Tables of CRITICAL VALUES for
the F distribution

The F distribution has two degrees of freedom
(df); df; is for the statistic in the numerator of
the F-ratio and df, for the statistic in the
denominator of the F-ratio. There is a different F-
distribution for every combination of degrees of
freedom.

Tables for the F-distribution are organized
somewhat differently from the tables for other
distributions. To use these tables you will need to

select the level of the test (a) and compute df,
and df,.

This document contains tables in two different
formats. The first format presents critical values
in @ separate table for a particular value of a. The
second format presents critical values for a range
of significance levels within a single table. You
should be proficient with both formats of
table.



Critical Values of the F-Distribution («z = 0.050)

o
Fo
Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9
1 161.4476 199.5000 215.7073 224.5832 230.1619 233.9860 236.7684 238.8827 240.5433
2 18.5128 19.0000 19.1643 19.2468 19.2964 19.3295 19.3532 19.3710 19.3848
3 10.1280 9.5521 9.2766 9.1172 9.0135 8.9406 8.8867 8.8452 8.8123
4 7.7086 6.9443 6.5914 6.3882 6.2561 6.1631 6.0942 6.0410 5.9988
5 6.6079 5.7861 5.4095 5.1922 5.0503 4.9503 4.8759 4.8183 4.7725
6 5.9874 5.1433 4.7571 4.5337 4.3874 4.2839 4.2067 4.1468 4.0990
7 5.5914 4.7374 4.3468 4.1203 3.9715 3.8660 3.7870 3.7257 3.6767
8 5.3177 4.4590 4.0662 3.8379 3.6875 3.5806 3.5005 3.4381 3.3881
9 5.1174 4.2565 3.8625 3.6331 3.4817 3.3738 3.2927 3.2296 3.1789
10 4.9646 4.1028 3.7083 3.4780 3.3258 3.2172 3.1355 3.0717 3.0204
1 4.8443 3.9823 3.5874 3.3567 3.2039 3.0946 3.0123 2.9480 2.8962
g 12 4.7472 3.8853 3.4903 3.2592 3.1059 2.9961 2.9134 2.8486 2.7964
E 13 4.6672 3.8056 3.4105 3.1791 3.0254 2.9153 2.8321 2.7669 2.7144
Lq_: 14 4.6001 3.7389 3.3439 3.1122 2.9582 2.8477 2.7642 2.6987 2.6458
=) 15 4.5431 3.6823 3.2874 3.0556 2.9013 2.7905 2.7066 2.6408 2.5876
g 16 4.4940 3.6337 3.2389 3.0069 2.8524 2.7413 2.6572 2.5911 2.5377
[t 17 4.4513 3.5915 3.1968 2.9647 2.8100 2.6987 2.6143 2.5480 2.4943
%O 18 4.4139 3.5546 3.1599 2.9277 2.7729 2.6613 2.5767 2.5102 2.4563
e 19 4.3807 3.5219 3.1274 2.8951 2.7401 2.6283 2.5435 2.4768 2.4227
-og 20 4.3512 3.4928 3.0984 2.8661 2.7109 2.5990 2.5140 2.4471 2.3928
= 21 4.3248 3.4668 3.0725 2.8401 2.6848 2.5727 2.4876 2.4205 2.3660
g 22 4.3009 3.4434 3.0491 2.8167 2.6613 2.5491 2.4638 2.3965 2.3419
a:.:» 23 4.2793 3.4221 3.0280 2.7955 2.6400 2.5277 2.4422 2.3748 2.3201
= 24 4.2597 3.4028 3.0088 2.7763 2.6207 2.5082 2.4226 2.3551 2.3002
25 4.2417 3.3852 2.9912 2.7587 2.6030 2.4904 2.4047 2.3371 2.2821
26 4.2252 3.3690 2.9752 2.7426 2.5868 2.4741 2.3883 2.3205 2.2655
27 4.2100 3.3541 2.9604 2.7278 2.5719 2.4591 2.3732 2.3053 2.2501
28 4.1960 3.3404 2.9467 2.7141 2.5581 2.4453 2.3593 2.2913 2.2360
29 4.1830 3.3277 2.9340 2.7014 2.5454 2.4324 2.3463 2.2783 2.2229
30 4.1709 3.3158 2.9223 2.6896 2.5336 2.4205 2.3343 2.2662 2.2107
40 4.0847 3.2317 2.8387 2.6060 2.4495 2.3359 2.2490 2.1802 2.1240
60 4.0012 3.1504 2.7581 2.5252 2.3683 2.2541 2.1665 2.0970 2.0401
120 3.9201 3.0718 2.6802 2.4472 2.2899 2.1750 2.0868 2.0164 1.9588
) 3.8415 2.9957 2.6049 2.3719 2.2141 2.0986 2.0096 1.9384 1.8799




Critical Values of the F-Distribution (cc = 0.010)

o
FOC
Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9
1 4052.1807 4999.5000 5403.3520 5624.5833 5763.6496 5858.9861 5928.3557 5981.0703 6022.4732

2 98.5025 99.0000 99.1662 99.2494 99.2993 99.3326 99.3564 99.3742 99.3881
3 34.1162 30.8165 29.4567 28.7099 28.2371 27.9107 27.6717 27.4892 27.3452

4 21.1977 18.0000 16.6944 15.9770 15.5219 15.2069 14.9758 14.7989 14.6591
5 16.2582 13.2739 12.0600 11.3919 10.9670 10.6723 10.4555 10.2893 10.1578

6 13.7450 10.9248 9.7795 9.1483 8.7459 8.4661 8.2600 8.1017 7.9761

7 12.2464 9.5466 8.4513 7.8466 7.4604 7.1914 6.9928 6.8400 6.7188

8 11.2586 8.6491 7.5910 7.0061 6.6318 6.3707 6.1776 6.0289 5.9106

9 10.5614 8.0215 6.9919 6.4221 6.0569 5.8018 5.6129 5.4671 5.3511

10 10.0443 7.5594 6.5523 5.9943 5.6363 5.3858 5.2001 5.0567 4.9424

" 9.6460 7.2057 6.2167 5.6683 5.3160 5.0692 4.8861 4.7445 4.6315

g 12 9.3302 6.9266 5.9525 5.4120 5.0643 4.8206 4.6395 4.4994 4.3875
E 13 9.0738 6.7010 5.7394 5.2053 4.8616 4.6204 4.4410 4.3021 41911
Lq_: 14 8.8616 6.5149 5.5639 5.0354 4.6950 4.4558 4.2779 4.1399 4.0297
=) 15 8.6831 6.3589 5.4170 4.8932 4.5556 4.3183 41415 4.0045 3.8948
3 16 8.5310 6.2262 5.2922 4.7726 44374 4.2016 4.0259 3.8896 3.7804
= 17 8.3997 6.1121 5.1850 4.6690 4.3359 4.1015 3.9267 3.7910 3.6822
cbuo 18 8.2854 6.0129 5.0919 4.5790 4.2479 4.0146 3.8406 3.7054 3.5971
e 19 8.1849 5.9259 5.0103 4.5003 4.1708 3.9386 3.7653 3.6305 3.5225
% 20 8.0960 5.8489 4.9382 4.4307 4.1027 3.8714 3.6987 3.5644 3.4567
= 21 8.0166 5.7804 4.8740 4.3688 4.0421 3.8117 3.6396 3.5056 3.3981
g 22 7.9454 5.7190 4.8166 4.3134 3.9880 3.7583 3.5867 3.4530 3.3458
% 23 7.8811 5.6637 4.7649 4.2636 3.9392 3.7102 3.5390 3.4057 3.2986
= 24 7.8229 5.6136 4.7181 4.2184 3.8951 3.6667 3.4959 3.3629 3.2560
25 7.7698 5.5680 4.6755 41774 3.8550 3.6272 3.4568 3.3239 3.2172

26 7.7213 5.5263 4.6366 4.1400 3.8183 3.5911 3.4210 3.2884 3.1818

27 7.6767 5.4881 4.6009 4.1056 3.7848 3.5580 3.3882 3.2558 3.1494

28 7.6356 5.4529 4.5681 4.0740 3.7539 3.5276 3.3581 3.2259 3.1195

29 7.5977 5.4204 45378 4.0449 3.7254 3.4995 3.3303 3.1982 3.0920

30 7.5625 5.3903 4.5097 4.0179 3.6990 3.4735 3.3045 3.1726 3.0665

40 7.3141 5.1785 4.3126 3.8283 3.5138 3.2910 3.1238 2.9930 2.8876

60 7.0771 4.9774 4.1259 3.6490 3.3389 3.1187 2.9530 2.8233 2.7185

120 6.8509 4.7865 3.9491 3.4795 3.1735 2.9559 2.7918 2.6629 2.5586

oo 6.6349 4.6052 3.7816 3.3192 3.0173 2.8020 2.6393 2.5113 2.4073




Alternative form for the table of critical values for the F - distribution

Degrees of freedom in numerator (df1)

p 1 2 3 4 5 6 7 8 12 24 1000

0.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 60.71 62.00 63.30

0.050 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 243.9 249.1 254.2

0.025 647.8 799.5 864.2 899.6 921.8 937.1 948.2 956.6 976.7 997.3 1017.8

0.010 4052 4999 5404 5624 5764 5859 5928 5981 6107 6234 6363

0.001| 405312 499725 540257 562668 576496 586033 593185 597954 610352 623703 636101

0.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.41 9.45 9.49

0.050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.41 19.45 19.49

0.025 38.51 39.00 39.17 39.25 39.30 39.33 39.36 39.37 39.41 39.46 39.50

0.010 98.50 99.00 99.16 99.25 99.30 99.33 99.36 99.38 99.42 99.46 99.50

0.001 998.38 998.84 999.31 999.31 999.31 999.31 999.31 999.31 999.31 999.31 999.31

0.100 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.22 5.18 5.13

0.050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.74 8.64 8.53

0.025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.34 14.12 13.91

0.010 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.05 26.60 26.14

0.001 167.06 148.49 141.10 137.08 134.58 132.83 131.61 130.62 128.32 125.93 123.52

0.100 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.95 3.90 3.83 3.76

S 0.050 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 5.91 5.77 5.63

Ch 0.025 12.22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.75 8.51 8.26

] 0.010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.37 13.93 13.47

E 0.001 74.13 61.25 56.17 53.43 51.72 50.52 49.65 49.00 47.41 45.77 44.09

§ 0.100 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.27 3.19 3.1

3 0.050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.68 4.53 4.37

£ 0.025 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.52 6.28 6.02

£ 0.010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 9.89 9.47 9.03

§ 0.001 47.18 37.12 33.20 31.08 29.75 28.83 28.17 27.65 26.42 25.13 23.82
o

E 0.100 3.78 3.46 3.29 3.18 3.1 3.05 3.01 2.98 2.90 2.82 272

g 0.050 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.00 3.84 3.67

S 0.025 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.37 5.12 4.86

E’ 0.010 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.72 7.31 6.89

o 0.001 35.51 27.00 23.711 21.92 20.80 20.03 19.46 19.03 17.99 16.90 15.77

0.100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.67 2.58 2.47

0.050 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.57 3.41 3.23

0.025 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.67 4.41 4.15

0.010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.47 6.07 5.66

0.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 13.71 12.73 11.72

0.100 3.46 3.1 2.92 2.81 2.73 2.67 2.62 2.59 2.50 2.40 2.30

0.050 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.28 3.12 2.93

0.025 7.57 6.06 5.42 5.05 4.82 4.65 4.53 4.43 4.20 3.95 3.68

0.010 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.67 5.28 4.87

0.001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.19 10.30 9.36

0.100 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.38 2.28 2.16

0.050 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.07 2.90 2.7

0.025 7.21 5.71 5.08 4.72 4.48 4.32 4.20 4.10 3.87 3.61 3.34

0.010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.11 4.73 4.32

0.001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 10.37 9.57 8.72 7.84



Alternative form for the table of critical values for the F - distribution

Degrees of freedom in numerator (df1)

p 1 2 3 4 5 6 7 8 12 24 1000

10 0.100 3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.28 2.18 2.06

0.050 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 2.91 2.74 2.54

0.025 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.62 3.37 3.09

0.010 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.71 4.33 3.92

0.001 21.04 14.90 12.55 11.28 10.48 9.93 9.52 9.20 8.45 7.64 6.78

12 0.100 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.15 2.04 1.91

0.050 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.69 2.51 2.30

0.025 6.55 5.10 4.47 412 3.89 3.73 3.61 3.51 3.28 3.02 2.73

0.010 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.16 3.78 3.37

0.001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.00 6.25 5.44

14 0.100 3.10 2.73 2.52 2.39 2.31 2.24 2.19 2.15 2.05 1.94 1.80

0.050 4.60 3.74 3.34 3.1 2.96 2.85 2.76 2.70 2.53 2.35 2.14

0.025 6.30 4.86 4.24 3.89 3.66 3.50 3.38 3.29 3.05 2.79 2.50

0.010 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 3.80 3.43 3.02

0.001 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.13 5.41 4.62

16 0.100 3.05 2.67 2.46 2.33 2.24 2.18 2.13 2.09 1.99 1.87 1.72

0.050 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.42 2.24 2.02

0.025 6.12 4.69 4.08 3.73 3.50 3.34 3.22 3.12 2.89 2.63 2.32

- 0.010 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.55 3.18 2.76

% 0.001 16.12 10.97 9.01 7.94 7.27 6.80 6.46 6.20 5.55 4.85 4.08

% 18 0.100 3.01 2.62 2.42 2.29 2.20 2.13 2.08 2.04 1.93 1.81 1.66

£ 0.050 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.34 2.15 1.92

g 0.025 5.98 4.56 3.95 3.61 3.38 3.22 3.10 3.01 2.77 2.50 2.20

S 0.010 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.37 3.00 2.58

'g 0.001 15.38 10.39 8.49 7.46 6.81 6.35 6.02 5.76 5.13 4.45 3.69

§ 20 0.100 2.97 2.59 2.38 2.25 2.16 2.09 2.04 2.00 1.89 1.77 1.61

® 0.050 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.28 2.08 1.85

-.g 0.025 5.87 4.46 3.86 3.51 3.29 3.13 3.01 2.91 2.68 2.41 2.09

G 0.010 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.23 2.86 2.43

§ 0.001 14.82 9.95 8.10 7.10 6.46 6.02 5.69 5.44 4.82 4.15 3.40
S

§ 30 0.100 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.77 1.64 1.46

0.050 417 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.09 1.89 1.63

0.025 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 2.41 2.14 1.80

0.010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 2.84 2.47 2.02

0.001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4.00 3.36 2.61

50 0.100 2.81 2.41 2.20 2.06 1.97 1.90 1.84 1.80 1.68 1.54 1.33

0.050 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 1.95 1.74 1.45

0.025 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 2.22 1.93 1.56

0.010 7.17 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.56 2.18 1.70

0.001 12.22 7.96 6.34 5.46 4.90 4.51 4.22 4.00 3.44 2.82 2.05

100 0.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.61 1.46 1.22

0.050 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.85 1.63 1.30

0.025 5.18 3.83 3.25 2.92 2.70 2.54 2.42 2.32 2.08 1.78 1.36

0.010 6.90 4.82 3.98 3.51 3.21 2.99 2.82 2.69 2.37 1.98 1.45

0.001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.07 2.46 1.64

1000 0.100 2.71 2.31 2.09 1.95 1.85 1.78 1.72 1.68 1.55 1.39 1.08

0.050 3.85 3.00 2.61 2.38 2.22 2.1 2.02 1.95 1.76 1.53 1.1

0.025 5.04 3.70 3.13 2.80 2.58 2.42 2.30 2.20 1.96 1.65 1.13

0.010 6.66 4.63 3.80 3.34 3.04 2.82 2.66 2.53 2.20 1.81 1.16

0.001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 2.77 2.16 1.22



