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Abstract

This research investigates the statistical efficiency of variable sampling size &

sampling intervallVSSID) X charts under two assignable causes. Algorithms for

calculating the average run length(ARL) and average time to signal(ATS) of the VSSI

X chart are proposed by employing Markov chain method. States of the process are
defined according to the process characteristics after the occurrence of an assignable
cause. Transition probabilities are carefully derived from the state definition. Statistical
properties of the proposed chart are also investigated. A simple procedure for designing
the proposed chart is presented based on the properties. Extensive sensitivity analyses

show that the VSSI X chart is superior to the VSS or VSI X chart as well as to the

Shewhart X chart in statistical sense, even under two assignable causes.
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<E 1> 9% By ATS v (ng=3,hy,=1.0,h, =0.01)
(6,,6,) ©, 0 (05, 0.0) 05, 05) (1.0, 0.0) (1.0, 05) (1.0, 1.0)
FSSI

ng=3 hy=10 |3040 60.69 3287 977 1891 847
(ny.ny) |(hyshy)| w | ALL | VSS | VS |VSSI| VSS | VSI | VSSI| VSS | VSI |VSSI| VSS | VSI | VSSI| VSS | VSI | VSSI
wo |00 ol 5278 | 4371 | 3731 | 2035 | 2523 | 2276 | 7.00 | 344 | 249 | 1672 1374 | 1227 ] 637 | 331 | 243
' 298 |- | 8196 | 7296 | 62 | 899% | 77% | 699 | 7296 | 359% | 26% | 88% | 73% | 65% | 75% | 30% | 20%
wo | 00 o | om0 46.46 | 4501 | 3340 | 2680 | 2566 | 21.14 | 549 | 373 | 225 | 1519 | 1402 | 11.44| 514 | 356 | 220
, 9 VY 1 370

199 1% | 74% | 55% | 82% | 78% | 64% | 56% | 38% | 23% | 80% | 74% | 61% | 61% | 42% | 26%
R T P P 285 | 4797 | 2556 | 21.81 | 2682 | 1780 | 385 | 4.46 | 298 | 1245|1475 | 986 | 373 | 421 | 2.4
' LAD T mgon | 7996 | 499 | 66% | 829 | 54% | 39% | 46% | 23% | 66% | 78% | 52% | 44% | 50% | 26%
T T U P 2860 | 4032 [ 2217|1959 | 2737 | 1620 | 361 | 483 | 248 | 1134|1510 | 9.17 | 353 | 453 | 242
L1 0Ly 99 | 370,

1.28) 47% | 819% | 379% | 60% | 83% | 49% | 37% | 50% | 25% | 60% | 80% | 49% | 2% | 54% | 29%
R T R 2482 | 5036 | 1968 | 1788 | 27.80 | 1495 | 361 | 513 | 271 | 1053|1537 | 865 | 353 | 478 | 264
12 0 .

L22) 41% | 83% | 32% | 54% | 85% | 46% | 37% | 53% | 28% | 56% | 81% | 46% | 42% | 57% | 31%

001 2092 | 5154 | 17.10 | 1597 | 2830 | 1356 | 378 | 550 | 306 | 969 | 1569 | 812 | 369 | 509 | 297
@15 | PO | 146 | 37040

: 359% | 85% | 28% | 40% | 86% | 41% | 30% | 56% | 31% | 51% | 83% | 43% | 44% | 60% | 35%

001 1724 | 5293 | 1470 | 1403 | 2890 | 1221 | 425 | 596 | 364 | 894 | 1608] 770 | 412 | 547 | 350
@200 | P2 |16t | 37040

: 989% | 87% | 24% | 43% | 88% | 37% | 4% | 61% | 37% | 47% | 85% | 41% | 499 | 65% | 41%

o1 - 1550 | 53.90 | 1367 | 1308 | 2033 | 1165 | 476 | 630 | 418 | 869 | 1636 | 765 | 459 | 576 | 3.99
w2 | P17 | a0

: 269% | 89% | 23% | 40% | 89% | 35% | 49% | 65% | 43% | 46% | 87% | 419 | 549 | 68% | 47%

001 5397 | 4501 | 3920 | 2073 | 2566 | 2334 | 713 | 373 | 262 [ 1692 | 1402 [ 1259 | 647 | 356 | 255
@a | Dy |o67| 3040

: 899% | 74% | 65% | 91% | 78% | 71% | 73% | 38% | 27% | 90% | 74% | 67% | T1% | 42% | 30%

(001, | g | s7ga0 L85 [ 4114|381 2759 | 2649 | 2238 | 568 | 424 | 241 | 1560 | 1454 | 1208 | 530 | 402 | 235
@ 5 0L 606 | 370.

150 819 | 78% | 61% | 84% | 819% | 63% | 58% | 44% | 95% | 83% | 779 | 64% | 63% | 48% | 28%

001 NEXIEXIEE 2354 | 279812009 | 397 | 526 | 230 | 1328 | 15.49 | 1097 | 383 | 490 | 225
@ 8 01| 33| 3704

120 63% | 84% | 51% | 72% | 85% | 61% | 41% | 549% | 24% | 70% | 8296 | 58% | 45% | 58% | 27%

001 3372 | 5217 | 27.87 | 2171 | 2857 | 1884 | 365 | 570 | 2.40 | 1234|1586 | 1040 | 355 | 526 | 2.34
@10 | P | 153 | 37040 .

: 569% | 86% | 46% | 66% | 87% | 57% | 37% | 58% | 259 | 65% | 84% | 55% | 429% | 62% | 28%

001 3012 | 53.15 | 25.40 | 2026 | 2899 | 17.77 | 356 | 603 | 254 | 1162|1614 | 994 | 347 | 554 | 248
@212 0L | 63 1 37040

LD 50% | 889 | 429 | 629 | 88% | 54% | 37% | 62% | 26% | 629% | 85% | 53% | 41% | 65% | 20%

001 96,17 | 5421 | 2258 | 1856 | 20.47 | 1648 | 362 | 6.41 | 278 | 1083 1645| 940 | 353 | 585 | 271
215 | 01175 | 37040

: 43% | quv | 37% | 57% | 90% | 50% | 37% | 6% | 20% | 57% | 87% | 50% | 42% | 69% | 32%

0ol 22,06 | 5537 | 1959 | 1665 | 3000 | 1502 | 390 | 687 | 3.19 | 1002|1681 | 835 | 378 | 621 | 3.08
@20 | P |19 | 37040

: 369% | 919 | 329 | 51% | 919% | 46% | 40% | 70% | 33% | 53% | 89% | 47% | 45% | 73% | 36%

001 1984 | 56,14 | 1801 | 1557 | 3036 | 1423 | 423 | 7.19 | 357 | 961 [17.05| 861 | 409 | 647 | 343
@2 | P& |20 | 37040

05 339 | 93% | 30% | 479 | 023 | 439 | 4396 | 7496 | 379 | 51% | 90% | 469 | 48% | 6% | 41%
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(6,,6,) ©, 0 (0.5, 0.0) (0.5, 05) (1.0, 0.0) (1.0, 0.5) (1.0, 1.0)
FSSI
ng=3, hy=10 |37040 60.69 3287 97 1891 847

(”14712) (hl’hQ) w | ALL | VSS | VSI | VSSI| VSS | VSI | VSSI| VSS | VSI [VSSI| VSS | VSI | VSSI| VSS | VSI | VSSI

( 001 s LT | 5% 872 | 235 2608 | 1338 | 700 | 401 | 290 1672 | 1475 1272 | 637 | 3 | 281
1, 4) a0y 0.43 .4
298) 87% | 5% | 64% | 80% | 79% | 719 | 72% | 41% | 30% | 88% | 5% | 67% | 75% | 45% | 33%
001 4646 | 46.43 | 3450 | 26.80 | 2632 | 2169 | 549 | 428 | 255 | 1519 | 1449 | 1181 | 514 | 405 | 240
a5 | 09| oe7 | 37040
- 779% | 779 | 579 | 829 | 80% | 66% | 56% | 44% | 269 | 80v | 779 | 63% | 6196 | 489 | 209%
we |00 | e 3385 | 49.13 | 2632 | 2181 | 27.37| 1819 | 385 | 494 | 243 | 1245 1515 | 10.11 | 373 | 463 | 238
, 0111 06 | 370.40
L40) 5% | 819 | 43% | 66% | 83% | 55% | 39% | 51% | 5% | 66% | 80% | 54% | 44% | 55% | 28%
001 260 | 5035 | 2276 | 1959 | 27.87| 1653 | 361 | 528 | 258 | 1134 | 1546 | 038 | 353 | 491 | 252
@10 | O |12 | 37040
: 7% | 83% | 38% | 60% | 85% | 50% | 37% | 54% | 26% | 60% | 82% | 50% | 42% | 58% | 30%
001 2482 | 5130 | 2005 | 17.88 | 2896 | 1523 | 361 | 555 | 279 | 1053 | 1570 | 883 | 353 | 5.4 | 272
a1 | |13 | 3040
: 419% | 85% | 33% | 54% | 86% | 46% | 37% | 57% | 29% | 56% | &3% | 47% | 42% | 61% | 32%
01 2092 | 5238 | 17.44 | 1597 | 2871 | 1370 | 378 | 588 | 3.13 | 960 | 1599 | 827 | 360 | 542 | 304

(1, 15) 117 | 146 | 37040
' 30% | 86% | 29% | 49% | 87% | 42% | 39% | 60% | 32% | S51% | 85% | 44% | 44% | 64% | 36%

W | 001 | oy | amgao 72459641496 1408|2026 | 1238 425 | 630 | 369 | 894 | 1634 ] 760 | 412 | 576 | 356
o LI2V 2 oog | wwog | 959 | 439% | 0% | 38% | a4v | 659 | 38% | 4796 | 869 | 419 | 409 | 8% | 4296
001 1550 | 5452 | 1384 | 13.08 | 20.65 | 1178 | 476 | 661 | 423 | 869 | 1660 | 775 | 459 | 601 | 405

(1, 25) 109) | 172 370.40
o 26% | 90% | 23% | 40% | 90% | 36% | 49% | 68% | 43% | 46% | 88% | 41% | 54% | 71% | 48%

5397 | 4643 | 4054 | 2973 | 2632 | 2394 | 713 | 428 | 303 [ 1692 | 1449 [ 13.02] 647 | 405 | 293
@ a | 0% o6 | 3040
: 89% | 77% | 67% | 91% | %0% | 73% | 73% | 44% | 31% | 0% | 779 | 69% | 779% | 48% | 35%
4885 | 4837 3791 | 2759 | 27.07 | 288 | 568 | 475 | 270 [ 1560 | 1496 [ 1243 ] 530 | 446 | 263
@5 | 9 1o | 37040
: 81% | 80% | 63% | 84% | 829 | 70% | 58% | 499 | 2806 | 839 | 79% | 669 | 63% | 53% | 319%
0ol 341 [ 5169 | 3161 | 2354 | 2843 | 2042 | 397 | 567 | 245 [ 1328 [ 1581 [11.19] 383 | 524 | 20

@8 | Pay | 13837040
& 63% | 85% | 529% | 72% | 87% | 62% | 41% | 58% | 25% | 70% | 84% | 59% | 45% | 629 | 2%

3372|5294 | 2840 | 2171 | 2896 | 1912 | 365 | 607 | 251 | 1234 | 1615 | 1050 | 355 | 557 | 246
@10 | PO 113 | 37040
: 569 | 87% | 47% | 66% | 8% | 58% | 37% | 62% | 6% | 65% | 85% | 56% | 42% | 6% | 20%
001 3012 | 5384 | 2583 | 20.26 | 29.34 | 1801 | 356 | 637 | 263 | 1162 | 1640 | 10.10 | 347 | 582 | 257

(2, 12) 111) | 1.63 | 37040
) 0% | 89% | 43% | 62% | 89% | 55% | 37% | 65% | 27% | 62% | 87% | 53% | 41% | 69% | 30%

1 | 001 | (a5 | g go (2517 5480 2290 | 1856 | 2077 | 1668 | 362 | 672 | 286 | 1083|1668 | 954 | 353 | 610 | 278

2, 1o Aoy N5 .
108 43% | 90% | 38% | 57% | 91% | 51% | 37% | 69% | 29% | 57% | 88% | 50% | 42% | 72% | 33%
.01 2206150586 | 1981 11665 (302611517 | 390 | 713 | 3.25 | 1002|1700 896 | 3.78 | 643 | 3.15

(2, 20) 106 | 190 | 370.40
: 36% | 92% | 33% | 51% | 92% | 46% | 40% | 73% | 33% | 53% | 90% | 47% | 456% | 76% | 37%

19841 56.56 | 1818 1 15.57 { 30.59 | 14.35 | 423 | 7.42 | 363 | 961 |17.22] 870 | 409 | 6.66 | 3.49
33% | 93% | 30% | 47% | 93% | 44% | 43% | 76% | 37% | 51% | 91% | 46% | 48% | 79% | 41%

0= 001, |.
(2, 25) 105 | 200 | 370.40
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<E 3> Uge BElwe ATS ®lE (ng=05,hy=1.0,h, = 0.01)
(8,,6,) ©, 0 0500) 0505) 1.00.0) (1.005) (1.0,1.0)
FSSI

ng =5, hy = 1.0 [37040 33.40 21.93 450 12.52 424
(ny ng|(hy, bl w | ALL | vss | vsI {vssl| vss | vsI |vssI| vss | vst |vssi| vss | vso |[vsst| vss | Vsl |vssl
(8 | 0011 56 137040 2260 | 2012 {12.93] 1655 | 1492 [1065] 291 | 150 | 147 | 950 | 814 [ 601 ] 284 | 149 | 146
’ 2.32) 68% | 60% |39% | 76% | 68% | 499 | 65% | 33% |33% | 6% | 65% | 48% | 67% | 35% | 34%
(1 10| COL | 76 tam 40 1830 | 21.02 [10.81 | 1418 | 1540 | 923 | 264 | 159 | 163 | 828 | 840 | 537 | 260 | 157 | 161
' 1.79) 559 | 63% | 32% | 65% | 70% | 4296 | 59% | 35% |36% | 66% | 67% | 43% | 61% | 37% | 38%
@ 1221 @9 501 |570.40 1534 12181 | 941 | 1242 | 1581 | 823 | 257 | 167 | 180 | 741 | 864 | 496 | 254 | 165 | 1.77
; 157) 46% | 65% | 28% | 57% | 72% | 38% | 57% | 37% | 409 | 599 | 69% | 409 | 609 | 39% | 42%
(1 151 ©OL | | o faz0 40 1245 [ 2279 | 809 | 1057 [ 1633 [ 725 ] 265 | 1.78 | 204 | 655 | 893 | 459 | 262 | 1.76 | 2.00
’ 1.40) 37% | 68% | 249 | 48% | 75% | 339 | 59% | 40% | 4596 | 529 | 71% | 379% | 629% | 42% | 47%
(1. 200 OOL | | o |70 49 983 | 2403|705 | 881 {1697 {649 | 293 | 194 | 242 | 582 | 930 | 438 | 280 | 192 | 237
’ 1.26) 30% | 72% | 219% | 40% | 77% | 309 | 65% | 43% |54% | 47% | 74% | 35% | 63% | 45% | 56%
1. 25| 0L | 8 |370.40 874 | 2495 | 676 | 800 | 1744 [ 628 | 327 | 207 | 277 | 557 | 958 | 444 | 321 | 204 | 269
, 1.20) 26% | 75% | 209% | 37% | 80% | 29% | 73% | 46% | 62% | 45% | 771% | 35% | 76% | 48% | 64%
@ g | ©OL| 567 |370.40 2306 | 2058 [13.35] 1678 | 15.16 [108] 290 | 154 [ 137 | 961 | 827 [607 ] 284 | 153 | 1.36
g 1.99) 69% | 629% | 40% | 77% | 69% | 509 | 65% | 34% | 30% | 77% | 66% | 49% | 67% | 36% | 32%
@ 1001 ©OL | o83 370,40 1887 | 2169 [11.34] 1449 | 1575 | 955 | 259 | 166 | 146 | 840 | 860 | 545 | 255 | 164 | 145
y 159) 57% | 65% | 349% | 66% | 729% | 44% | 58% | 37% | 329 | 67% | 69% | 44% | 60% | 39% | 34%
@ 1291 OO | 03 37040 1593 | 2259 | 994 [ 1277 | 1622 | 857 | 247 | 176 | 156 | 753 | 887 | 502 | 244 | 1.74 | 154
) 1.42) 48% | 68% | 30% | 58% | 74% |39% | 55% | 39% | 35% | 60% | 71% | 40% | 57% | 41% | 36%
= | 0.01 ; 13.00 | 2366 | 855 [ 1092 | 1678 | 757 | 245 | 189 1171 | 662 | 919 | 459 | 243 | 187 | 169
2190 307 | 119137040 g0 7105 269 | 502 | 77% | 35% | 55% | 2% | 38% | 53% | 73% | 31% | 57% | 44% | 40%
“ 0 AU «. /' 0 L 70 (4] (5] (¢ . (] 0 0 0
@ 20| 0L | | 35 |+70.40 1029 | 2495 | 735 ] 908 | 1744 | 666 | 259 | 207 | 194 578 | 958 | 425 | 256 | 204 | 191
) 120) | 319% | 5% | 22% | 41% | 80% | 3096 | 58% | 46% | 43% | 46% | 779% | 34% | 60% | 48% | 45%
2 951001 | o [ 1 900 | 2587 [ 689 | 815 | 1792 ] 632 [ 278 222 1215 541 | 986 [417 | 274 | 218 [ 211
’ 1.15) 271% | 78% | 21% | 37% | 82% | 2994 | 6296 | 49% | 48% | 43% | 79% | 33% | 65% | 51% | 50%
@ 9 | 0L | g4 37040 2375 | 2143 | 1428117131561 [11.46] 292 [ 163 [ 134 | 978 | 852 [ 635 285 | 162 | 1.33
g 1.66) 71% | 64% | 439 | 18% | 719 | 529 | 65% | 369 | 309 | 78% | 68% | 51% | 67% | 38% | 31%
3 100 ©OL | | o6 137040 1982 | 2279 1249 1502 | 1633 |1052] 258 | 1.78 | 140 | 865 | 893 | 581 | 254 | 1.76 | 1.39
) 1.40) 509% | 68% | 379% | 699% | 75% | 47% | 571% | 40% | 31% | 699% | 71% | 46% | 60% | 42% | 33%
@ 1291 COL| | o9 370,40 1701 | 2381 [11.16] 1341 | 1686 | 943 | 244 | 191 | 147 | 782 | 923 [ 540 ] 241 | 1.89 | 146
" 1.28) 519 | 719 |33% | 619% | 779% | 43% | 54% | 43% | 33% | 62% | 74% | 439% | 57% | 45% | 34%
3 15| QOL | | g0 |37 4011410 1 2495 | 973 | 1164 | 1744 | 843 233 | 207 [ 158 693 | 958 [ 496 | 236 | 204 | 1.57
g 1.20) 429% | 759 | 299 | 53% | 80% |399% | 53% | 46% | 35% | 55% | 77% | 40% | 56% | 48% | 37%
3 20 0L 1 5 |570.40 1130 {2625 | 836 | 979 | 1811 | 743 | 245 | 228 | 176 | 606 | 997 | 455 | 242 | 224 | 174
d 1.13) 34% | 79% | 259 | 45% | 839% | 34% | 55% | 51% | 399 | 48% | 80% | 36% | 57% | 53% | 41%
3. 25| OOL | | 65 1570.40L287 1 27.14 | 773 | 879 1856 | 697 | 258 | 245 | 192 | 562 | 1024 {439 | 255 | 239 | 1.90
) 1.10) 309 | 819 | 2396 | 409 | 85% | 3296 | 58% | 54% | 43% | 45% | 82% | 35% | 60% | 56% | 45%
@ 8 |OOL[ | 15 3704012214 ] 2333 [1665 ] 1781 1661 |1292] 298 | 185 | 141 [1012] 909 711 | 290 | 183 | 140
' 1.33) 75% | 70% | 509 | 81% | 76% |59% | 66% | 41% | 31% | 81% | 73% | 57% | 68% | 43% | 33%
@ 1001 ©9L| | 55 57040 2186 | 2495 [15.391 1612 | 1744 [1217] 264 | 207 | 146 | 920 | 958 | 6.76 | 259 | 204 | 1.45
' 1.20) 66% | 75% | 46% | 74% | 80% | 56% | 59% | 46% | 33% | 74% | 77% | 54% | 61% | 48% | 34%
@ 12| OOL | | 5o |570.40/ 1942 | 2603 |14.25] 1480 | 1800 1148] 249 | 225 | 153 ] 851 | 990 | 645 | 245 | 221 | 151
’ 1.14) 58% | 78% | 4396 | 68% | 829 | 529 | 55% | 50% | 34% | 68% | 79% | 529 | 58% | 52% | 36%
@ 151 0L | s |370,401 1676 | 27.14 | 1285 | 1328 | 1856 1061] 242 | 245 | 163 | 775 | 1024 | 605 | 239 | 239 | 161
. 1.10) 50% | 81% | 399% | 61% | 85% | 48% | 54% | 54% | 36% | 629 | 82% | 48% | 56% | 56% | 38%
001, 1397 | 2830 [11.29] 1159 | 1915 | 953 | 247 | 269 | 179 | 694 | 1061 | 562 | 243 | 262 | 1.77
@200 17y | 18537040 429 | 859 | 349% | 53% | 87% | 44% | 55% | 60% | 409 | 55% | 85% | 45% | 579 9 9
(3 o | 4% (] 0 >0 76 (i3 6| 207 () S | B7% 62% | 42%
0.01 1242 | 29.05 [10.43] 1060 [ 1953 | 900 | 257 | 286 | 194 | 649 {1085 | 540 | 253 | 278 | 192
.29 7 gy | 196 310401 0 T aros 3196 | 48% | 89% | 419 | 579 | 64% | 43% | 529 | 87% | 43% | 60% | 66% | 45%
0 (i) 0 0] (] 70 (3] © D0 470 (] D0 0 (] 0.0




B G 3tE x| HRAM4S/167

<E 4> 99ge Belxe] ATS ¥ (ng=5hy=1.0,h =0.1)

(8:,8,) ©, 0) (0.5,0.0) (0.5,0.5) (1.0,0.0) (1.0.0.5) (1.0,1.0)
FSSI ]
ng=5, hy=10 370.40 3340 21.93 450 1252 424
(ny.ny) (R, hy)] w | ALL | vss | vst [vsst{ vss | vs [vsst| vss | vst [vsst| vss | vst | vsst|vss | vst |vss
1. 8) 01, o5 5700 226021331381 [ 1655|1561 [ 1125 291 | 177 [ 160 | 950 | 858 | 636 [ 284 | 1.75 | 1.59
, 2200 ] 68% | 64% | 419% | 76% | 71% | 51% | 65% | 39% | 36% | 76% | 69% | 51% | 67% | 41% | 37%
w10 | ©OL (o761 3040 183012215 | 1150 | 14.18 | 1604 | 972 ] 264 [ 185 | 1.72 | 828 | 882 | 566 | 260 | 1.83 | 1.70
’ 172y |7 | 55% | 66% | 34% | 65% | 73% | 44% | 59% | 41% | 38% | 66% | 70% | 45% | 61% | 43% | 40%
w1 1 O {oor | 37040 1534 (2286 | 995 [ 12421641 | 865 | 257 | 1.93 | 1.87 | 741 ] 9.02 | 520 | 254 | 190 | 1.84
, 151) |7 U 46% | 68% | 30% | 57% | T5% | 39% | 57% | 43% | 42% | 59% | 729 | 42% | 60% | 45% | 43%
w15 1 9L 106 57040 1245 | 2375 | 849 | 10571687 | 750 | 265 | 203 | 209 | 655 | 928 [ 478 | 262 1 2.00 | 206
n 136) |- U 137% | TI% | 25% | 489 | T7% | 35% | 59% | 459% | 47% | 52% | 74% | 38% | 62% | 47% | 49%
@20 | ©OL 195 37040 988 | 2488 7.31 { 881 1744 671 | 293 | 217 | 246 | 582 | 961 | 452 | 289 | 214 | 241
’ 124) | * U130% | 5% | 22% | 40% | 80% | 31% | 65% | 48% | 55% | 47% | 7T7% | 36% | 68% | 50% | 57%
(25 | OL {30l 37040 3741 272] 694 | 800 11787 645 | 327 | 229 | 281 | 557 | 986 | 454 | 321 | 225 | 274
' 1.18) 26% | 77% | 21% | 379% | 82% | 299 | 73% | 51% | 63% | 45% | 79% | 36% | 76% | 53% | 65%
o 8 0L {67! 37040 2306 | 2175 14241678 ] 1583 [ 11.48 | 290 | 181 | 151 [ 961 | 870 [ 643 | 284 | 1.79 | 150
’ 190 |7 e 69% | 65% | 43% | 77% | 72% | 52% | 65% | 40% | 34% | 77% | 70% | 51% | 67% | 42% | 35%
@ 100 | O [ ogs| 3040 |B57] 227511202 | 1449 [1635 |1004] 25 | 191 | 166 | 840 ] 899 | 575 | 25 | 189 | 155
g L54) | 777 | T L 5% | 68% | 36% | 66% | 5% | 46% | 58% | 43% | 35% | 67% | 72% | 46% | 60% | 45% | 37%
@12 | O 10l 5040 1593 | 2357 (1048|1277 1677 | 899 | 247 1 201 | 164 | 753 | 923 [ 526 | 244 | 198 | 162
’ 1.39) 48% | 719% | 31% | 58% | 77% | 41% | 55% | 45% | 37% | 60% | 74% | 42% | 57% | 47% | 38%
2 15 | QL 1119 3040 1390 2454] 895 |1092[1727] 789 | 245 | 213 [ 177 | 662 | 952 [ 478 | 243 [ 209 | 175
C 1270 )| T 3996 | 74% | 27% | 50% | 79% | 36% | 55% | 47% | 40% | 53% | 6% | 38% | 57% | 49% | 41%
@ 90y | ©OL |iag| g7040 1029125721 761 | 808 | 1787 | 689 | 259 | 229 | 2.00 | 578 | 986 | 430 | 256 | 225 | 197
’ 1.13) 31% | 7% | 23% | 41% | 82% | 31% | 58% | 51% | 45% | 46% | 79% | 35% | 60% | 53% | 46%
@ 25 | OL |1 201 37040 200 [ 2656 | 7.08 | 815 |1829 | 649 | 278 | 243 | 221 | 541 [10.11| 429 | 274 | 238 | 217
’ 1.14) | 279 | 80% | 21% | 37% | 83% | 30% | 62% | 54% | 499 | 43% | 81% | 34% | 65% | 56% | 51%
@ ® 1, | 4| 37040 1 B75]2252]1514 11713116231 1208] 292 [ 189 [ 148 [ 978 | 892 | 670 | 285 | 187 | 147
g 1.60) |V 1 71% | 67% | 45% | 78% | 74% | 55% | 65% | 42% | 33% | 78% | 71% | 54% | 67% | 44% | 35%
310 | OL 1061 37040 1198212375 [ 1316|1502 | 1687|1078 | 258 | 203 [ 151 | 865 | 928 | 609 | 254 | 200 | 149
) 1.36) 59% | 71% | 39% | 69% | 77% | 49% | 57% | 45% | 34% | 69% | 74% | 49% | 60% | 47% | 35%
@ 12) | 0L |00 | 37040 117012468 1169|1341 1734 | 982 | 244 | 215 | 156 | 782 | 956 | 564 | 241 | 211 | 15
’ 126) | U1 51% | 74% | 359 | 619 | 7% | 459 | 54% | 48% | 35% | 62% | 76% | 45% | 57% | 50% | 36%
@15 | ©OL (138! 37040 1410 [ 25721013 ] 11641787 874 | 238 1 229 | 166 | 693 | 986 { 515 | 236 | 225 | 164
: 1.18) 42% | 77% | 30% | 53% | 82% | 40% | 53% | 51% | 37% | 55% | 79% | 41% | 56% | 53% | 39%
3 200 | ©L {15 3040 LL30|2690] 863 | 979 [ 1847 766 | 245 | 249 | 183 | 606 | 1021] 469 | 242 | 243 | 180
, 1.12) 34% | 81% | 26% | 45% | 84% | 35% | 55% | 55% | 41% | 48% | 82% | 37% | 57% | 57% | 43%
@ 25 | O |1es| 3000 9871 2770] 792 | 879 [1887] 714 | 258 | 263 | 198 | 562 | 1046 | 450 | 255 [ 257 | 1.9
g 1.09) 71309 | 839% | 24% | 409% | 86% | 33% | 58% | 59% | 44% | 45% | 84% | 36% | 60% | 61% | 46%
@ 8 O1 [ 151 37040 121412425 [ 1742 [1781 [1712 1340 | 208 | 206 | 155 [10.12] 943 [ 741 | 290 | 206 | 154
) 1.30) 5% | 73% | 52% | 81% | 78% | 61% | 66% | 47% | 35% | 81% | 75% | 59% | 68% | 49% | 36%
@ 100 | O1 | qag| g7040 [2i86]2572]1598 11612 | 1787 | 1256 | 264 | 229 | 157 | 920 | 986 | 7.00 | 250 | 225 | 156
' 1.18) 66% | 77% | 48% | 74% | 82% | 57% | 59% | 51% | 36% | 74% | 79% | 56% | 61% | 53% | 37%
@ 1 | 0L 1m0l 3040 |1942] 267014721480 1837 | 1180 | 249 | 245 | 161 | 851 [1015] 664 [ 245 | 240 | 160
' 113) | ] 58% | 80% | 44% | 68% | 84% | 54% | 55% | 55% | 36% | 68% | 81% | 53% | 58% | 57% | 38%
w1 | QL by esl g0 167612071 (1321113281 188711086} 242 | 263 | 170 | 775 [ 1046] 622 | 239 | 257 | 168
' 1.09) 50% | 83% | 40% | 61% | 86% | 50% | 54% | 59% | 38% | 62% | 84% | 50% | 56% | 61% | 40%
@ 200 | OL g5l 37040 | 137/ 2B77[ 11581159 1941 | 877 | 247 | 285 | 186 | 694 [1079] 674 | 2.43 | 277 | 1.83
’ 1.06) 2% | 86% | 35% | 53% | 89% | 45% | 55% | 63% | 41% | 55% | 86% | 46% | 57% | 65% | 43%
@ 95 | OL |196| 37040 124212945 | 1061 | 1060 11975 | 915 | 257 | 301 | 200 | 649 | 11.00{ 550 | 258 | 201 | 197
: 1.05) 37% | 88% | 32% | 48% | 90v% | 42% | 57% | 679% | 45% | 502% | 88% | 44% | 609% | 69% | 47%
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