500 0.0194
Total 15 0.5668
Individual 95% CIs For Mean
Based on Poolad StDev
Level N Mean StDev e e ———————— e e
70 10 1.9053 0.1446 (w—wr==—- W e o o o )
100 10 2.1144 0.1341 (r=————— W }

Pooled StDev = 0.1394 1.92 2.04



Condition # 2 : Evaluate effect of materials on %SHW @ A70, D1

Normal Probability Plot

35 485 88 a5

HSHW

sl Afquirmd: 0. 721 v

M. P-value: O0m
One-Way Analysis of Varlance
Analysis of Variance for %SHW
Source DF 88 M3 F P
M . 1 11.567 11,567 27.99 0.000
Exrer 18 7.439 0.413
Total 19 18.00¢6

Individual 95% CIs For Mean
Based ¢n Pooled StDeav

Level N Mean - StDev +—— + +
70 10 5.5571 0.7402 {==——— | T — )
140 10 4.0361 0.5279 [-=~=- e )
_______ O — + =t o e o e i

Pooled StDev = 0.6429 4.20 4,90 5.60
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Condition # 3 : Evaluate effect of materials on %SHL @ A80, D1

Normal Probability Plot

186 104 204 214 226 23 244

%SHL

Amrage: 2.1225% Andemon-Durtng Hommally Tas

w01 40621 . Afmawed: 0,200

NX Pk 0,007
One-Way Analysis of Variance
Analysis of Variance for %SHL
Source DF as MS F P
M 1 0.1898 0.1888 14.41 0.001
Error 18 0.2359 0.0131
Total 19 0.4248

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ——fe—— + + ——

70 10 2.0252 0.1130 [==m———e LE TR )
100 . 10 2.219¢6 0.1159 ‘ {mmm———— W -)
------ B el T LT T SR

Pooled StDev = 0.1145 2.00 2.10 2.20 2.30
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‘Condition # 4 : Evaluate effect of materials on %SHW @ A80, D1

Normal Probability Plot

48 55 o5 785

HSHW
Avwrage: 1. 30699 Anderson-Daring Noswmallly Tast
Si0ev. 0 630773 (5 N o T
N2 P\slue: 0288

One-Way Analysis of Variance

Analysis of Variance for %SHW

Source DF 338 MS F P
M 1 11,112 11.112 35.97 0.000
Error 18 5.561 0.309

Total 19 16.673

Individual 95% CIs For Mean
Based on Pocled StDev

Lavel N Mean Sthev «e—cacne- Qe .- b ————— e —
70 10 6.1448  0.6226 (emm )
100 . 10 4.6540 0.4798 {~==ctee--a }
--------- fmmmm e o —————f e ————

Pooled StDev =  0.5558 4.50 5.60 6.30
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Condition # 5 : Evaluate effect of materials on %SHL @ A90, D1

Normal Probability Plot

20 21 22 23 24
%SHL

St 1104648 Andarson-(uring honwalty Tast

WD 0118w Apared: 0. 543

N2 Pyalur: 0484
One-Way Analysis of Variance
Analysis of Variance for %SHL \
Source DF 85 MS E P
M : ' 1 0.1104 0.1104 %.04 0.008
Error 18 0.215%9 0.0122

Total 19 0.3302
. Individual 95% CIa For Mean
: Based on Pooled StDev
Level N Mean StDeY  —===n P ————— tm—————— e ———— +=

70 10 2.3202  0.1159  (=-=~e-e- R }
100 10 2.2688  0.1049 TS
_____ P —— ——— + .

Pooled StDev = 00,1105 2,080 2.160 2.240 2,320



Condition # 6 : Evaluate effect of materials on %SHW @ A%0, D1

Normat Probability Plot

48 55 885 75 8.5
%SHWV
Avrags: 055757 Andoraoe-Duwing Momally Test
SDyv: 1.00084 : AScuiray 0,790
w2 Pvsha; 0038

One-Way Analysis of Variance

Analysis of Variance for %SHW

Source DF 88 M3 F P
M 1 8,542 8.542 14.66 0.001
Error 18 10.490 0.583

Total 19 19.032

Individual 95% CIs For Mean

Based on Pooled StDev

Level N Mean StDev —v=w=m=u = +- +

70 10 6.2109 0.9847 (mtmm——— ¥ }
100 ’ 10 4.9039 0.4426 (== B )

‘ ——————— fomm e 4o e tmmmmm———
Pooled StDev =  0.7634 4.90 5.60 6.30

08



Condition # 7 : Evaluate effect of materials on %SHL @ A100, D1

Normal Probability Plot

One-Way Analysis of Variance

. Analysis of Variance for %SHL

Source DF 88 MS F P
M 1 0.3577 0.3577 31.09 0.000
Error 18 0.2071 0.0115% [
Total 19 0.5648

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDey —om=—== o o e e e - +
70 10 2.1349 0.0978  (===w= s )
100 10 2.4024 0.1159 (=== alntalatatd
--------- o o e e e e e e

Pooled StDev = 0.1073 : 2.16 2.28 2.40
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Condition # 8 : Evaluate effect of materials on %SHW @ A100, D1

Normal Probability Piot

: WSHN
Amrage; 10050 JAriorsan-Coring Moseallly Tost
Ahev 0.720T24 ABepaurad: 0 084

.20 ; Pysiie: 0,190

- One-Way Analysis of Variance

" Analysis of Variance for %SHW

Scurce DF 83 MS 13 P
M 1 1.674 1.674 3.57 0.075
Error 18 8.443 0.469

Total 19 10,117 !

Individual 95% CIs For Mean
Based on Focled StDev

Level N Mean StDev + e e o e m—————— fmr——
70 10 5.9452 0.8859 R )
loo 10 5.3665 0.3915 (~==—==~=- e §
e - + i e e e . O e e o o ———

Pooled StDev =  0.6843 5.00 5.50 6.00 6.50
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Condition # 9 : Evaluate effect of materials on %SHL @ A70, D2

Nommat Probability Plot

Mgk 2011 T sodran-Durng oSy Tevt
0w 020188 AOmpcad: 0.239
N0 Polslos: 0747
One-Way Analysis of Variance
. Analysis of Variance for %SHL
Source DF S5 MS P P
M 1 0.1613 0.1613 4.66 0.045
Error 18 0.6229 0.0346 -
Total 19 0.76842
. Individual 95% CIs For Mean
Based on Pooled StDev
Level N Mean StDev —r=—c———aa Fm—————— e —————— N
70 10 2.1060 0.1757 (mmm————— ¥ ——— )
100 10 1.9264 0.1959 (——w=—ceo——w= W e )
---------- e o ot e . e e

Pooled StDev = 0.1860 1.92 2.04 2.16



Condition # 10 : Evaluate effect of materials on %SHW @ A70, D2

Normai Probability Plot

24 29 34

W%SHAN
Ay 25340 Antdersan-Duing Nonnaily Tet
Shwv. 0357102 AdSepisrect: 0437
N2 P-Value: 0267

One-Way Analysis of Variance

Analysis of Variance for %3HW

Source DF 88 M3 F P
M 1 0.036 0.036 0.31 0.587
Exrror 1B 2.132 0.118

Total 19 2.168

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev =—wm————=~ tomm—e it ————— $mmm——

70 10 2.73920 0.3025 (S £ e ————— )
100 10 2.8770 0.3812 (==rmr———m e ——— Mo —————
---------- Femmmem e e e

Pocled StDev = 0.3441 2.70 2.85
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Condition # 11 : Evaluate effect of materials on %SHL @ A80, D2

Normai Probability Plot

- One-Way Analysis of Variance

Analysis of Variance for %SHL

Source DF S8 M3 F P
M 1 0.1683 0.1683 4.48 0.048
Errer 1B 0.6755 0.0375 '
Total 19 0.8438

Individual 95% CIs For Mean
Based on Pocled StDev

Level N Mean Sthev ——w==- += } S

70 10 2.0985 0.2155 (=========w F i ——— }
100 10 2.2830 0.1692 (=== T — )
------ om0 o e e

Pooled StDev = 0.19337 2.04 2.16 2.28 12.40
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Condition # 12 : Evaluate effect of materials on %SHW @ A80, D2

Nommai Probability Plot

%SHN

Asrage: 31352 Anderson-Darfing Normbily Test

GO 0457401 A-Sepairnd: 0.133 .

ND Pihive: 0.00W
One-Way Analysis of Variance

. Analysis of Variance for &SHW :

Source DF 88 M3 F P
M 1 2.5706 2.5706 2%.28 0.000
Error 18 1.5802 0.0878
Total 19 4.1508

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ~—=r=== o ————— tmm e ———— -
70 10 2.7728 0.3083 (ke e )
100 10 3.4898 0.2827 (==m—- Fomme)
------- e

Pooled StDev = 0.2963 2.80 bt 3.50
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Condition .# 13 : Evaluate effect of materials on %SHL @ A90, D2

Normal Probability Piot

1.7 1.88 1985 205 215 225 235 245 255 268

%SHL

One-Way Analysis of Variance

Analysis of Variance for %SHL

- Source DF
‘M 1
Error 18
Total 19
Level N

70 10
100 10

Pooled StDev =

38
0.1442
0.6207
0.7649

Mean
2.2285
2.0587

0.1857

M3
0.1442
0.0345

M iy el
ASquesd: 0.988
P-Velue: 0.027

F P
4.18 0.056

Individual 95% CIs For Mean
Based on Pooled StDev

--------- b b ————— e e
(===——m———e Hmmmo e e )
IR~ S etk )
--------- T TS S —
2.04 2.16 2.28



Condition # 14 : Evaluate effect of materials on %SHW @ A90, D2

Normal Probability Plot

%SHN
Amtage; 317249 Andarson-Darling Moy Tast
Dy ¢80T ABeuaiwed: 0280
N; 20 Phlsha: 0073

' One-Way Analysis of Variance

Analysis of Variance for %3HW

- Source
M
Error
Total

Level
70
100

Pooled

DF 58 Ms F P
1 1.42¢ 1.42¢6 13.53 0.002

18 1.897 0.105 -

19 3.322

Individual 95% CIs For Mean

Based on Pooled StDev

N Mean Sthev  ~t-—=—sn-=- o e ————— Fum——
10 2.9055 0.3194 (=rmme= == ———— )
10 3.4395 0.3297 (==mmm——— Fommmm— )
e ——————— tomm = + +
StDev =  0,3246 2.70 3.00 3.30 3.60
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Condition # 15 : Evaluate effect of materials on %SHL @ A100, D2

Normal Probability Plot

1.8 2.0 22 24 20
; %SHL
Avarage. 218472 Andarsan-Derfing Mormallly Test
SDev. 0243018 ASouermd: 017
N 20 Pvaive: 0.898

One-Way Analysis of Variance

Analysis of Variance for %SHL

- Source DF 85 M3 F P
M 1 0.0016 0.0016 0.03 0.876
Error 18 1.1288 0.0627
Total 19 1.1304

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDey  ~====== + ————t e ———— o

70 10 2.1758 0.2399  (=—=m——mm—em—eaaa L T )
100 10 2.193¢6 0.2605 (= ———— b e L )
__________ - + - -

Pooled StDev = 0.2504 2.10 2.20
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Condition # 16 : Evaluate effect of materials on %SHW @ A100, D2

Normal Probability Plot

od

oot d : .
25 3.0 as
%HSHN

i
|

Moty Test
: 0408
Pilsive: 0204

z
]

One-Way Analysis of Variance

Analysis of vVariance for 39HW

- Source DF 83 Ms F P
M 1 1.384 1.384 10.06 0.005
Error 18 2.475 0.138

Total 19 3,859
‘ : Individual 95% CIs For Mean

: Based on Pooled StDev

Level N Mean StDevy m=mcmma- tommmr - tomm—————— tmmme—————

170 10 2.7455  0.2228 (=—=====- - ) -
100 10 3.,2716  0.4748 R e )
-— + —tm——m———— +

Pooled StDev = 0.3708 2,70 3.00 3.30
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Condition # 17 : Evaluate effect of materials on %SHL @ A70, D3

Normal Probability Piot

1.5 25 35 45
%SHL
Average: 241798 Andarson-Darling Mormaiity Test
SDwv. 0.TVTR2 Aluend: 0.829
L&) Pvalve: 0200

One-Way Analysis of Variance

Analysis of Variance for %SHL

- Source DF 585 M3 F P
M 1 4,587 4,587 11.48 0.003
Error 18 7.193 0.400
Total 19 11.780

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDevV +srmmmmm———— $mmmm———— e ———— tm————

70 10 1.9390 0,.5058 (~wm=——em= P—————— )

100 10 2.8969 0.7371 (=== F - )
---------- B T Ll

Pooled StDev = 0.6321 - 2.00 2.50 3.00



Qoﬁdiﬁon # 18 : Evaluate effect of materials on %SHW @ A70, D3

Normal Probability Plot

a8 48

%SHWV
Towt
:0.509
Fyiue: 0.238

One-Way Analysis of Variance

Analysis of Variance for #SHW

" Source
M
BError
Total

Level
70
100

Pooled

DF

1
18
19

N
10
10

StDev =

38
2.070
3.650
5.721

Mean
3.3210
3.9645

0.4503

MS F 4
2,070 10.21 0.005
0.203

Individual 95% CIs For Mean
Pased on Pooled StDev

StDev ——-=d-——mmeeee o ———— Fmmm—————— +--
0.3924 {(-—mm=m-- e }
0.5017 (mmmm——- *ommmmmem )
S T —t——— -
3.15 3.50 3.85 4.20
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Condition # 19 : Evaluate effect of materials on %SHL @ A80, D3

Normmal Probability Plot

1.5 25 38
S%SHL
A g 2 KB4 Andarson-Dusing Normalty Test
SDev. 7630028 A-Squared; 0 4TT
NX Pvekay: 0211

One-Way Analysis of Variance

Analysis of Variance for %SHL

- Source DE 88 MS F P
M 1 4,303 4.303 22,80 0.000
Error 18 3.397 0.189
Total 15 7.701

Individual 95% CIs For Mean
Based on Pocled Stbhev

Level N Mean StDev ~tm=———oo-- M bl St —— mm—tem————
70 10 1.7410 0.2853 (=== K= )
100 10 2.6687 0.5420 (mmm—tore—— )

-t + e e o e e —————

Pooled StDev = 0.4344 1.50 2.00 2.50 3.00
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Condition #20 : Evaluate effect of materials on %SHW @ A80, D3

Normal Probability Plot

25 as 48
%SHW
Asrege: 365821 Tomt
SDwv 0502578 0004
N:20 Piue: 0907

One-Way Analysis of Variance

Analysis of Variance for %SHW

- Source DF 58 MS F P
M 1 2.146 2.146 9.99 0.005
Error 18 3.868 0.215
Total 19 6.013

Individual %5% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ======- F o e e tm————————
70 10 3.2307 0.5206 (=m————— M e )
100 10 3.8858 0.3984 (T — L S )

Pooled StDev =  0.4635 3.15 3.50 3.85



Condition # 21 : Evaluate effect of materials on %SHL @ A90, D3

Normal Probability Plot

18 25 35
%SHL
Averagi: 271067 . Andarwon Darting Normafiy Test
A0 0010007 A-Squeea: (10T
N2 Pvalue; 0572

One-Way Analysis of Variance

Rnalysis of Variance for %3SHL

-.Source DF 88 MS F P
M 1 2.730 2,730 11.32 0.003
Error 18 4.342 0.241
Total 19 7.072

Individual 95% CIs For Mean

Based on Pooled StDev

Level N Mean StDev ~wsae—meo— fmmmm———— e ————— tm————
70 10 2.3491 0.4224 (=== ® o e }
100 10 3.0880 0.5514 (=m————— | T —— j
—————————— Fommmm—— + + —_—

Pooled StDev = 0.4911 2,40 2.80
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Condition # 22 : Evaluate effect of materials on %SHW @ A90, D3

Normal Probability Plot

o |
08

o1 A R s oo LRI N /

2.5 3:3 afa 473
%SHWN

Aeyragac 3 80873 Anderson-Dasting Nowmilly Test

SiDew: 040420 A-Spmead: 0 52D

L] P-value: 0028
One-Way Analysis of Variance
Analysis of Variance for %SHW

. Source DF SS M3 F P

M 1 0.518 0.518 2.89 0.106
Error 18 3.221 0.179
Total 19 3.749

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDeV === t-m=—ecme= tm——————— fomm—————— +=

70 10 3.7047 0.5072 (- * -==)

100 10 4.0267 0.3189 (wmemm———— I )
e tmm——————— e ——————— +=m

Pooled StDev = 0.4237 3.50 3.75 4,00
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Condition # 23 : Evaluate effect of materials on %SHL @ A100, D3

Normal Probability Plot

o4 ': ..... .;
lm1 o :' .................... ..................... E
2 3 4
%SHL
Awmrage: 2. TTO47 : Andarson-Oarfing Movmaily Tast
SDwv. 0552000 Alnpered: .20
N0 Pyishe: 0.780

i

E

One-Way Analysis of Variance

Analysis of Variance for %SHL

. Source: DF 88 MS F P
M 1 0.162 0.162 - 0.56 0.465
Error 18 5.216 0.2%0

Totgl 19 5.378
: Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ------- e~ o e o e e o ————

70 10 2.6B866 0.6503 (===========-- W ——————— )
100 10 2.8663 0.3959 (e — e e Fossem st )
------- Fmmmm——— e + —

Pooled StDev = ' 0.5383 ‘ 2.50 2.75 3.00
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Condition # 24 : Evaluate effect of materials on %SHW @ A100, D3

Normal Probability Piot

001 ;
as 40 45
%SHW
Anragy. 394188 Andaraon-Darfing Mosslily Test
MDwy: 0310587 A Bcpawnd: 0. 290
N2 : Py 0748

One-Way Analysis of Variance

Analysis of Variance for %SHW

Source DF 38 MS F P
"M 1 0.067 0.067 ' 0.65 0.431

Error 18 1.861 0.103

Total 19 1.928

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev —==c—- B - tmm————— o ——— +

70 10 3.8836 0.2423 (=== —— - )
100 10 3.9993 0.3848 (m——m———————— H e ——————— )
------ mr e —— + —

Pooled StDev =  0,3216 3.75 3.90 4.05 4.20
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Appendix D : Result of ANOVA Test (Cont.)

¢ Result ANOVA on Amplitude’s Effect

Condition # 25 : Evaluate effect of Amp on %SHL @ M70, D1

Nomal Probability Plot

%SHL 1
. Avrage: 2 04040 Andsrecn-Darding Normelty Test
0w 0147381 Auead: 0.580
L2 ] Pvalus; 0.500

One-Way Analysis of Variance

Analysis of Variance for %8HL 1

Source DF 83 MS 3 P
Amp 3 0.3365 0.1122 7.91 0.000
Error 36 0.5103 0.0142

Total 39 0.8468

Individual 95% CIs For Mean
Rased on Pooled StDev

Level N Mean StDey ———————- o e + ——— -
7¢ 10 1.9053 0.1446  (r===== * e )
a0 10 2.0252 0.1130 (=== | JES )
90 10 2.1202 0.1159 (wormm=— [ - )
100 10 2.1349 0.0979 [T W }
------- B e T

Pooled StDev = 0.1191 1.92 2.04 2.16
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Condition # 26 : Evaluate effect of Amp on %SHW @ M70, D1

Normal Probability Piot

WSHWV 1

Avrage: 5.00448 Andason-Darling Norrailty Test

WDev. 0.820087 AGpmved: 0.328

) Povaks: 0508

- One-Way Analysis of Variance

Analysis of Variance for %SHW 1
Source DF 88 MS r P
Amp 3 2.596 0.865 1.29 0.294
Error 36 24.211 0.673 s
Total 39 26,807

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDeV —wr—————mmtmm—.- + o ——
70 10 5.5571 0.7402 (mm——————— L ) )
80 10 6.l448 0.6226 (==m——————— | T, }
90 10 6.2109 0.96847 (r=mm——m——— TSV, )
100 10 5.,9452 0.8859 (m=———————— F st ——— )
---------- o o e o e e e

Pocled StDev = 0.8201 ‘ 5.50 6.00 6,50
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Condition # 27 : Evaluate effect of Amp on %SHL @ M100, D1

Normal Probability Plot

184 204 218 224 234 244 254 264

%SHL 1t
et o e e
N4 P.Voue: 0200

One-Way Analysis of Variance

' Analysis of Variance for %SHL 1

Source DF 38 M3 F P
Amp 3 0.4289 0.1430 10.24 0.000
Error 36 0.5027 0.0140

Total 39 0.9316

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean Sthev =4=—=m==—=- to——————— i e b
70 10 2.1144 0.1341 {eom—mm * e e )
80 10 2.2196 0.1159 (==—— L LT )
80 10 2.2688 0.1049 (=== LT TP 3
100 10 - 2.4024 0.1159  QE— * - )
S s s ———— U — Fmm———

Pooled StDev = 0.1182 2.04 2.16 2.28 2.40



Condition # 28 : Evaluate effect of Amp on %SHW @ M100, D1

Normel Probability Plot

s 45 §5

%SHW 1
Average: A.T4N2 Andersan-Oarling fiownailty Test
SDev. 005N80 Alrpumed: 0202
L X ] Pbie: 0520

- One-Way Analysis of Variance

Analysis of Variance for %3HW 1

Source DF 83 MS . F P
Amp 3 9,223 3.074 14.33 0.000°
Error 36 7.723 D0.215

Total k) 16.946

Individual 95% CIs For Mean

Based on Pcoled StDev

Level N Mean StDev ~——==———= fom—————— RO —— frm—————
70 10 4.0361 0.5279 (=~==t——==)
80 10 4.6540 0.4798 (et mmam)
90 10 4.9039 0.4426 [ -

100 10 5.3665 0.3915 (==mmtmmmm)

Pooled StDev = 0.4632 4.20 4.80
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Condition # 29 : Evaluate effect of Amp on %SHL @ M70, D2

Normal Probability Plot )

1.8 20 22 24 28

%SHL 2
Anragu: 215248 Avdareon-Daciing Howmally Tast
Dy, 01072y A-Scpsiwad: .30
N; &0 Pvalue: 0553

One-Way Analysis of Variance

. Analysis of Variance for %SHL 2 -
Source DF 88 MS F P

Anp 3 0.1130 0.0377 1.02 0.397
Error 36 1.3355 0.0371 :
Total as 1.4485

Based on Pooled StDev

Individual 95% CIs For Mean

Level N Mean StDev ==w-e= e temm e ———— Fmmm e~ +
70 10 2.1060 0.1757  (======-—- e )
80 10 2.0995 Q21552 [ —r=rr=e T gttt )
90 10 2.2285 0.1164 e Fommmm———— )
100 10 2.1758 0.2399 (=====mmm- — i )
------ R e e CEEEE EE L DL L 3

Pooled StDev = 0.1926 2.04 2.16
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Condition # 30 : Evaluate effect of Amp on %SHW @ M70, D2

Nomuai Probabitity Plot

Y 30 a8
%SHW 2
e ] ’ Apeia om0ty |Gl Test
SDu 0208358 A-Scumwnd: 0234
. N:# Pyalue: 0.702

One-Way Analysis of Variance

. Analysis of Variance for %SHW 2

Source DF 85 MS F F
Amp 3 0.1484 0.0495 0.58 0.629
Error 36 3.0492 0.06847

Total a9 3.1976

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDey _——=w——=m==s= Fom——— + Fmmm————
70 10 2.7820 0.3025 B g Fom e ———— }
80 10 2.7728 0.3093 (e R e F oo ———— )
90 10 2.9055 0.3194 ([m=em=Ty it ¥ m—un———— )
100 10 2.7455 0.2228 (s=m=ms======S e e = == )
- Fomm——————— o ———— o

Pooled StDev = 0.2910 2.70 2.85 3.00
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Condition # 31 : Evaluate effect of Amp on %SHL @ M100, D2

Normal Probability Plot

1.5 20 ra]
Mg 111542 Andarson-Oeriing Mommality Tast
SDev. 0250321 Aueed: 0.88
N & ‘ P.5eiue 0.208

One-Way Analysis of Variance

. Analysis of Variance for #%SHL 2

Source DF 388 MS F P
Amp 3 0.7314 0.2438 5.13 0.005%
Error 36 1.7124 0.0476

Total kY 2.4438

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDavy ~t=———=——==- b ———— fmmmmm e —— m———
70 10 1.9264 0.1959 (====== P ) :
80 10 2.2830 0.1692 - ; (wom—— L )
90 10 2.0587 0.2354 (===—== LT )
100 10 2.1936 0.2605 (m==——— * oy e )
v e e e e o o et e & -+

Pooled StDev = 0.,2181 1.80 2,00 .2.20 2.40



Condition # 32 : Evaluate effect of Amp on %SHW @ M100, D2

Normal Probability Plot

26 3.0 38 40
%SHW 2
Aqrage: 1.2006 Ardernon-Darfing Noswslty Test
SO 0434111 Aecpasradt 0 504
. &g P 0.1

One-Way Analysis of Variance

Analysis of Variance for #SHW 2

Source DF 38 MS F p
Amp 3 2.315 0.772 5.52 0.003
Error 36 5,035 0.140

Total 39 7.350

Individual 95% CIs For Mean

Based on Pooled StDev

Level N Mean StDev ——=t=-=—===== fmmmm———— fmm—————— o
70 10 2.8770 0.3812 g W )
80 10 3.4898 0.2827 (~m—m——— P )
90 10 3.4395 .0.3297 : [T,y —— )
100 io 3.271¢ 0.4748 C o (mmm——— L T—— )
+ 4 ———— dmmm—me e 4=

Pooled StDev = 0.3740 2.70 3.00 3.30
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Condition # 33 : Evaluate effect of Amp on %SHL @ M70, D3

Normal Probability Plot

2 3 4
%8HL 3
Anragh: 2 1700; Anvinman-Torling Mormaily Tast
SDev. (605442 Alpaud: 0!
N:40 Pvaie: 0008

One-Way Analysis of Variance

. Analysls of Varlance for %SHL 3

-Source DF 88 MS F P
Amp 3 5.360 1.787 7.60 0.000
Error 36 B.467 0.235

Total 39 13.828

Individual 95% CIs For Mean

Based on Pooled StDev

Level N Mean 8they ~—t=——cme———- o e o e e e e b ————— o
70 10 1.9390 0.5058 (=== T )
80 10 1.7410 0.2B93 (===== (o )
90 10 2.34591 0.4224 [ P }
100 10 2.6B66 0.6503 (=== b )
——f e —————— o ————— e ———— Fmm——

Pooled StDev =  0.4850 1.50 2.00 2.50
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Condition # 34 : Evaluate effect of Amp on %SHW @ M70,D3

Normai Probability Plot

One-Way Analysis of Variance

. Analysis of Variance for %SHW 3

Source
Amp
Exrror
Total

Level
70
80
390

100

Pooled StDev =

DF

3
38
39

N
10
10
i0

10

85
2.887
6,668
9.555

Mean
3.3210
3.2307
3.7047
3.883¢6

0.4304

%SHW 3
- Awnswon-Dering Hormallty Test
AGxpared: .
P-vialow: 0,200
MS F P
0.962 5.20 0.004
0.185 .
Individual 95% CIs For Mean
Based on Pooled StDev
StDevy -===== o e am em e ——— B +
0.3924 (== m———— L )
0.5206 (======~ Fommmm e }
0.5072 (=== P )
0.2423 e Wor )
+ e ——— et e +
3.15 3.50 3.85 4.20
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Condition # 35 : Evaluate effect of Amp on %SHL @ M100, D3

Nomuai Probabiiity Plot

2 3 4
%SHL 3
m% Adigumred: 0.4d7 R
N & P-vslug: 0.207
One-Way Analysis of Variance
Analysis of Variance for %SHL 3
Source DF 83 MS 13 P
Amp 3 0.884 0.295 0.91 0,447
Error 36 11.681 0.324
Total 39 12.565
Individual 95% CIs For Mean
Based on Pooled StDev
Level N Mean StDev ~—=w- trmt e ———— o ———— Fmm————— =
70 10 2.6896% 0.7371 (mrm—m—————— W o e e }
B0 10 2.6687 0.5420 [=———m———— F e s im )
$0 10 3.0880 0.5514 (=i P ——— )
100 10 2.8663 0.3959 (=mmm—m—— e ——— ————)
————— e ——————— + + +=
Pooled StDev = 0.5696 2.45 2.80 3.15 3.50
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Condition # 36 : Evaluate effect of Amp on %SHW @ M100, D3

Normal Probability Plot

Aerage: 39000
B, (.304002

One-Way Analysis of Variance

. Analysis of Variance for %SHW 3

Source
Amp
Erxor
Total

Level
70
80
a0

100

Pooled StDev =

DF

3
36
39

N
10
10
10
10

85
0.112
5.942
6.054

Mean
3.9645
3.8858
4.0267
3.9953

0.4063

4.4 49
Ancarnan-Derfing Normetity Tast
ASquured; 0117
Povalag: 0652
MS F P
0,037 0.23 0,877
0.165
Individual 95% CIs For Mean
Based on Pooled StDev
Sthevy  =—=——ca==a o ———— tm——————— tmm——————
0.5017 (m==———mm——— F e ———— )
0.39B4 (m=m—mmmmm—a LT )
0.3189 {—r—m———————a H e ————— )
0.3848 [rem——em—e e H e ———— )
--------- o ——————f + -
3.80 4.00 4,20
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" Appendix D : Result of ANOVA Test (Cont.)
Conglition #37 : Effect of dic's size @ M70, A70

Normal Probability Plot

1.8 20 28 30

%SHL

Avrnge: 108342 : Angoman Daring Moy Test

SDwe 02624 Adipunsed 0511

L 3] . Povlnluy: Q181
One-Way Analysis of Variance
Analysis of Variance for %SHL
Source DF 38 M3 R & P
Die 2 0.231 0.11% 1.13 0.333
Error 27 2.769 0.103
Total 29 3.000

Individual 95% CIs For Mean

Based on Pooled StDev

Level N Mean S8tDey -=- + o +
1 10 1.9053 0.1446 (m=meee——— H v e e )

2 10 2.1060 0.1757 { el

3 10 1.939%0 0.505%8 (mm——————— e e 0 2 )

Pooled StDev =  0.3202 1.80 2.00
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Condition #38 : Effect of die's size on %SHW @ M?O, A70

Normal Probability Plot

28 s 48 Y Y
%EHW

Anrage: L8XIZ Ardarson-Deriing Mormally Tast

SDex 13180 Afqued: 1 888

L 3 1 Pl 0000
One-Way Analysis of Variance

- Analysis of Variance for %SHW

Source DF 85 M8 - F P
Die 2 43.085 21,542 81,46 0.000
Exror 27 7.140 0.264 .
Total 29 50.225

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev + - + +
1 10 5.5571 0.7402 . [ -
2 10 2.7920 0.3025 {m=t==)

3 10 3.3210 0.3924 (w=teme)

=4

o+
[ N
.
o

Pooled StDev = 0.5142 3.0 4.0 = 5.
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Condition #39 : Effect of die's size on %SHL @ M100, A70

Normal Probabllity Piot

18 s as 45

%SHL

Roerwpa 2055 Avsbpraan, Deriing Momwnelly Test

Dev: 0.80TIT0 Alpeured: 2999

N30 PMuus: 0000
One-Way Analysis of Variance
Analysis of Variance for 3%SHL

- Source DF 38 - M3 F B

Die 2 5.298 2.649 13.25 0.000
Error 27 5.397 0.200
Total 29 10,695

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev + - +
1 10 2,1144 0.1341 (mmo=— Fommmm)

2 10 1.9264 0.1959  (==---- T

3 10 2.8969 0.7371 (emwam L —

Pooled StDev = 0.4471 2.00 2.50 3.00
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Condition #40 : Effect of die's size on %SHW @ M100, A70

Normal Probabllity Piot

%SHW
L4200 - D iy W Ty Task

0w 0107677 Adquns

) s 0415
One-Way Analysis of Varlance

. Analyais of Variance for ¥SHW

Source DF 83 M3 F P
Die 2 8.438 4.219 18.73 0.000
Error 27 6.082 0.225
Total 29 14.519

Individual 95% CIs For Mean
: Based on Pooled 3tDev
Level N Mean StDev  —-=e—wm=a + ——tm—— e

1 10 4.0361 0.5279 [mmm——am———)

2 10 2.8770 0,3812 (=m===- Fome)

3 10 3.9645 .0.5017 (R R
--------- o e e e ——— - ————

Pooled StDev = 0.4746 3.00 3.50 4.00



Condition #41 : Effect of die's size on %SHL @ M70, A80

Nommal Probability Piot

20 25

%SHL
Avdurson-Carling Wownally Teat
A-Sxpameadt: 0,754
Fviiue: 0044

One-Way Analysis of Variance

Analysis of Variance for %SHL

' Source
‘Die
Error
Total

Level
it
2

3

Pocled StDev =

DF

2
27
25

- N
10
10
10

ss MS F P
0.7161 0.3581 7.52 0,003
1.2860 0.0476
2.0022

Individual 95% CIs For Mean
Based on Pooled StDev

Mean 3tDev —t-==rou===a e ——— e o o tmm——
2.0252 0.1130 (m=———— P }
2.0995 0.2155 (m—m——— e )
1.7410 0.2893 (=== e e e e )
o ——————— Froe e ——— P ————— om————
0.2182 1.60 1.80 2.00 2.20
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Condition #42 : Effect of die's size on %SHW @ M70, A80

Nommai Probability Plot

2 k] 4 5 6 7
%SHWY
Amrage: 408042 Woormailly Tast
S0y 1.80412 Alcpamad: 2163
N %0 Poialae: (000

One-Way Analysis of Variance

Bnalysis of Variance for $SHW

" Source DF 88 MS F P
Die 2 €6.906 33.453 133.05 0.000
Error 27 6.789 0.251
Total 29 73.695

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean Stley ==—mmm——ea- Fom—m———— trm——————— o
1 L 10 6.1448 0.6226 (—=¥==)
2 10 2.7728 0.3093 (~=*==)
3 1¢ 3.2307 0.5206 (—=*-<)
- T eeem———— Fomm o —— N D

Pooled StDev =  0.5014 3.6 4.8 6.0



Condition #43 : Effect of dies size on %SHL @ M100, A8

Normal Prabability Plot

20

2:5 a0 38

PValasc 0000

One-Way Analysis of Variance

Analysis of Variance for %SHL

Source
" Die

Error

Total

Level
1
2
3

Pooled StDev =

DF

2
27
29

N
10
0
10

88 M3 F P
1.182 0.591 5.28 0.012
3.023 0.112
4.204

Individual 95% CIs For Mean
Based on Pooled StDev

Mean Sthey we———meaa- A o ot e e e ot e o o e e e
2,2196  0.1158 {~=—mmmmm o_"0__ )
2.2830 0.1692 { LT -}
2.6687 0.5420 T — R E———— }
0.3348 2.25 2.50 2.75

135



Condition #44 : Effect of die's size on %SHW @ M100, A80

Normal Probability Plot

3 4 5
WSHWV
Amvage: 400008 Avviarstn-Duting Morrmally Test
0w O 872 AScuared;
N D Py 0420

One-Way Analysis of Variance

Analysis of Variance for %SHW

Source DF 33 M3 F P
" Die 2 7.007 3.504 22.42 - 0.000

Error 27 4.220 0.156

Total 29 11.227

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDey ===== + e + +
1 10 4.6540 0.4798 (mm—m ¥ )
2 10 3.4898 0.2827 (e Y]
3 10 3.8858 D.3984 ([ ——

—————— e et S L L L L
Pocled StDev =  0,3953 3.50 4.00 4.50 5,00
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Condition #45 : Effect of die's size on %SHL @ M70, A90

Normal Probability Plot

%L
Avgrage: 1. 2520 Jovdavson-Dirling Mormally Test
SDev: 020070 A-cpueed: (.670
M. %0 Pkl 0.022

One-Way Analysis of Varlance

" Analysis of Variance for %SHL

Source DF 85 MS F P
Die 2 0.2622 0.1313 1.92 0.167
Error 27 1.8483 0.0685

Total 29 2.1106

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev  ——==-===- o Fommmm————— tommmm———

1 10 2.1202 0.1159  (=mmsemeacew Hormse oot y o

2 10 2.2285 0.1164 (Easss mar Fopm e ————— )

3 10 2.3491 0.4224 (ES=257~ S Nemmeean. )
--------- oot n .t ——_—————

Pooled StDev = 0.2616 2.08 2.24 2.40
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Condition #46 : Effect of die's size on %SHW @ M70, A0

Norma} Probability Plot

Avmtge 4 27310 Ardomon-Dorling Mormally Tast
Doy 1 50000 Adinuesed: 1,138
N30 Popive: 0.008

One-Way Analysis of Variance

Analysis of Variance for 33HW

~ Source bF S8 MS F P
Die 2 59.484 29.742 67.14 0.000
Error 27 11,960 0.443
Total 29 71.445

Individual 95% CIs For Mean
Based on Pooled StDev

Level N : Mean StDey se———=a=- o ————— o e
l 10 6.2109 0.9847 [~==tea)
2 10 2.9055 0.3194 (==t===}
3 10 3.7047 0.5072 {===te=)

---------- o ——-————— e —————

Pooled StDev =  ,6656 : 3.6 4.8 6.0



Condition #47 : Effect of di€'s size on %SHL @ M100, A0

Normal Probability Plot

1.8 28 s
%SHL
Amrage: 241188 ‘Normaliy Test
ey 0904778 AScuarnd: 1.558
N2 Pvahas: 0001

One-Way Analysis of Variance

Analysis of Variance for %SHL

_ Source
Die
Error
Total

Level
1
2
3

Pooled StDev = ~0.3514

DF Ss MS F P
2 5.916 2.958 23.95 0,000
27 3.334 0.123

29 9.250

Individual 95% CIs For Mean
Based on Pooled StDev

N Mean ‘StDevy  ~——edmmmm——e—aa tom— + P
10 2.2688 0.1049 (ECEL PR

10 2.0587 0.2354 (==t}

10 3.0880 0.5514 (rem=®eaa)
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Condition #48 : Effect of di€'s size on %SHW @ M100, A%

Nomal Probability Plot

%SHN

Avarage: 412557 Normally Test

SDwr. 0L TOVETS Adyaend: 0.902

N0 Puiue: 0.040
One-Way Analysis of Variance
Analysis of Variance for %3SHW

~ Source DF ss M3 E P

Die 2 10.862 5.431 40.0% 0.000
Error 27 3.657 0.135 -
Total 29 14,519

Individual 95% CIs For Mean
Pased on Pooled StDev

Level N Mean Sthev —=———wwew e ——— + + -
1 10 4.9013% 0.4426 - (mmmbamm)
2 10 3.4395 0.3297 (===F=u-)
3 10 4.0267 0.3189 (s e—
------- v o e e et e

Pocled StDev = 0.3680 3.60 4.20 4.80



ndition #49 : Effect of die's size on %SHL @ M70, A100

Normal Probability Plot

4
i

One-Way Analysis of Variance

Analysis of Variance for %SHL

Source
Die
Error
Total

Level
1
2
3

Pooled

DF

2
27
29

10
10

StDev =

S8
1.890
4.410
6§.299

Mean
2.1349
2.1758

2.6066

0.4041

M3 F P
0.945 5.78 0.008 -
0.163

Individual 95% CIs For Mean

Based on Pooled StDev

3tDevi =s=sm=== e o =~ === o o ———
0.0979  (~=~ —Fee )
0.2399 (=== L ) .
0.6503 (=m————— N —— )
-------- e e e s e e m e
2.10 2.40 2.70
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Condition #30 : Effect of die's size on %SHW @ M70, A100

-

Nomal Probability Plot

Amrage; 410143 Anderson-Daring Mormality Test
SO0, 140818 A-Brunsed: 14030
L% ] PVsuy: 0000

One-Way Analysis of Variance

" Analysis of Variance for %SHW

Source DF S8 MS F P
Die 2 52.610 26.305 88.35 0.000
Error 27 8.039 0.298

Total 29 60.649

Based on Pooled StDev

Individual 95% CIs For Mean

Level N Mean StDeV —+——m——meeet mbmmmmmmmes +mmems
1 10 5.9452  0.8859 (==*=)
2 10 2,7455  0.2228  (--*--)
3 10 3.8836  0.2423 (===
o N + o e e e . e -

Pooled StDev = 0.5457 2.4 3.6 4.8
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Condition #51 : Effect of die's size on %SHL @ M100, A100

Normal Probability Plot

23 3.0

One-Way Analysis of Variance

Analysis of Variance for %SHL

Source
" Die

Error

Total

Level
1
2
3

Pooled StDev =

DF

2
27
29

N
10
10
10

S8
2.3713
2.1425
4.5138

Mean
2.4024
2.1936
2,8663

0.2817

M5
1.1856
0.0794

0.3959

35

iy Test
Alruared: 0001
Pilalee: DING

F

P

14.94 0.000

Individual 95% CIs For Mean

Basgd on Pooled StDev

e ———— R e +m—-
&5~ e )
(== T }
(=== Fom——e )
= o e e + e e e e e e
2,10 2.40 2.70 3.00
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Condition #52 : Effect of die's sizc on %SHW @ M100, A100

Normal Probability Plot

28
421200

et
0w, Q71418
N30

as

4.5 LR ]

%ESHW
Anvdarson-Durfing Nowmaity Test
Aolepennd: 0 529
Piislue: 0,190

One-Way Analysis of Variance

Analysis of vVariance for %SHW

_ Source DFE
Die 2
Error 27
Total 29
Level N
1 10
2 10
3 10

Pooled StDev =

38
22,625
4.741
27.366

Mean
5.3665
3.2716
3.5993

0.4150

M3 F P
11.313 64.43 0.000
D.176

Individual 95% CIs For Mean
Based on Pooled StDev

StDev + -t == + +-=-
0.3815 (==*=)
0.4748 (—-=*--}

0.3848 (==*=-=)
o + e e ==
3.20 4.00 4.80 5.60
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Appendix E : Calculation for Confidence Interval and Prediction Interval

A. Confidence Interval and Prediction Interval for M70 % SHW

From the experimental data as shown in appendix C

(1 70 0118 0397
1 70 0118 0397
1 70 190812 1.2144
1 70 1.8812  1.2144
- |1 100 0096 0185
X \ y
120 10217 87808  71.044

1. {10md 88218 746018 6.03910°

87.808 7464100 157.932

L7104 60391080 98722

0.548 -5.66310 >
1 - -
(XTx) =|-5.66%10° 6.66310°
0.108 0
-0.232 0

If
1
| 80
%01 0.500
0.700
Thus, xg =[1 80 05 0.7]

x(XTX)x, =0.0617

98.722:

66.355

0.108 -0.232

¢ 0
0.265 -0.511
-0.511 1,023 ]

, 120 rows

i
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From

regression equation on page 64,

M70 %SHW = 1.38 + 0.0113 Amp — 6.56 Cutting Edge + 11.1 Edge Seal

and o =0.5697

Substitute with xo, Amp = 80, Cutting Edge = 0.50 and Edge seal = 0.70, then
yo=1.38 +0.0113 (80) -6.56 (0.5) + 11.1(0.7) = 6.774

~ Tofind 95% confidence interval : -

G ng' XXy ' xg

Because, *¢(#]x,) =

=

0.5697x,f 0.0617

0.1415

- as such, the 95 % confidence interval is : -

6.774 = f0.05/2, 120-3-1 ° 0.1415
6.774 X tpozs ji6° 0.1415

6.774 = 1980+ 0.1415
6.774 + 0,2802
(6.4938, 7.0542)

Because, 5 (7| x,)

~ as such, the 95 % prediction interval for new observation is : .
6.774 = typss2, 12031 + 0.5870
6.774 = loo2s, 116" 0.5870

= @ Jl +x0'(XX)_1x0

0.5697 X +1.0617

0.5870

6.774 = 1.980 - 0.5870
6.774 * 1.1623
(5.6117, 7.9363)
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~ Analysis Result of 95% Confidence Interval and Prediction Interval by Minitab

Regression Analysis

The regression equation is
M70 %SHW = 1.38 + 0.0113 Amp -~ 6.56 Cutting Edge + 11.1 Edge Seal

Predictor Coef StDev T P
Constant 1.3751 0.4219 3.26 0.001
Amp 0.011285 0.004652 2.43 0.017
Cutting -6,5616 0.2935 -22,36 0.000
Edge Sea 11.0941 0.5763 19.25 0.000
S = 0.5697 R-Sq = 85.4% R-Sqgf{adi) = 85.1%

Analysis of Variance

Source DF SS MS F p

Regression 3 220.920 73.640 226,89 0.000
Error 116 37.649 0.325
Total 119 259.569
Source DF Seqg S8
Amp 1 1.910
Cutting 1 98.745
Edge Sea 1 120.265
Unusual Observations
Obs Amp  T%shW, O Fit StDev Fit Residual St Resid
4 70 4.3725 o 5,/7952 0,.1139 ~1.4227 -2.55R
7 70 4.5638 5.7952 0.1139 ~1.2314 ~2.21R
leé . 80 7.3983 5.9081 0.90930 1,4903 2.65R
21 90 68,4601 6.0209 0.0930 2.4392 4.34R
il 100 4.4298 6.1338 0.1139 -1,7040 -3.05R

R denotes an observation with a large standardized residual

Fit StDev Fit 95.0% CI 95.0% PIL
6.7630 0.1415 (« 6.4826,  7.0435) (- 5.6001,  7.9260)
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B. Confidence Interval and Prediction Interval for M70 % SHL
There is no need to calculate the confidence and prediction interval, due to the

multiple regression equation is not appropriate to use.

C. Confidence Interval for M100 % SHW

From the experimental data as shown in appendix C

2 .

1 70 0.118 0.387 w
1 70 0.118 0.397
1 70 19812 1.2141
1 70 - 1.9812 1.2141

r
120 10210° 87808  71.044

r. | 10210 88218 746010 603910
87.808 746410 157932 98722

| 71.044 6039100 98722 66355

K]

0.548 -5.66310 ° 0,108 -0,232

-1 7 <
(xT.x)" =|-se6m107 666710° 0 | 0 | |,
0108 .0 0265 -0.511
0232 1 | 0 <0511 1.023

80

x . —_
0" 0.500
0.700
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xo =[1 80 05 07]»

xI(XTX)"x, =0.0617

From regression equation on page 62,
M100 %SHW =2.02 + 0.0187 Amp - 2.34 Cutting Edge + 3.55 Edge Seal
and o=04650

Substitute with xo, Amp = 80, Cutting Edge = 0.50 and Edge seal = 0.70, then
yo=2.02+ 0.0187 (80)— 2.34 (0.5) + 3.55 (0.7) = 4.8310

o find 95% confidence i al : -

&Jxo' (XX) xg

0.4650 X +/0.0617

= 0.1155

as such, the 95 % confidence interval is : -
4.8310% 10052, 120..1 * 0.1155
4.8310% fp25, 115 - 0.1155
4.8310+ 1,980 - 0.1155
4.8310+ 0.2287
(4.6023, 5.0597)

Because, 54 (5| x,)

To find 95% prediction interval ; -
Because, 3¢.(3)x,) = & 'Jl +x0 (XX) 1 xy

= 0.4650X Y1.0617
= 0.4791
as such, the 95 % prediction interval for new observation is.: -
4.8310% f5057 1203.7 0.4791
4.8310 % 15025, 116+ 0.4791
4.8310+ 1,980 - 0.4791
4.8310+ 0.9487
(3.8823,5.7797)
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Analysis Result of 95% Confidence Interval and Prediction Interval by Minitab

Regression Analysis

The regression eguation is
M100 RSHW = 2.02 + 0.0187 Amp - 2,34 Cutting Edge + 3.55 Edge Seal

Predictor Coef StDev T p

Constant 2.0167 0.3444 5.86 0.000

Amp 0.018734 0.003797 4,93 0.000

Cutting -2.3443 0.2396 -9.79 0.000

Edge Sea 3.5457 0.4704 7.54 0.000

§ = 0.4650 R-5q = 65,9% R-Sq({adj) = 65,18

Analysls of Variance

Source DF S8 MS 3 P

Regression 3 48.553 16.184 74,64 0.000

Error 116 25.085 0.216

Total 119 73.639

Source DF Seq SS

Amp 1 5.264

Cutting 1 31.005

Edge Sea 1 12.284

Unusual Observations

Obs Awmp T%shW, O Fit StDev Fit  Resldual 5t Resid

4 70 3.2392 4.4591 0.0930 -1.2199 ~-2.68R

13 80 5.6677 4.6464 0.0758 1.0213 2.23R
29 90 5.8049 4.8338 0.0759 0.9711 "2.12R
71 100 2.5536 3.5505 0.0930 «0.9969 -2.19R
78 100 2.4581 3.5505 0,0930 -1.0924 -2.40R
87 70 4.8627 3.6881 0.0930 1.1746 2.58R
90 70 4.6881 3.6881 0.0930 1.0000 2.19R

R denotes an observation with a large standardized residual

Fit StDhev Fit 85,08 CI 95.0% PI

4.8253 0.1155% { 4.5964, 5.0542) ( 3.8760Q, 5.7746)
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D. Confidence Interval and Prediction Interval for M100 % SHL

From the experimental data as shown in appendix C

(4 70 0118 0397 |
1 70 0118  0.397
1 70 18812 1.2141
% 70 1.8812  1.2141
X= L 1 100 0.096 0.165 ), 120 rows
120 1021¢° 87808  71.044

v |10210" 88210 746018 603910

§7.808 746410 157932 98722

| 71044 603910 98722 66358 |

) . .
0.548 -5.66710 ° 0,108 -0.232
-1 o v
(xTx) =|-s66710° 666310° o o |,
0.108 0 0.265 ~0.511
-0.232 0 -0.511 1,023
If
1
80
Xn-=
01 0,500
0.700
\ T
Thus, xg =[1 80 05 07].

xg 9 ¢ TX)"lxo = 0.062
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From regression equation on page 61,
M100 %SHL =2.72 + 0.00606 Amp + 1.16 Cutting Edge — 2.82 Edge Seal

and o=03642

Substitute with xo, Amp = 80, Cutting Edge = 0.50 and Edge seal = 0.70, then
yo=2.72 + 000606 (80) + 1.16 (0.5) - 2.82(0.7) = 1.8108

To find 95% confidence interval : -

Because, 5 (| x,) = &Jxo'(xzx')“ x0

= 0.3642X +/0.0617
= 0.0905

as such, the 95 % confidence interval is : -
1.8108 x fpo5/3 120.3-1 * 0.0905
1.8108 = 5025 116 - 0.0905
1.8108 = 1.980 - 0.0905
1.8108 = 0.1791
(1.6317, 1.9899)

To find 95% iction interval : -

it

Because, 5 (7|x,) = & Jl + 30 (XX)1xg

= 0.3642X +1.0617
= 0.3753
as such, the 95 % prediction interval for new observation is : -
1.8108 = f5.05/3, 120.3.; * 0.3753
1.8108 = t9.025, 116 * 0.3753
1.8108 = 1.980 - 0.3753
1.8108 + 0.7430
(1.0678, 2.5538)
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initab

Ragmsldn Anglysis

The regression egquation is
M100 %SHL = 2.72 + 0.00606 Amp + 1.16 Cutting Edge - 2.82 Edge Seal

Predictor Coef
Constant 2.7183
Amp 0.006062
Cutting 1.1639
Edge Sea -2.8203
5 = 00,3642 R-Sq

Analysis of Variance

StDev T P
0.2697 10.08B 0.000
0.002974 2.04 0.044
0.1876 6.20 0.000
0.3685 -7.65 0.000

= 47 ,4% R-Sglady) = 46.0%

Source DF SS
Regression 3 13.68617
Erxror 116 15.3890
Total 119 29,2508
Source DF Seq SS
Anp 1 0.5512
Cutting 1 5.5385
Edge Sea 1 - 7.7721
Unusual Observations
Obs Amp T,%sh L

84 70 3.557%

87 70 4.5774

91 80 2.0971

96 80 2.0462

99 80 3.6629
101 90 3.7944
107 90 1.8936
109 S0 3.6760

Ms
4.6206 34.
0.1327
Fit StDev Fit
2.7891 0.0728
2.7891 0.0728
2.8497 0.0595
2.8497 0.0595
2.8497 0.0595
2.9103 0.0595
2.9103 0.0595
2.9103 0.0595

F P
83 0.000

Residual
0.7688
1,7884

~0,7526
-0,8035
0.8132
0.8841
~1.0167
0.7657

R denotes an observation with a large standardized residual

Fit StDev Fit
1.8110 0.0805

95.0% CI

{ 1l.6318,

1.8903) {

95,0% PI
1.0675,

St Resid
2.15R
5.01R

-2.09R
-2.24R
2.26R
2.46R
-2.83R
2.13R

2.,5548)
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