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Figure 13.13k. 99.95th PERCENTILES FOR THE F DISTRIBUTION [Fν1,ν2
]

Df Each table ent ry is the value (y) of the random variable Y∼Fν1,ν2
su ch that Pr(Y ≤ y) = 0.9995 (ν1 is the nume r ato r, ν2 the denominato r, deg rees of fre e dom)

1 2  3 4 5 6 7  8 9 10 12 15 20 25 30 40 50 60 75 100 175 350 1,000

1 1
2 1998.5 1999.0 1999.2 1999.2 1999.3 1999.3 1999.4 1999.4 1999.4 1999.4 1999.4 1999.4 1999.4 1999.5 1999.5 1999.5 1999.5 1999.5 1999.5 1999.5 1999.5 1999.5 1999.5
3 266. 55 236.61 224.7 0 218 .25 214 .20 211 .41 209.38 207.83 206.61 205.63 204.13 202.62 201.08 200.1 5 199. 53 198.7 4 198. 27 197.95 197.63 197.31 196.90 196.62 196.44
4 87.443 80.092 76.124 73.631 71.916 70.663 69.708 68.955 68. 346 67.4 21 66.4 83 65.5 30 64.951 64. 561 64.071 63.775 63. 577 63.3 78 63.179 62.9 21 62.749 62.6 37

5 63.611 49.782 44.422 41. 534 39.7 19 38.470 37. 557 36.859 36.309 35.864 35.187 34.499 33.799 33. 372 33.0 86 32.724 32. 506 32.359 32. 212 32.0 65 31.8 74 31.746 31.663 5

6 46.0 82 34.7 98 30.453 28.115 26.6 45 25.633 24.892 24. 325 23.8 78 23. 516 22.9 64 22.4 03 21.8 31 21.482 21. 247 20.950 20.771 20.650 20. 529 20.4 08 20.2 51 20.145 20.077
7 36.9 88 27.2 06 23.457 21.441 20.173 19. 298 18.658 18.168 17. 781 17.467 16.9 89 16.5 01 16.0 03 15.699 15.494 15. 235 15.078 14.972 14.866 14.760 14.622 14. 530 14.469
8 31. 555 22.750 19. 387 17. 578 16.4 40 15.655 15.080 14.639 14. 291 14.008 13. 577 13.136 12.6 86 12.4 10 12. 224 11.989 11.846 11.750 11.654 11. 557 11.431 11. 346 11. 291
9 9.94 19 9.80 86 9.71 91 9.62 90 9. 5382 9.42 06 9. 3416 9.2900

10 9.94 36 9. 5594 9.1 651 8.92 31 8.7 592 8.5515 8.42 51 8.3401 8.2545 8.1 682 8.05 63 7.98 10 7.93 18 10

11 9.76 39 9.4762 9.2423 8.88 47 8.5182 8.1 415 7.9100 7.7 530 7.5538 7.43 25 7. 3508 7.2684 7.1 854 7.07 76 7.00 51 6.95 76
12 9.7377 9.2839 8.93 55 8.65 93 8.43 46 8.09 08 7. 7381 7.3750 7.1 515 6.99 99 6.80 71 6.68 96 6.6104 6.5306 6.4500 6.3453 6.2747 6.2285
13 9.66 35 9.06 78 8.62 96 8. 2930 8.02 59 7.80 86 7.47 58 7.1 341 6.7 818 6.5646 6.4171 6.2294 6.1149 6.03 76 5.95 97 5.88 10 5.7785 5.7 095 5.66 42
14 9.94 69 9.11 18 8.5337 8.1 083 7.7 813 7.5217 7.3104 6.98 67 6.65 38 6. 3103 6.09 82 5.95 41 5.7704 5.65 82 5. 5825 5.5060 5.42 87 5. 3280 5.2601 5.2156

15 9.4757 8.66 22 8.09 88 7.68 40 7. 3650 7.1117 6.90 54 6. 5892 6.2637 5.92 73 5.71 94 5.5780 5.3976 5.2872 5.2127 5.1 374 5.06 12 4.96 19 4.89 48 4.85 08 15

16 9.08 44 8. 2892 7.7383 7.3324 7.02 03 6.77 22 6. 5701 6.2602 5.94 09 5.61 05 5.40 61 5.2669 5.08 91 4.98 03 4.90 67 4.83 23 4.75 70 4.65 88 4. 5924 4.5488
17 9.98 94 8.75 47 7.97 51 7.43 48 7.03 67 6.73 03 6.48 68 6. 2883 5.98 37 5.66 97 5. 3444 5.1 429 5.00 56 4.83 00 4.72 24 4.64 96 4. 5759 4.5013 4.40 39 4. 3380 4.2946
18 9.68 61 8.4732 7.7 072 7.1 761 6.7 847 6.48 33 6. 2437 6.0483 5.7 483 5.43 88 5.11 79 4.9189 4.7 831 4.60 94 4. 5028 4.43 06 4. 3575 4.2835 4.1 867 4.1 211 4.07 80
19 9.42 41 8.2302 7.4761 6.95 31 6.5675 6.2705 6.03 43 5.84 16 5.5457 5.2401 4.92 29 4.72 60 4. 5916 4.4194 4.3136 4.2420 4.1 694 4.09 57 3.99 94 3.93 41 3.89 11

20 9.1 955 8.0185 7.2748 6.7 590 6.37 85 6.08 53 5.8521 5.66 18 5.3694 5.06 73 4.75 34 4.5583 4.42 50 4. 2541 4.1 490 4.07 78 4.00 56 3.93 23 3.83 63 3.77 12 3.7283 20

22 8.8163 7.66 76 6.94 16 6.43 77 6.06 58 5.7791 5.5509 5.3646 5.07 81 4.7 817 4.4732 4.2811 4.1 496 3.98 08 3.87 68 3.80 63 3.73 46 3.66 18 3.5662 3.5012 3.4584
24 8.5147 7.3889 6.67 71 6.1 829 5.8180 5.5366 5.3124 5.1 293 4.84 75 4.5556 4.2514 4.06 17 3.93 16 3.7 643 3.66 11 3.5909 3.5196 3.44 70 3.3516 3.2866 3.2437
26 8.2693 7.1 624 6.4623 5.97 61 5.6169 5.3398 5.1189 4.93 85 4.66 06 4. 3724 4.07 16 3.88 37 3.75 47 3.5886 3.48 59 3.41 60 3.3448 3.2723 3.1 769 3.1118 3.06 87
28 8.06 58 6.97 47 6.2845 5.80 50 5.45 06 5.1 771 4.95 90 4.78 08 4.5061 4.2210 3.92 30 3.73 66 3.60 84 3.44 32 3. 3408 3.2711 3.2001 3.1 276 3.03 20 2.96 66 2.92 33

30 9.89 77 7.89 44 6.8168 6.1 350 5.66 11 5.3108 5.0 403 4.82 46 4.64 82 4. 3763 4.09 38 3.79 82 3.61 30 3.48 55 3. 3209 3.2188 3.1 492 3.07 81 3.00 56 2.90 97 2.84 40 2.80 04 30

35 9.5189 7.5648 6.5135 5.84 80 5. 3852 5.0 429 4.7783 4.5672 4.3944 4.1 277 3.8502 3.5590 3.3760 3.2498 3.08 62 2.98 44 2.9147 2.84 35 2.77 06 2.67 38 2.60 71 2.5628
40 9.2470 7.3287 6.2966 5.64 30 5.18 82 4.8516 4.5914 4.3836 4.2134 3.95 05 3.67 65 3. 3884 3.2069 3.08 14 2.9183 2.8165 2.7 467 2.6752 2.6016 2.5037 2.43 60 2. 3908
45 9.0 424 7.1 514 6.1 338 5.48 93 5.04 06 4.7 084 4.4515 4.2461 4.07 79 3.81 79 3.5465 3.2607 3.08 02 2.95 51 2.7922 2.69 03 2.62 03 2. 5483 2.4742 2.3751 2.3062 2.2601

50 8.88 29 7.01 33 6.00 72 5. 3698 4.92 59 4. 5972 4.3428 4.1 394 3.97 27 3.71 49 3.44 56 3.16 14 2.98 17 2.8569 2.69 41 2.5920 2.5216 2.44 92 2. 3745 2.2742 2.2042 2.1 571 50

60 8.65 05 6.8124 5.82 32 5.19 62 4.7 594 4.43 57 4.18 51 3.98 46 3.82 01 3.5655 3.2992 3.0174 2.83 86 2.71 42 2.5512 2.44 85 2.3776 2.3043 2.2283 2.1 257 2.0535 2.0046
70 8.48 94 6.67 34 5.69 59 5.07 62 4.64 44 4. 3242 4.07 62 3.87 77 3.71 48 3.46 24 3.19 81 2.9179 2.7397 2.6154 2.4521 2.3489 2.2774 2.2033 2.1 261 2.02 13 1.94 71 1.89 65
80 8.3711 6.5714 5.60 26 4.98 84 4. 5602 4.2426 3.99 65 3.79 95 3.63 78 3.3870 3.1 241 2.84 51 2.66 72 2. 5430 2.37 94 2. 2757 2.20 36 2.12 87 2.05 05 1.94 38 1.86 76 1.8153
90 8.2806 6.49 34 5. 5314 4.92 13 4.49 59 4.18 03 3.93 57 3.73 98 3. 5790 3.3295 3.06 77 2.78 95 2.6119 2.48 76 2.3237 2.2195 2.1 469 2.0714 1.99 23 1.88 37 1.80 57 1.75 19

100 8.2091 6.43 19 5.4751 4.86 83 4.44 52 4.13 12 3.88 77 3.69 28 3. 5326 3.2841 3.02 32 2.74 56 2.5682 2.44 39 2. 2797 2.17 50 2.1 021 2.02 59 1.94 59 1.83 57 1.75 61 1.7 008

125 8.08 24 6. 3230 5.3757 4.7748 4.3556 4.0 444 3.80 30 3.60 97 3.45 07 3.2040 2.94 46 2.66 81 2.49 09 2. 3665 2.20 16 2.09 60 2.02 22 1.94 48 1.86 30 1.74 93 1.66 61 1.60 75
150 7.99 94 6. 2516 5.3106 4.7 136 4.2970 3.98 76 3.7 477 3.5553 3.3972 3.1 516 2.89 32 2.6174 2.44 03 2. 3158 2.1 503 2.0441 1.96 95 1.89 12 1.80 80 1.69 15 1.60 52 1. 5437
17 5 7.94 08 6. 2013 5.26 47 4.67 04 4.2556 3.94 76 3.7 086 3.5170 3.3595 3.1147 2.8570 2.5816 2.40 46 2. 2800 2.11 40 2.00 73 1.93 22 1.85 30 1.7 688 1.65 00 1. 5611 1.49 70
200 7.89 72 6.16 39 5.2306 4.63 83 4. 2250 3.9179 3.67 97 3.48 86 3. 3315 3.08 73 2.83 01 2.5550 2.3781 2.2533 2.08 70 1.97 98 1.90 43 1.82 45 1.7394 1.6186 1.5275 1.46 11

250 7.83 68 6.11 20 5.1 833 4.5939 4.1 824 3.87 68 3.63 95 3.44 92 3. 2927 3.0 493 2.79 28 2. 5182 2.3413 2.2164 2.0 495 1.94 17 1.86 54 1.78 47 1.69 82 1. 5744 1.4797 1.40 93

300 7.7968 6.07 78 5.1 521 4.5645 4.1 543 3.84 96 3.61 30 3.42 32 3. 2671 3.02 42 2.76 82 2.49 39 2. 3170 2.1 919 2.02 47 1.9163 1.83 96 1.75 82 1.67 06 1. 5446 1.44 70 1.3733
350 7.7 684 6.0534 5.1 299 4.5437 4.1 344 3.83 03 3. 5942 3.40 48 3. 2489 3.00 64 2.75 07 2.4766 2.2997 2.1 746 2.0070 1.89 83 1.82 13 1.7393 1.65 09 1. 5232 1.42 32 1. 3468
400 7.7 472 6.0353 5.1134 4.5282 4.1195 3.8159 3.5801 3.3910 3.2353 2.99 31 2.7377 2.46 37 2. 2868 2.16 16 1.99 38 1.88 48 1.80 75 1.7252 1.63 62 1. 5069 1.40 51 1.3262
450 7.7307 6.02 12 5.1 006 4.5161 4.1 080 3.80 48 3. 5693 3.3803 3.2248 2.98 29 2.72 76 2.4537 2.2768 2.1 515 1.98 35 1.87 44 1.79 68 1.71 41 1.62 46 1.49 43 1. 3908 1.3099

500 7.7 176 6.00 99 5.09 03 4. 5065 4.09 88 3.79 59 3. 5606 3.3718 3.2164 2.97 47 2.7 195 2.4458 2.2688 2.1 435 1.97 54 1.86 60 1.78 83 1.7 053 1.6154 1.48 41 1.3793 1.2965

600 7.69 80 5.99 31 5.07 50 4.49 21 4.08 51 3.7 826 3.5476 3.3591 3.2039 2.96 24 2.70 75 2.43 38 2. 2569 2.13 15 1.96 31 1.8535 1.7754 1.69 21 1.60 15 1.46 87 1. 3617 1.2758
700 7.68 40 5.98 12 5.06 41 4.48 19 4.07 53 3.7731 3.5384 3.3500 3.1 950 2.9537 2.6989 2.4254 2.24 84 2.12 30 1.95 44 1.84 46 1.76 63 1.68 26 1. 5916 1.4576 1.3489 1.2605
800 7.67 36 5.97 22 5.05 60 4.47 42 4.06 80 3.76 60 3.5315 3.3432 3.1 883 2.9471 2.69 25 2.4190 2.2421 2.1166 1.94 79 1.83 79 1.75 95 1.67 56 1. 5842 1.44 92 1. 3392 1.2487
900 7.66 55 5.96 53 5.0 496 4.46 83 4.06 23 3.76 05 3.5261 3.3380 3.1 831 2.94 21 2.68 75 2.4141 2.2371 2.1116 1.94 28 1.83 27 1.75 41 1.67 00 1. 5784 1.44 27 1. 3316 1.2393

1,000 7.65 90 5.95 97 5.04 46 4.46 35 4.05 77 3.75 61 3.5218 3.3338 3.1 790 2.9380 2.6835 2.4101 2.2332 2.1 076 1.93 87 1.82 85 1.7 499 1.66 56 1. 5737 1.43 75 1.3255 1.2316

2,000 7.62 99 5.93 48 5.02 19 4.44 22 4.03 74 3.7364 3.5026 3.3149 3.1 604 2.9198 2.66 57 2. 3925 2.21 55 2.08 98 1.92 05 1.80 98 1.73 07 1.64 58 1.5527 1.4137 1.2972 1.1 951
3,000 7.62 02 5.92 65 5.01 44 4.43 52 4.03 06 3.72 99 3.49 62 3. 3087 3.1 543 2.9138 2.65 97 2. 3866 2.20 96 2.08 39 1.91 45 1.80 36 1.72 43 1.63 91 1.5457 1.40 57 1. 2875 1.1 820
4,000 7.6154 5.92 24 5.01 06 4.43 16 4.02 72 3.72 66 3.49 30 3. 3056 3.1 512 2.9108 2.65 68 2. 3837 2.20 67 2.08 09 1.91 14 1.80 05 1.72 11 1.63 58 1.5422 1.40 17 1.2826 1.1 752
5,000 7.6125 5.9199 5.00 83 4.42 95 4.02 52 3.72 46 3.49 11 3.3037 3.1 493 2.9090 2.6550 2.38 19 2.2049 2.07 91 1.90 96 1.79 87 1.71 92 1.63 38 1. 5401 1.3993 1.2796 1.1 711
7, 500 7.60 86 5.91 66 5.00 53 4.42 67 4.02 25 3.72 20 3.48 86 3. 3012 3.1 469 2.9066 2.6526 2.37 96 2. 2026 2.0768 1.90 72 1.79 62 1.71 67 1.63 12 1.5373 1.3961 1.2756 1.1 654

10 ,000 7.60 67 5.91 49 5.00 38 4.42 53 4.02 12 3.7207 3.48 73 3. 2999 3.1 457 2.9054 2.6515 2.3784 2.2014 2.07 56 1.90 60 1.79 49 1.71 54 1.62 99 1. 5359 1.3944 1.2736 1.1 626

1 2  3 4 5 6 7  8 9 10 12 15 20 25 30 40 50 60 75 100 175 350 1,000

1621138 2000 000 2161518 2250 000 2305 619 2343 750 2371494 2392 578 2409137 2422 485 2442 672 2463 056 2483 632 2496 068 2504 397 251 4849 2521143 2525 347 2529 559 2533 778 2539214 2542 844 2545 206

[Calcula ted with qf in R Ve rsi on 3.2.2 usi ng17 -digit arithmeti c;
the accur acy of all digits in the table ent rie sha snot been ver ifie d]

106. 219

23.65 20 16.40 53 13.65 45 12.1 759 11 .24 42 10 .60 02 10 .12 70
22. 2450 15. 2972 12.66 32 11 .24 74 10 .35 49
21.1 367 14 .42 98 11 .88 97 10 .52 44
20.2424 13.7336 11 .27 07

19.5065 13.1 632 10 .76 49

18 .89 07 12.68 80 10 .34 43
18 .36 83 12.2862
17.9197 11 .94 23
17.5304 11 .64 46

17.1 895 11 .38 47

16.62 11 10 .95 26
16.1 663 10 .60 83
15.79 44 10 .32 75
15.48 47 10 .09 44

15. 2228

14 .71&67
14 .35 20
14 .07 68

13.86 18

13.5476
13.3292
13.1 685
13.0 454

12.94 80

12.7753
12.66 20
12.5819
12.5222

12.43 94

12.3846
12.3457
12.3166
12.2940

12.2760

12.2491
12.2299
12.2156
12.2044

12.1 955

12.1 555
12.1 422
12.1 356
12.1 316
12.1 263

12.1 236

27.99 10 19.86 55 16.7700 15.10 60 14 .05 83 13.3351 12.80 44 12.3978 12.07 59 11 .8146 11 .4159 11 .00 81 10 .59 03 10 .33 42 10 .16 11

25.42 91 17.86 53 14 .96 55 13.40 68 12.42 51 11 .74 69 11 .24 89 10 .86 71 10 .56 46 10 .3189

100

250

500

1,000

10 ,000

ν2 /ν1

Fν1,ν2

.9995
Fν1,ν2

.9995


