100 APPENDIX J: Tables of Distributions and Critical Values

J.4 Cumulative Chi-Square Distribution

Table J.4 summarizes partial CDFs for y? distributions with degrees of freedom from 1 to 60, where

F(x?) = P(X* < x%).
Each row represents a different x? distribution and each column a different CDF from 0.005 to 0.995.
The body of the table presents x2 values associated with these various probabilities. For example, if
n = 20, then df = 19 and X3 (55 = 8.91 is found as the intersection of row “19” and column “0.025.” For a
x? distribution with 19 degrees of freedom P(x? < 8.91) = 0.025. X2 oo = 27.2 found as the intersection
of row “19” and column “0.90” implies P(x? < 27.2) = 0.90. For more examples see Chapters 4 and 6.

df 0.005 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99 0.995
1 0.0000393 0.000157 0.000982 0.00393 0.0158 2.71 3.84 5.02 6.63 7.88
2 0.0100 0.0201 0.0506 0.103 0.211 4.61 599 738 9.21 10.6
3 0.0717 0.115 0.216 0.352 0.584 6.25 7.81 935 11.3 128
4 0.207 0.297 0.484 0.711 1.06 7.78 949 11.1 133 149
5 0.412 0.554 0.831 1.15 1.61 9.24 11.1 128 151 16.7
6 0.676 0.872 1.24 1.64 2.20 106 126 144 168 185
7 0.989 1.24 1.69 2.17 2.83 12.0 141 16.0 185 20.3
8 1.34 1.65 2.18 2.73 3.49 134 155 17,5 20.1 220
9 173 2.09 2.70 3.33 4.17 14.7 169 19.0 21.7 23.6

10 2.16 2.56 3.25 3.94 4.87 16.0 183 20.5 232 252

11 2.60 3.05 3.82 4.57 5.58 173 19.7 21.9 247 268

12 3.07 3.57 4.40 5.23 6.30 185 21.0 233 262 283

13  3.57 4.11 5.01 5.89 7.04 19.8 224 247 277 298

14 4.07 4.66 5.63 6.57 7.79 21.1 237 261 29.1 313

15 4.60 5.23 6.26 7.26 8.55 223 25.0 275 306 328

16 5.14 5.81 6.91 7.96 9.31 23.5 26.3 28.8 320 343

17 5.70 6.41 7.56 8.67 10.1 248 276 302 334 357

18 6.26 7.01 8.23 9.39 10.9 26.0 289 315 348 372

19 6.84 7.63 8.91 10.1 11.7 272 30.1 329 36.2 386

20 743 8.26 9.59 10.9 12.4 284 314 342 376 40.0

21 8.03 8.90 10.3 11.6 13.2 296 327 355 389 414

22 8.64 9.54 11.0 12.3 14.0 30.8 339 36.8 40.3 428

23 9.26 10.2 11.7 13.1 14.8 32.0 352 381 416 442

24 9.89 10.9 12.4 13.8 15.7 33.2 364 394 43.0 456

25 10.5 11.5 13.1 14.6 16.5 344 377 40.6 443 469

26 11.2 12.2 13.8 15.4 17.3 356 389 419 456 483

27 11.8 12.9 14.6 16.2 18.1 36.7 40.1 43.2 47.0 49.6

28 125 13.6 15.3 16.9 18.9 379 413 445 483 51.0

29 13.1 14.3 16.0 17.7 19.8 39.1 42.6 45.7 49.6 523

30 13.8 15.0 16.8 18.5 20.6 40.3 43.8 47.0 509 53.7




SECTION J.4: Cumulative Chi-Square Distribution

df 0.005 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99 0.995
31 145 157 175 193 214 414 450 482 522 55.0
32 151 164 183 20.1 223 426 462 495 535 56.3
33 158 171 19.0 209 23.1 43.7 474 50.7 548 57.6
34 16,5 178 19.8 21.7 24.0 449 486 52.0 56.1 59.0
35 172 185 20.6 225 24.8 46.1 49.8 532 573 60.3
36 179 192 21.3 233 256 472 51.0 544 586 616
37 186 200 221 241 265 484 522 557 599 629
38 193 207 229 249 273 495 534 569 612 64.2
39 20.0 214 237 257 282 507 546 581 624 655
40 20.7 222 244 265 29.1 518 558 59.3 63.7 66.8
41 214 229 252 273 299 529 569 60.6 649 68.1
42 221 237 260 281 308 54.1 58.1 61.8 66.2 69.3
43 229 244 268 290 316 552 593 63.0 675 706
44 236 251 276 29.8 325 564 605 642 68.7 719
45 243 259 284 306 334 575 61.7 654 70.0 73.2
46 25.0 26.7 29.2 314 342 586 628 666 712 744
47 258 274 30.0 323 351 598 640 67.8 724 757
48 26.5 282 308 331 359 609 652 69.0 737 770
49 272 289 316 339 36.8 620 66.3 702 749 782
50 28.0 29.7 324 348 377 632 675 714 762 79.5
51 287 305 332 356 386 643 687 726 774 80.7
52 295 312 340 364 394 654 698 738 786 82.0
53 302 320 348 373 403 665 T71.0 750 798 833
54 310 328 356 381 412 677 722 762 81.1 84.5
55 31.7 336 364 390 421 688 733 774 823 857
56 325 343 372 398 429 699 745 786 835 87.0
57 332 351 38.0 406 438 71.0 756 798 84.7 88.2
58 340 359 388 415 447 722 768 809 8.0 89.5
59 348 36.7 39.7 423 456 733 779 821 872 90.7
60 355 375 40.5 432 465 744 79.1 833 884 920
61 36.3 383 41.3 44.0 473 755 80.2 845 89.6 932
62 37.1 39.1 421 449 482 76.6 814 857 90.8 944
63 37.8 399 43.0 457 491 T7r7 825 86.8 92.0 95.6
64 38.6 406 43.8 46.6 50.0 789 8.7 88.0 932 969
65 394 414 446 474 509 800 84.8 892 944 98.1
66 40.2 422 454 483 51.8 811 8.0 903 956 99.3
67 409 430 46.3 49.2 527 822 87.1 915 96.8 100.6
68 41.7 438 47.1 50.0 53.5 833 883 92.7 98.0 1018
69 425 446 479 509 544 844 894 939 99.2 103.0
70 433 454 488 51.7 553 855 905 950 100.4 104.2
71 441 46.2 496 526 56.2 86.6 91.7 96.2 101.6 105.4
72 448 471 504 535 571 87.7 928 974 1028 106.6
73 456 479 51.3 54.3 58.0 888 939 985 104.0 107.9
74 464 487 521 552 589 90.0 951 99.7 105.2 109.1
75 472 49.5 529 56.1 59.8 91.1 96.2 100.8 106.4 110.3
76 48.0 50.3 53.8 569 60.7 922 974 1020 107.6 111.5
77 488 51.1 54.6 57.8 61.6 93.3 985 103.2 1088 112.7
78 496 519 555 587 625 944 99.6 104.3 110.0 113.9
79 504 527 56.3 595 634 955 100.7 1055 111.1 115.1
80 51.2 535 572 604 643 96.6 101.9 106.6 112.3 116.3

101



