Table 1: Empirical levels (%) of the test statistics Cyum, Cnty Cegts Caeqrs I7t, anvl, anv2; X2,
)23, and X2 based on 10,000 replications for data generated from negative binomial distribu-
tion with ny; = ny = 20 for k = 2 groups and a = 5%.

Ny = nNg = 20
M1 = [2 ¢1 %Dz Cmm le Ceql Cdeql Irt anvl  anv2 )NCCQL )N(?Z X%
1 0.1 0.2 541 1.77 163 185 2244 2929 0.17 4.52 454 3.23
0.3 537 190 1.81 1.99 23.07 3232 0.21 4.60 4.63 3.31
04 539 186 1.76 196 23.66 3448 0.22 465 4.62 3.42
0.5 555 1.87 1.70 1.97 23.71 3564 037 4.76 4.74 3.48

0.2 03 537 187 1.76 2.01 2283 3464 025 4.63 4.72 3.33
04 550 191 1.77 207 2332 36.63 026 483 484 3.50
0.5 561 198 1.73 2.09 2340 3791 049 491 487 347

) 0.1 0.2 6.05 453 450 451 51.63 67.71 436 565 555 4.48
0.3 6.36 4.47 443 446 52.72 7144 940 599 5.85 4.66
04 6.74 459 455 459 5270 7523 16.55 6.19 598 5.03
0.5 7.03 462 456 4.68 53.17 7749 2489 6.54 6.36 541

02 03 6.56 478 4.75 4.81 5130 7046 6.41 6.18 590 4.98
04 6.63 4.77 471 478 51.75 72.67 11.23 6.28 6.02 5.12
0.5 6.77 470 459 4.73 5226 76.06 17.15 6.48 6.21 5.15

10 0.1 0.2 6.68 482 483 482 63.25 81.34 2026 6.20 6.12 4.86
03 699 502 499 5.01 6351 86.65 38.66 6.57 6.32 5.25
04 733 493 488 493 6453 91.28 5590 6.81 6.63 547
0.5 739 467 4.64 468 64.63 93.73 69.65 6.72 6.55 5.39

0.2 0.3 6.83 5.18 5.15 5.17 6214 69.77 18.17 6.54 6.38 5.26
04 698 501 496 5.03 63.16 76.30 30.44 6.69 6.38 5.23
0.5 748 508 5.03 511 6349 83.05 4446 7.03 6.81 5.60




Table 2: Empirical levels (%) of the test statistics Cyum, Cnty Cegts Caeqrs I7t, anvl, anv2; X2,
)23, and X2 based on 10,000 replications for data generated from negative binomial distribu-
tion with n; = ny = 30 for k = 2 groups and a = 5%.

Ny = nNg = 30
M1 = [2 ¢1 %Dz Cmm le Ceql C(cleql Irt anvl  anv2 )NCCQL )N(?Z X%
1 0.1 0.2 514 3.07 3.02 319 2294 3569 025 4.48 4.63 3.69
0.3 524 320 3.07 329 2343 3871 0.33 4.57 4.56 3.69
04 533 326 3.13 3.36 2348 4132 0.38 4.69 4.68 3.79
0.5 536 3.17 3.07 3.31 23.60 42.68 0.60 4.87 4.86 4.04

0.2 03 531 328 320 339 2244 4345 0.38 4.68 4.60 3.78
04 533 318 3.09 325 2292 4581 046 4.71 4.68 3.96
0.5 525 297 290 3.13 2323 4699 0.72 4.66 4.68 3.98

) 0.1 0.2 571 455 451 455 5175 7641 6.82 530 5.24 4.57
0.3 5.78 444 441 446 5234 80.36 16.16 5.28 5.15 4.43
04 6.15 445 442 445 52.87 84.13 2844 5.58 542 4.76
0.5 6.16 4.37 4.33 440 53.52 &86.44 41.69 5.64 551 4.92

0.2 03 5.81 447 445 449 50.72 7426 8.92 542 5.27 4.65
04 591 451 449 452 51.22 7751 16.65 554 539 4.78
0.5 599 458 454 459 51.68 83.02 26.58 5.64 5.50 4.92

10 0.1 02 634 497 491 493 63.08 86.80 29.00 5.89 5.88 5.03
0.3 598 445 442 444 63.17 93.62 55.16 543 535 4.63
04 6.03 434 435 438 6332 97.17 7416 5.26 5.20 4.62
0.5 582 413 4.08 4.16 63.73 98.15 86.37 5.08 5.08 4.38

0.2 03 572 444 442 443 6158 T71.54 2211 541 5.30 4.59
04 633 485 486 485 61.76 81.62 3943 5.89 575 5.14
0.5 6.32 451 450 454 6293 89.75 5734 5.74 558 4.96




Table 3: Empirical levels (%) of the test statistics Cyum, Cnty Cegs Caeqrs Irt, anvl, anv2; Y2,
)23, and X2 based on 10,000 replications for data generated from negative binomial distribu-
tion with ny; = ny = 50 for k = 2 groups and a = 5%.

Ny = nNg = 50
M1 = [2 ¢1 %Dz Cmm le Ceql C(cleql Irt anvl  anv2 )NCCQL )N(?Z X%
1 0.1 0.2 572 4.62 456 4.68 2328 43.35 021 529 5.33 4.85
0.3 587 4.68 4.60 4.69 24.18 4745 0.25 541 536 4.87
0.4 5.81 4.68 456 4.75 2392 5128 041 543 540 4.85
0.5 58> 4.68 4.55 4.79 2441 5288 0.62 5.52 540 4.86

0.2 03 571 449 444 456 2347 5560 0.35 535 533 4.88
0.4 5.74 452 442 456 2354 5876 0.55 5.19 526 4.71
0.5 592 4,51 448 4.61 23.87 6089 0.75 541 532 4.86

) 0.1 02 535 463 461 464 5025 8629 1244 496 5.01 4.67
0.3 5.83 472 471 471 51.61 90.74 30.09 5.28 5.17 4.78
04 5.84 4.61 457 4.61 5259 94.06 50.38 5.30 5.20 4.85
0.5 6.02 447 445 447 5339 9531 67.73 532 523 494

02 03 6.02 524 519 524 5000 76.99 11.99 5.72 5.62 5.26
04 6.05 512 5.07 514 51.16 83.81 2537 5.63 549 5.26
0.5 6.03 493 488 495 51.66 91.40 42.06 5.66 541 5.23

10 0.1 0.2 5.67 4.89 475 4.74 60.58 89.73 36.28 534 5.23 4.80
0.3 5.67 489 475 474 60.58 89.73 7451 5.34 523 4.80
0.4 557 461 450 454 59.39 99.63 91.91 527 521 4.80
0.5 5.55 398 390 396 6098 99.77 97.47 4.56 4.58 4.27

0.2 03 597 4.07 4.02 4.07 6215 76.43 29.0 498 494 4.55
04 6.07 504 496 498 60.73 89.21 5595 5.66 5.52 5.23
0.5 6.12 4.62 454 458 60.22 9596 7584 5.51 544 498




Table 4: Empirical levels (%) of the test statistics Cyum, Cnty Cegts Caeqrs I7t, anvl, anv2; X2,
)23, and X2 based on 10,000 replications for data generated from negative binomial distribu-
tion with n; = ny = 100 for k = 2 groups and o = 5%.

ny = nNg = 100
M1 = [2 ¢1 %Dz Cmm le Ceql C(cleql Irt anvl  anv2 )NCCQL )N(?Z X%
1 0.1 0.2 485 430 429 432 2228 5725 024 4.59 4.63 4.40
0.3 481 4.23 4.19 423 2258 61.64 049 4.43 445 4.23
04 4.96 427 425 429 2289 6449 082 458 454 4.35
0.5 499 419 412 423 2326 6582 1.22 455 4.65 4.41

0.2 03 4.89 427 423 429 21.78 7358 051 453 4.57 4.37
04 493 427 423 428 2252 7524 080 4.63 4.61 441
0.5 485 4.17 414 421 2290 76.25 1.14 4.61 458 4.46

) 0.1 0.2 523 467 466 4.66 50.12 93.01 2148 4.92 490 4.78
0.3 536 440 4.35 439 50.59 98.05 58.68 4.72 4.73 4.47
0.4 556 448 445 450 50.76 99.39 83.68 4.79 4.78 4.64
0.5 5.64 440 4.35 4.40 5H1.78 99.43 94.72 4.74 473 4.52

0.2 03 4.82 427 427 429 4935 8248 19.33 451 450 4.34
04 5.04 443 443 444 49.13 93.63 45.74 4.68 4.65 4.48
0.5 541 444 442 443 4948 98.32 70.23 4.86 4.90 4.68

10 0.1 0.2 494 457 444 444 59.39 9553 53.27 4.59 4.60 4.42
03 4.68 431 397 396 58.07 99.75 90.37 4.14 4.13 3.98
0.4 457 385 3.54 355 59.85 99.94 9898 3.79 3.79 3.62
0.5 4.50 3.78 3.52 3.53 60.48 99.99 99.92 3.76 3.66 3.52

0.2 03 470 477 435 437 59.02 83.74 3820 448 4.46 4.31
0.4 480 451 4.11 4.14 58.69 96.65 7521 4.32 4.27 4.15
0.5 5.04 464 432 435 5875 99.60 9352 4.57 453 441




Table 5: Empirical powers (%) of the test statistics Cyni, Cegry Caeqts X2y X2, and X based on
10,000 replications for data generated from negative binomial distribution with ny; = ny = 20
for k = 2 groups and a = 5%.

%1 =0.1,92 =0.2 %1 =0.2,93 =05

M1 0 C"Ll CVeql Cdeql Xg. )22’ )25 C’ml Ceql CVdeql Xé )N(é’ )N((Z)

1 0.1 2.82 2.73 2.93 5.58 5.54 4.12 2.67 2.48 2.78 5.48 5.14 4.14
0.2 4.85 4.66 4.98 8.60 8.45 6.57 4.46 4.19 4.70 7.91 7.29 5.98
0.3 7.65 7.4 8.02 13.21 1294 10.3 6.95 6.66 7.24 11.65 10.74 8.99
04 11.12 10.79 11.63 1856 18.29 14.98 10.28 9.95 10.74 1641 15.18 13.31
0.5 15.74 15.26 16.34 25.36 24.84 21.29 13.92 1346 14.59 21.64 1986 17.81
0.6 21.52 20.89 2237 33.04 32.23 28.26 18.53 17.93 19.47 28.08 26.18 23.65
0.7 2734 26.64 28.67 41.21 40.36 36.17 23.18 22.36 2441 3444 3233 29.52
0.8 33.37 3243 35.14 49.00 48.28 44.05 28.61 27.72 30.13 4141 39.30 36.39

5 0.1 7.47 7.45 7.42 8.35 7.96 6.77 .17 7.10 7.16 8.24 7.33 6.45
0.2 15.563 15,52 15.52 17.16 16.23 14.32 12.37  12.29 1245 13.32 11.74 11.06
0.3 2743 2732 2735 2945 2824 25.79 20.68 20.58 20.76 21.46 19.12 18.26
0.4 4299 4294 4294 4548 4399 40.65 31.05 30.95 31.13 31.63 28.76 28.10
0.5 58.75 58.61 58.65 61.14 59.55 56.69 42.51 42.34 4261 43.36 39.75 38.82
0.6 71.33 71.26 71.29 73.43 72.16 69.83 53.35 53.20 53.44 54.71 50.88 50.02
0.7 81.59 81.52 81.59 8340 82.23 80.36 63.92 63.66 63.92 64.28 60.82 60.21
0.8 89.02 88.97 88.99 90.24 89.41 88.18 72.26 7212 7237 7285 69.67 69.18

10 0.1 8.68 8.65 8.68 9.58 9.09 7.75 7.96 7.90 7.99 8.70 7.60 6.98
0.2 19.83 19.80 19.77 20.90 19.61 17.84 14.58 14.51 14.64 14.81 12.89 12.36
0.3 36.17 36.12 36.09 37.21 35.53 33.20 24.75 24.65 24.78 2456 21.89 21.31
0.4 55.13 55.03 5498 56.32 54.33 51.53 36.03 3591 36.09 35.83 32.12 31.60
0.5 70.79 70.76 70.57 72.26 70.38 68.27 48.45 48.23 48.46 48.18 43.84 43.64
0.6 82.87 82.83 82.68 8327 8191 80.40 59.67  59.55 59.72 59.18 55.51 55.19
0.7 90.61 90.57 90.41 91.06 90.23 88.90 69.38 69.25 69.37 69.12 65.31 65.03
0.8 95.55 95.55 95.28 95.89 95.18 94.60 7774 77.64  T7.65 7727  73.92 73.94




Table 6: Empirical powers (%) of the test statistics Cyni, Cegry Caeqts X2y X2, and X based on
10,000 replications for data generated from negative binomial distribution with ny; = ny = 30
for k = 2 groups and a = 5%.

1 = 0.1,92 = 0.2 1 = 0.2,92 =0.5

M1 0 C"Ll CVeql Cdeql )N(i )22’ )25 C’ml Ceql CVdeql )25 )N(é’ )N((Z)

1 0.1 4.77 4.60 4.88 6.18 6.07 5.12 4.46 4.32 4.60 6.11 5.67 5.01
0.2 8.42 8.20 8.55 10.55 10.36 9.20 7.65 7.46 7.84 9.64 9.03 8.31
0.3 14.47 14.22 1464 17.27 17.03 15.44 12.68 1243 1293 1530 14.38 13.45
04 2194 21.69 22.15 25.78 25.19 23.14 19.09 18.72 19.40 22.53 21.37 20.38
0.5 31.30 30.92 31.58 3593 35.56 33.26 26.45 26.04 26.86 30.44 29.17 28.09
0.6 39.77 3942 40.32 44.21 43.05 41.34 34.41 3391 3495 39.00 37.18 36.00
0.7 50.67 50.14 51.16 55.96 55.26 52.98 43.24  42.76 43.83 47.93 46.25 44.89
0.8 60.22 59.68 60.69 6543 64.77 62.39 51.91 51.28 52.55 56.75 54.72  53.68

5 0.1 9.35 9.31 9.38 10.01 9.41 8.76 8.68 8.64 8.69 8.85 7.89 .77
0.2 2234 2227 2231 2312 2236 21.20 17.05 16.96 17.09 17.45 1592 15.70
0.3 40.93 40.87 40.92 41.89 40.84 39.31 29.76  29.63 29.84 29.75 27.40 27.32
0.4 60.57 60.51 60.56 61.62 60.19 58.86 44.00 43.82 44.05 44.09 41.30 41.30
05 77.64 T7.62 77.67 78.65 77.53 76.23 58.20 58.08 58.29 57.95 55.14 55.25
0.6 8399 8396 8398 84.16 82.61 82.20 71.11 7093 71.20 70.88 68.01 68.37
0.7 95.07 95.04 95.05 95.13 94.76 94.50 81.41 81.30 81.40 81.09 79.07 79.20
0.8 98.09 98.10 98.05 98.18 97.98 97.84 88.25 88.17 88.28 88.08 86.40 86.66

10 0.1 10.75 10.73 10.71 11.27 10.53 9.97 8.97 8.91 8.97 9.17 8.12 8.03
0.2 2745 2736 2741 28.02 26.86 25.71 19.57 19.47 19.60 19.29 1741 17.42
0.3 50.82 50.69 50.63 51.56 50.12 48.53 33.04 3293 33.04 32.39 29.68 29.79
04 7243 7235 7234 7299 71.52 70.41 48.72 4852 48.73 47.69 44.64 44.95
0.5 87.18 87.15 87.06 87.45 86.66 85.99 63.23 63.11 63.28 62.22 59.52 59.71
0.6 94.64 94.60 9448 94.77 94.24 93.76 76.01 7595 7599 7531 7240 72.90
0.7 98.29 98.29 98.16 98.35 98.21 98.06 85.25 85.16 85.24 84.58 82.69 82.99
0.8 99.53 99.52 99.27 99.52 9943 99.39 91.88 91.80 91.76 91.21 89.67 90.06




Table 7: Empirical powers (%) of the test statistics Cyni, Cegry Caeqts X2y X2, and X based on
10,000 replications for data generated from negative binomial distribution with ny; = ny = 50
for k = 2 groups and a = 5%.

%1 =0.1,92 =0.2 %1 =0.2,93=0.5

M1 é le Ceql Cdeql Xé 5(;’ )2(3) C4’ml Ceql cVdeql Xé 5(;’ 5((2)

1 0.1 6.92 6.77 6.94 7.51 7.42 6.93 6.56 6.50 6.58 7.31 6.97 6.63
0.2 13.14 13.01 13.20 14.05 13.83 13.17 11.78 11.69 11.86 12.58 12.03 11.83
0.3 2391 23.75 23.93 25.20 24.74 23.82 20.76  20.54 20.89 21.93 21.04 20.73
0.4 37.50 37.28 37.53 39.15 38.61 37.62 32.34 32.01 3248 33.74 3236 32.24
0.5 52.16 51.98 52.20 54.15 53.59 52.30 45.16  44.79 45.35 46.58 45.21 44.97
0.6 65.74 65.60 65.75 67.46 66.94 65.85 57.24 56.98 57.31 58.90 57.27  56.96
0.7 76.84 76.59 76.84 78.14 77.89 77.24 68.63 68.38 68.74 69.94 68.69 68.52
0.8 85.61 85.49 85.50 86.61 86.34 85.57 7797 7772 78.02  79.11 7776 T7.72

5 0.1 12.27 12.27 12.30 12.67 12.21 11.73 10.48 10.39 10.54 10.48 9.59 9.72
0.2 32.81 32.75 32.78 33.19 32.41 31.85 25.10 2490 25.12 2459 23.09 23.31
0.3 60.58 60.55 60.59 61.06 60.20 59.47 44.67 4450 44.72 44.16 41.90 42.52
0.4 82.36 82.31 82.33 82.65 82.11 81.65 64.49 64.32 64.51 63.95 62.07 62.60
0.5 93.71 93.68 93.70 93.92 93.64 93.47 79.98 79.90 79.99 79.58 T77.94 78.40
0.6 98.25 98.24 98.24 98.38 98.25 98.17 89.46 89.34 89.52 89.09 88.14 88.45
0.7 99.48 99.48 99.46 99.51 99.49 99.46 95.27 95.18 95.26 95.00 9441 94.65
0.8 99.92 99.92 99.91 99.91 99.91 99.88 98.12 98.11 98.12 98.06 97.71 97.86

10 0.1 15.31 15.17 15.17 15.25 14.81 14.45 10.65 10.55 10.66 10.53 9.68 9.87
0.2 44.96 44.85 44.83 45.00 44.05 43.30 26.82 26.72 26.81 26.14 24.42 24.84
0.3 73.83 73.75 73.72 74.20 73.38 72.78 49.02 48.88 49.05 47.88 45.34 46.22
0.4 91.46 91.45 91.31 91.54 91.22 90.93 68.86 68.71 68.88 67.99 65.84 66.43
0.5 98.06 98.04 97.94 98.02 97.88 97.81 83.84 83.74 83.82 83.30 81.92 82.42
0.6 99.70 99.69 99.61 99.67 99.64 99.64 92.66 92.63 92.66 92.11 91.44 91.66
0.7 99.95 99.95 99.84 99.94 99.93 99.94 97.12 97.12 97.08 96.80 96.34 96.49
0.8 100.00 100.00 99.91 100.00 100.00  100.00 99.14  99.13 99.08 99.04 98.82 98.90




Table 8: Empirical powers (%) of the test statistics Cyni, Cegry Caeqts X2y X2, and X based on
10,000 replications for data generated from negative binomial distribution with n; = ny =
100 for k = 2 groups and a = 5%.

Negative Binomial Distribution

P1 =0.1,93 = 0.2

Y1 =0.2,¢2 =05

H1 d le Ceql C’deql Xé )22’ )Zé CV’ml Ceql Cdeql Xé )22’ )26

1 0.1 9.51 9.45 9.50 9.80 9.61 9.32 8.80 8.78 8.83 9.07 8.69 8.71
0.2 23.25 23.16 23.29 23.70 23.36 23.02 20.52 20.34 20.58 20.90 20.13 20.13
0.3 44.03 43.92 44.03 44.44 44.16 43.73 38.38 38.13 38.49 38.51 37.57 37.74
0.4 65.53 65.46 65.50 66.19 65.91 65.43 58.11 57.92 58.25 58.48 57.70 57.79
0.5 83.04 82.96 83.05 83.51 83.18 82.86 74.80 74.65 74.92 74.87 74.04 74.28
0.6 92.67 92.63 92.65 92.74 92.63 92.55 87.43 87.31 87.50 87.39 86.93 87.09
0.7 97.36 97.35 97.34 97.48 97.40 97.34 94.34 94.25 94.36 94.44 94.08 94.13
0.8 99.09 99.08 99.09 99.15 99.12 99.07 97.66 97.60 97.64 97.69 97.57 97.59

5 0.1 19.24 19.19 19.20 19.25 18.89 18.80 13.66 13.57 13.67 13.33 12.68 12.91
0.2 57.56 57.48 57.51 57.62 57.14 56.73 39.67 39.47 39.72 39.14 37.84 38.44
0.3 88.17 88.14 88.16 88.21 87.99 87.79 70.73 70.61 70.84 70.02 68.79 69.37
0.4 98.09 98.08 98.06 98.08 98.00 97.99 89.75 89.72 89.77 89.43 88.94 89.15
0.5 99.81 99.81 99.71 99.81 99.80 99.80 97.38 97.35 97.37 97.20 96.97 97.06
0.6 99.99 99.99 99.96 99.99 99.99 99.99 99.38 99.38 99.37 99.36 99.32 99.33
0.7 100.00 100.00 99.97 100.00 100.00 100.00 99.93 99.93 99.93 99.91 99.91 99.91
0.8 100.00 100.00 99.98 100.00 100.00 100.00 100.00 100.00 99.99 100.00 100.00 100.00

10 0.1 25.06 24.98 24.80 24.87 24.48 24.32 16.56 16.43 16.52 15.93 15.14 15.50
0.2 72.42 72.36 72.07 72.26 71.85 71.74 46.54 46.33 46.59 45.50 44.07 44.68
0.3 95.96 95.93 95.62 95.94 95.81 95.76 77.63 77.53 77.61 76.86 75.60 76.16
0.4 99.75 99.75 99.54 99.75 99.73 99.73 94.16 94.07 94.13 93.79 93.34 93.52
0.5 100.00 100.00 99.85 100.00 100.00 100.00 98.90 98.90 98.87 98.85 98.73 98.79
0.6 100.00 100.00 99.85 100.00 100.00 100.00 99.83 99.82 99.73 99.80 99.79 99.80
0.7 100.00 100.00 99.94 100.00 100.00 100.00 100.00  100.00 99.97 100.00 100.00  100.00
0.8 100.00 100.00 99.95 100.00 100.00 100.00 100.00 100.00 99.98 100.00 100.00 100.00




