
Critical Values of the F -Distribution: α = 0.01

Denom. Numerator Degrees of Freedom

d.f. 1 2 3 4 5 6 7 8 9 10

1 4052.181 4999.500 5403.352 5624.583 5763.650 5858.986 5928.356 5981.070 6022.473 6055.847
2 98.503 99.000 99.166 99.249 99.299 99.333 99.356 99.374 99.388 99.399
3 34.116 30.817 29.457 28.710 28.237 27.911 27.672 27.489 27.345 27.229
4 21.198 18.000 16.694 15.977 15.522 15.207 14.976 14.799 14.659 14.546
5 16.258 13.274 12.060 11.392 10.967 10.672 10.456 10.289 10.158 10.051

6 13.745 10.925 9.780 9.148 8.746 8.466 8.260 8.102 7.976 7.874
7 12.246 9.547 8.451 7.847 7.460 7.191 6.993 6.840 6.719 6.620
8 11.259 8.649 7.591 7.006 6.632 6.371 6.178 6.029 5.911 5.814
9 10.561 8.022 6.992 6.422 6.057 5.802 5.613 5.467 5.351 5.257
10 10.044 7.559 6.552 5.994 5.636 5.386 5.200 5.057 4.942 4.849

11 9.646 7.206 6.217 5.668 5.316 5.069 4.886 4.744 4.632 4.539
12 9.330 6.927 5.953 5.412 5.064 4.821 4.640 4.499 4.388 4.296
13 9.074 6.701 5.739 5.205 4.862 4.620 4.441 4.302 4.191 4.100
14 8.862 6.515 5.564 5.035 4.695 4.456 4.278 4.140 4.030 3.939
15 8.683 6.359 5.417 4.893 4.556 4.318 4.142 4.004 3.895 3.805

16 8.531 6.226 5.292 4.773 4.437 4.202 4.026 3.890 3.780 3.691
17 8.400 6.112 5.185 4.669 4.336 4.102 3.927 3.791 3.682 3.593
18 8.285 6.013 5.092 4.579 4.248 4.015 3.841 3.705 3.597 3.508
19 8.185 5.926 5.010 4.500 4.171 3.939 3.765 3.631 3.523 3.434
20 8.096 5.849 4.938 4.431 4.103 3.871 3.699 3.564 3.457 3.368

21 8.017 5.780 4.874 4.369 4.042 3.812 3.640 3.506 3.398 3.310
22 7.945 5.719 4.817 4.313 3.988 3.758 3.587 3.453 3.346 3.258
23 7.881 5.664 4.765 4.264 3.939 3.710 3.539 3.406 3.299 3.211
24 7.823 5.614 4.718 4.218 3.895 3.667 3.496 3.363 3.256 3.168
25 7.770 5.568 4.675 4.177 3.855 3.627 3.457 3.324 3.217 3.129

26 7.721 5.526 4.637 4.140 3.818 3.591 3.421 3.288 3.182 3.094
27 7.677 5.488 4.601 4.106 3.785 3.558 3.388 3.256 3.149 3.062
28 7.636 5.453 4.568 4.074 3.754 3.528 3.358 3.226 3.120 3.032
29 7.598 5.420 4.538 4.045 3.725 3.499 3.330 3.198 3.092 3.005
30 7.562 5.390 4.510 4.018 3.699 3.473 3.304 3.173 3.067 2.979

31 7.530 5.362 4.484 3.993 3.675 3.449 3.281 3.149 3.043 2.955
32 7.499 5.336 4.459 3.969 3.652 3.427 3.258 3.127 3.021 2.934
33 7.471 5.312 4.437 3.948 3.630 3.406 3.238 3.106 3.000 2.913
34 7.444 5.289 4.416 3.927 3.611 3.386 3.218 3.087 2.981 2.894
35 7.419 5.268 4.396 3.908 3.592 3.368 3.200 3.069 2.963 2.876

36 7.396 5.248 4.377 3.890 3.574 3.351 3.183 3.052 2.946 2.859
37 7.373 5.229 4.360 3.873 3.558 3.334 3.167 3.036 2.930 2.843
38 7.353 5.211 4.343 3.858 3.542 3.319 3.152 3.021 2.915 2.828
39 7.333 5.194 4.327 3.843 3.528 3.305 3.137 3.006 2.901 2.814
40 7.314 5.179 4.313 3.828 3.514 3.291 3.124 2.993 2.888 2.801

41 7.296 5.163 4.299 3.815 3.501 3.278 3.111 2.980 2.875 2.788
42 7.280 5.149 4.285 3.802 3.488 3.266 3.099 2.968 2.863 2.776
43 7.264 5.136 4.273 3.790 3.476 3.254 3.087 2.957 2.851 2.764
44 7.248 5.123 4.261 3.778 3.465 3.243 3.076 2.946 2.840 2.754
45 7.234 5.110 4.249 3.767 3.454 3.232 3.066 2.935 2.830 2.743

46 7.220 5.099 4.238 3.757 3.444 3.222 3.056 2.925 2.820 2.733
47 7.207 5.087 4.228 3.747 3.434 3.213 3.046 2.916 2.811 2.724
48 7.194 5.077 4.218 3.737 3.425 3.204 3.037 2.907 2.802 2.715
49 7.182 5.066 4.208 3.728 3.416 3.195 3.028 2.898 2.793 2.706
50 7.171 5.057 4.199 3.720 3.408 3.186 3.020 2.890 2.785 2.698

60 7.077 4.977 4.126 3.649 3.339 3.119 2.953 2.823 2.718 2.632
70 7.011 4.922 4.074 3.600 3.291 3.071 2.906 2.777 2.672 2.585
80 6.963 4.881 4.036 3.563 3.255 3.036 2.871 2.742 2.637 2.551
90 6.925 4.849 4.007 3.535 3.228 3.009 2.845 2.715 2.611 2.524
100 6.895 4.824 3.984 3.513 3.206 2.988 2.823 2.694 2.590 2.503

120 6.851 4.787 3.949 3.480 3.174 2.956 2.792 2.663 2.559 2.472
140 6.819 4.760 3.925 3.456 3.151 2.933 2.769 2.641 2.536 2.450
180 6.778 4.725 3.892 3.425 3.120 2.904 2.740 2.611 2.507 2.421
200 6.763 4.713 3.881 3.414 3.110 2.893 2.730 2.601 2.497 2.411

∞ 6.635 4.605 3.782 3.319 3.017 2.802 2.639 2.511 2.407 2.321


