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99.99th 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) = 0.9999 (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 9998.5 9999.0 9999.2 9999.2 9999.3 9999.3 9999.4 9999.4 9999.4 9999.4 9999.4 9999.4 9999.4 9999.5 9999.5 9999.5 9999.5 9999.5 9999.5 9999.5 9999.5 9999.5 9999.5
3 784.01 694.7 4 659.34 640.1 9 628.1 7 61 9.91 613.88 609.29 605.67 602.75 598.33 593.84 589.30 586. 54 584.69 582. 36 580.96 580.02 579.08 578.13 576.91 576.1 0 575. 57
4 241.62 198.00 181.02 171.87 166.13 162.19 159. 31 157.11 155.38 153.98 151.86 149.7 1 14 7.52 146.19 145.30 144.1 8 143. 50 143.05 142. 59 142.13 141.54 141.1 5 140.89

5 97.027 86. 292 80.5 27 76.9 11 74.426 72.6 11 71. 226 70.133 69. 250 67.9 08 66. 544 65.1 57 64. 313 63.746 63.031 62. 598 62.309 62.0 18 61.726 61. 349 61.097 60.933 5

6 82.4 89 61.6 33 53.6 80 49.4 19 46.747 44.909 43. 566 42.541 41.732 41.077 40.081 39.068 38.036 37.407 36.9 84 36.4 50 36.127 35.910 35.693 35.474 35.192 35.002 34.879
7 62.167 45.132 38.676 35. 222 33.0 56 31.5 67 30.477 29.644 28.987 28.455 27.644 26.8 19 25.977 25.464 25.118 24.680 24.416 24. 238 24.0 59 23.8 80 23.6 48 23.4 92 23.3 91
8 50.694 36.0 00 30.4 56 27.4 93 25.6 35 24.3 57 23.421 22.706 22.141 21.683 20.985 20. 274 19.5 47 19.103 18.803 18.425 18.195 18.041 17.886 17. 730 17. 528 17. 393 17. 304
9 43.477 30. 342 25.4 04 22.766 21.1 12 19.974 19.140 18. 503 17.999 17. 590 16.9 67 16.3 31 15.680 15. 282 15.013 14.672 14.466 14. 327 14.187 14.047 13.865 13.743 13.663

10 38. 577 26.548 22.0 38 19.6 30 18 .120 17.081 16. 319 15.736 15. 275 14.901 14. 330 13.747 13.150 12.784 12. 536 12. 222 12.0 32 11 .904 11.775 11.645 11.477 11. 363 11. 290 10

11 9.97 69 9.81 85 9.7 119 9.64 22
12 9.7769 9.5570 9.2778 9.1 078 8.99 33 8.87 80 8.76 16 8.6106 8.5089 8.44 23
13 9.63 19 9.1 270 8.8164 8.60 58 8.3381 8.1 750 8.06 51 7.95 42 7.84 23 7.69 69 7. 5989 7.5348
14 9.7 853 9.3249 8.8526 8.3664 8.06 70 7.86 38 7.60 53 7.44 76 7.3412 7.2339 7.1 255 6.9845 6.88 95 6.82 72

15 9.7796 9.42 18 9.1 309 8.68 59 8. 2290 7.7 582 7.46 79 7. 2707 7.0197 6.86 63 6.76 28 6.65 83 6. 5527 6.4153 6.3225 6.2617 15

16 9.66 34 9. 2256 8.87 84 8. 5961 8.1 639 7.7 198 7.2618 6.97 91 6.7 869 6.54 19 6.3922 6.2911 6.1 889 6.0855 5.95 09 5.85 99 5.80 03
17 9.7 466 9.1 911 8.7 648 8.42 67 8.15 15 7. 7302 7.2970 6.84 98 6. 5735 6.38 54 6.14 55 5.99 87 5.89 96 5.79 93 5.69 78 5.5655 5.4760 5.4172
18 9.33 49 8.79 25 8. 3760 8.0 456 7.7767 7.3647 6.94 08 6. 5028 6.23 18 6.0 473 5.8117 5.66 74 5.5699 5.4712 5.3712 5.2408 5.1 525 5.09 45
19 9.7 057 8.98 30 8.45 19 8.0 440 7.7202 7.4567 7.05 28 6.63 69 6. 2068 5.94 05 5.75 90 5.5271 5.3849 5.2887 5.1 913 5.09 27 4.96 37 4.87 64 4.81 90

20 9.3880 8.67 89 8.15 77 7.7 573 7.43 94 7. 1805 6.7 837 6.37 48 5.95 16 5.68 94 5. 5105 5.2817 5.1 413 5.04 63 4.95 00 4.85 24 4.7248 4.63 82 4. 5813 20

22 9.86 03 8.86 68 8.18 04 7.67 57 7. 2878 6.97 97 6.72 86 6. 3435 5.94 63 5. 5345 5.2788 5.1 042 4.88 05 4.74 30 4.64 98 4. 5553 4.4594 4.3337 4.2483 4.1 921
24 9.42 46 8.45 78 7.7 896 7.2980 6.92 01 6.6197 6.3750 5.99 92 5.61 12 5.2084 4.95 80 4.78 67 4.5669 4.43 16 4.3397 4.2465 4.1 517 4.02 74 3.94 28 3.88 70
26 9.07 36 8.12 86 7.4752 6.99 45 6.62 47 6.3307 6.09 10 5.7228 5.3424 4.94 68 4.70 06 4.5319 4.3152 4.1 816 4.09 08 3.99 85 3.90 46 3.78 12 3.69 70 3.64 14
28 8.7 850 7.8581 7.2172 6.7 454 6.38 24 6.09 37 5.85 82 5.49 64 5.12 21 4.7326 4.48 97 4. 3232 4.1 090 3.97 67 3.88 67 3.79 51 3.7 018 3.5789 3.49 51 3.43 96

30 9.99 42 8. 5437 7.63 22 7.00 17 6.5375 6.1 802 5.89 60 5.66 41 5.3075 4.93 85 4.5540 4.3140 4.1 492 3.93 70 3.80 57 3.71 63 3.62 53 3.5324 3.40 99 3. 3261 3.2706 30

35 9.48 73 8.08 44 7. 2025 6.5923 6.1 427 5.7964 5.5209 5.2959 4.94 95 4. 5906 4.2156 3.98 08 3.81 93 3.6106 3.48 12 3.3928 3.3025 3.2102 3.08 80 3.00 40 2.94 82
40 9.1 278 7.7 592 6.8987 6.30 31 5.86 40 5. 5257 5.2564 5.03 63 4.69 73 4. 3455 3.97 72 3.74 61 3.5868 3.3804 3.2520 3.1 642 3.07 42 2.98 20 2.8594 2.7749 2.7 185
45 8.8598 7.5172 6.67 28 6.08 81 5.65 71 5.3248 5.06 01 4.84 37 4. 5102 4.1 637 3.80 04 3.5720 3.4142 3.2094 3.08 17 2.99 40 2.90 42 2.8118 2.68 86 2.60 33 2. 5462

50 8.65 24 7. 3301 6.49 83 5.92 22 5.49 74 5.1 698 4.90 87 4.69 52 4. 3660 4.02 37 3.66 42 3.43 78 3.2811 3.07 74 2.95 00 2.86 25 2.77 26 2.67 99 2. 5559 2.4697 2.4118 50

60 8.3526 7.05 99 6. 2465 5.68 30 5. 2672 4.94 65 4.69 07 4.48 15 4.1 585 3.82 21 3.46 81 3.2445 3.08 94 2.88 70 2.7 599 2.6723 2.58 20 2.48 86 2. 3628 2.27 46 2. 2150
70 8.1 465 6.8743 6.0738 5.5190 5.1 095 4.7935 4.5414 4.3351 4.0164 3.68 41 3.3338 3.1121 2.95 79 2.75 63 2.62 92 2. 5414 2.4506 2.3563 2.2287 2.1 385 2.07 72
80 7.99 60 6.73 90 5.94 79 5. 3996 4.99 47 4.68 22 4.43 28 4. 2286 3.9131 3.5838 3.2361 3.0157 2.86 22 2.66 09 2. 5338 2.44 57 2. 3544 2.25 93 2.12 98 2.03 78 1.97 48
90 7.88 14 6.63 60 5.85 21 5.3087 4.90 74 4.5976 4.3502 4.1 477 3.83 46 3. 5076 3.1 619 2.94 24 2.78 94 2.5884 2.46 11 2.3727 2.2809 2.1 849 2.0538 1.96 00 1.89 54

100 7.7912 6.5550 5.7768 5.2373 4.83 88 4. 5311 4.2854 4.08 41 3.7729 3.44 77 3.10 37 2.88 49 2.73 22 2. 5313 2.40 38 2. 3151 2.2228 2.1 261 1.99 34 1.89 79 1.83 18

125 9.92 36 7.63 22 6.4122 5.64 42 5.11 16 4.7 181 4.4141 4.1 713 3.97 23 3.66 45 3.3424 3.00 11 2.7 836 2.6314 2.43 05 2. 3026 2.21 32 2.1199 2.02 16 1.88 55 1.78 62 1.7 166
150 9.7998 7.5284 6.3192 5.5578 5.02 98 4.63 95 4. 3379 4.09 70 3.89 96 3. 5939 3.2739 2.93 44 2.71 76 2.5657 2.3648 2.2364 2.1 465 2.0524 1.95 28 1.81 38 1.7 113 1.63 85
17 5 9.71 26 7.4554 6.2537 5.49 71 4.97 22 4. 5843 4.2844 4.0 449 3.84 85 3.5444 3.2258 2.88 75 2.67 12 2.5195 2.3185 2.1 897 2.0994 2.0046 1.90 39 1.76 26 1.65 74 1.5818
200 9.64 78 7.40 12 6.2052 5.4521 4.92 96 4. 5433 4.2448 4.00 62 3.81 06 3.5077 3.1 902 2.8527 2.63 69 2.48 53 2.2841 2.1 551 2.06 44 1.96 90 1.86 74 1.7241 1.6165 1.5384

250 9.5582 7.3262 6.1 380 5.3898 4.87 06 4.48 67 4.19 00 3.95 28 3.75 83 3.4569 3.1 409 2.8047 2.5893 2.43 79 2. 2365 2.10 70 2.0157 1.9194 1.8165 1.67 00 1. 5585 1.4760

300 9.49 90 7. 2768 6.09 37 5. 3487 4.83 17 4.44 95 4.15 39 3.9176 3.7238 3.42 35 3.10 85 2.7730 2.5580 2.40 66 2. 2051 2.07 52 1.98 35 1.88 66 1.78 26 1.63 38 1. 5191 1.43 30
350 9.4570 7.2417 6.06 23 5. 3196 4.80 42 4.42 30 4.12 83 3.89 27 3.69 94 3. 3998 3.08 55 2.75 06 2.5358 2.3845 2.1 828 2.0526 1.96 07 1.86 32 1.75 84 1.60 77 1.49 06 1.40 14
400 9.42 57 7. 2156 6.03 89 5. 2979 4.7 836 4.40 33 4.10 92 3.87 41 3.68 12 3.3822 3.06 83 2.73 39 2. 5192 2.3679 2.1 661 2.03 58 1.94 35 1.84 57 1.74 03 1.5881 1.46 89 1. 3770
450 9.40 15 7.1 953 6.02 08 5. 2811 4.7 677 4.3881 4.09 45 3.8597 3.66 71 3.3685 3.05 51 2.7210 2.5064 2.3551 2.1 533 2.0227 1.93 03 1.83 21 1.7262 1.5728 1.4518 1.3576

500 9.3821 7.1 792 6.0064 5.2677 4.7 550 4.3759 4.08 27 3.84 82 3.65 59 3. 3576 3.0 445 2.7 107 2.4962 2.34 49 2.14 30 2.0123 1.9197 1.82 12 1.7 149 1.5605 1.43 80 1. 3418

600 9.3532 7.1 550 5.98 48 5. 2477 4.7361 4.3578 4.06 51 3.83 11 3.63 91 3.3414 3.02 87 2.69 53 2.48 09 2. 3297 2.12 76 1.99 67 1.90 38 1.80 50 1.69 80 1. 5419 1.4171 1.3174
700 9.3326 7.1 378 5.96 94 5. 2334 4.7226 4.3448 4.05 26 3.81 89 3.62 72 3. 3298 3.0175 2.68 43 2.4701 2.3188 2.1166 1.98 56 1.89 25 1.79 34 1.68 59 1. 5286 1.40 19 1.2994
800 9.3172 7.1 250 5.95 79 5. 2228 4.7 126 4.3352 4.0 433 3.80 98 3.61 82 3.3211 3.00 91 2.67 61 2.46 19 2.3107 2.1 084 1.97 72 1.88 40 1.78 47 1.67 68 1. 5186 1.3904 1.2856
900 9.3052 7.1150 5.94 90 5. 2145 4.7 047 4.32 77 4.03 60 3.80 27 3.61 13 3.3144 3.00 26 2.66 97 2.4556 2.3044 2.1 021 1.97 08 1.87 75 1.7779 1.66 98 1. 5108 1.3814 1.2746

1,000 9.2957 7.1 070 5.94 18 5.2079 4.69 85 4.3217 4.03 02 3.79 71 3.60 58 3.3091 2.99 73 2.66 47 2.4506 2.2994 2.09 70 1.96 56 1.87 22 1.77 25 1.66 41 1.5045 1.3741 1.2656

2,000 9.2529 7.07 13 5.90 99 5.17 83 4.67 05 4. 2949 4.00 42 3.77 18 3.5810 3.2850 2.97 40 2.64 19 2.42 80 2. 2768 2.0742 1.94 24 1.84 86 1.74 82 1.63 87 1.47 60 1.3406 1.2230
3,000 9.2387 7.05 95 5.89 93 5.16 85 4.66 12 4.2860 3.99 56 3.76 34 3.5728 3.2771 2.96 63 2.63 43 2.42 052. 2693 2.0667 1.93 47 1.84 07 1.74 01 1.63 02 1.46 65 1. 3292 1.2077
4,000 9.2316 7.05 36 5.89 40 5.16 36 4.65 66 4. 2815 3.99 13 3.7 592 3.5687 3.2731 2.96 24 2.63 06 2.4168 2.2656 2.06 29 1.93 09 1.83 68 1.73 60 1.62 59 1.46 17 1.3234 1.1 998
5,000 9.2273 7.05 00 5.89 08 5.16 07 4.65 38 4. 2788 3.98 87 3.75 67 3.5662 3.2707 2.96 01 2.62 83 2.4146 2.2634 2.06 06 1.92 86 1.83 45 1.7336 1.62 34 1.45 88 1.3200 1.1 950
7, 500 9.2217 7.0 453 5.88 66 5.15 68 4.65 01 4.2753 3.98 53 3.7 533 3.5629 3.2675 2.95 70 2.62 53 2.4116 2.2604 2.05 76 1.92 55 1.83 13 1.7304 1.62 00 1.45 50 1.3153 1.1 885

10 ,000 9.2188 7.0 429 5.88 45 5.1 548 4.64 83 4. 2735 3.98 36 3.75 17 3.5613 3.2660 2.95 55 2.62 38 2.4101 2.2589 2.05 61 1.92 40 1.82 98 1.72 88 1.61 83 1.4530 1.3129 1.1 851

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

40 528 473 50000 00054 037 964 56 250000 57640 495 58 5937 50 59 287 367 59 814 453 60228 436 60 562133 61066 818 61576401 62090 802 62 401717 62609 930 62 871237 63028 572 63133 689 63 238 988 63 344 467 63 480 346 63 571096 63630154

[calcula ted with qf in R ve rsi on 3.3.2 usi ng17 -digit arithmeti c;
the accur acy of all digits in the table ent rie sha snot been ver ifie d]

124.491

27.44 80 18 .10 91 14 .63 50 12.7 832 11 .62 11 10 .8194 10 .23 10

26. 3569 17.2982 13.93 15 12.1 372 11 .01 11 10 .23 40
25.43 96 16.6193 13.3439 11 .59 84 10 .50 28
24.65 82 16.0 430 12.84 61 11 . 1426 10 .07 32
23.98 51 15. 5482 12.4194 10 .75 24

23.3995 15.1189 12.0 498 10 .4147

22.43 09 14 .41 14 11 .44 21
21.66 33 13.8532 10 .96 37
21.0 404 13.40 19 10 .57 78
20.5252 13.02 98 10 .26 01

20.09 21 12.7 177

19.2615 12.1 217
18 .66 84 11 .69 79
18 .22 40 11 .38 13

17.87 86 11 . 1360

17.3769 10 .78 07
17.03 02 10 .58 59
16.7764 10 .35 70
16.5825 10 .22 06

16.42 95 10 .1132

16.1 591
15.98 22
15.85 75
15.76 48

15.63 64

15. 5515
15.49 13
15.44 64
15.41 15

15. 3837

15. 3422
15. 3126
15. 2904
15. 2733

15. 2595

15.19 79
15.17 75
15.16 73
15.16 12
15.15 30

15.14 89

35.06 05 23.8518 19.65 85 17.42 11 16.0178 15.05 11 14 .34 25 13.7999 13.3706 13.02 21 12.49 01 11 .94 58 11 .38 77 11 .04 52 10 .8134 10 .5194 10 .34 06 10 .22 03 10 .09 91
32.42 69 21.84 95 17.89 95 15.79 26 14 .47 10 13.5602 12.89 24 12.3807 11 .97 57 11 .64 67 11 . 1443 10 .62 98 10 .10 15
30.3878 20.3101 16.5523 14 .54 85 13.2913 12.42 47 11 .78 89 11 .30 17 10 .9158 10 .60 22 10 .12 31
28.7 662 19.09 32 15.49 08 13.5703 12.3653 11 .53 43 10 .92 45 10 .45 69 10 .08 65

100

250

500

1,000

10 ,000

ν2 /ν1

Fν1,ν2

.99 99
Fν1,ν2

.99 99


