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13.4: A | Statistical Table- F Distribution
F Distribution
[P
Figure A1 Table entry for p is the critical value F* with probability p lying to its right.

Degrees of freedom in the numerator

Degrees of

freedom

in the p 1 2 3 4 5 6 7 8 9

denominator
.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 59.86
.050 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54

1 .025 647.79 799.50 864.16 899.58 921.85 937.11 948.22 956.66 963.28
.010 4052.2 4999.5 5403.4 5624.6 5763.6 5859.0 5928.4 5981.1 6022.5
.001 405284 500000 540379 562500 576405 585937 592873 598144 602284
.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38
.050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38

2 .025 38.51 39.00 39.17 39.25 39.30 39.33 39.36 39.37 39.39
.010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39
.001 998.50 999.00 999.17 999.25 999.30 999.33 999.36 999.37 999.39
.100 5.54 5.46 5.39 5.34 531 5.28 5.27 5.25 5.24
.050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81

3 .025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47
.010 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35
.001 167.03 148.50 141.11 137.10 134.58 132.85 131.58 130.62 129.86
.100 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.95 3.94
.050 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00

4 .025 12.22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.90
.010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66
.001 74.14 61.25 56.18 53.44 51.71 50.53 49.66 49.00 48.47
.100 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32
.050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77

5 .025 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68
.010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16
.001 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24
.100 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96
.050 5199 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10

6 .025 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52
.010 13.75 10.92 9.78 ON 1B 8.75 8.47 8.26 8.10 7.98
.001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69
.100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.72
.050 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68

7 .025 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82
.010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72
.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33

Table Al F critical values

Degrees of freedom in the numerator
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Degrees of freedom in the numerator
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100 60.19 60.71 61.22 61.74 62.05 62.26 62.53 62.69 62.79 63.06 63.30
.050 241.88 243.91 245.95 248.01 249.26 250.10 251.14 251.77 252.20 253.25 254.19
025 968.63 976.71 984.87 993.10 998.08 1001.4 1005.6 1008.1 1009.8 1014.0 1017.7
.010 6055.8 6106.3 6157.3 6208.7 6239.8 6260.6 6286.8 6302.5 6313.0 6339.4 6362.7
.001 605621 610668 615764 620908 624017 626099 628712 630285 631337 633972 636301
.100 9.39 9.41 9.42 9.44 9.45 9.46 9.47 9.47 9.47 9.48 9.49
.050 19.40 19.41 19.43 19.45 19.46 19.46 19.47 19.48 19.48 19.49 19.49
025 39.40 39.41 39.43 39.45 39.46 39.46 39.47 39.48 39.48 39.49 39.50
.010 99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.48 99.49 99.50
.001 999.40 999.42 999.43 999.45 999.46 999.47 999.47 999.48 999.48 999.49 999.50
.100 5.23 5.22 5.20 5.18 5.17 5.17 5.16 5.15 5l 5.14 2,113
.050 8.79 8.74 8.70 8.66 8.63 8.62 8.59 8.58 8.57 8.55 8.53
325 14.42 14.34 14.25 14.17 14.12 14.08 14.04 14.01 13.99 13.95 13.91
.010 27.23 27.05 26.87 26.69 26.58 26.50 26.41 26.35 26.32 26.22 26.14
.001 129.25 128.32 127.37 126.42 125.84 125.45 124.96 124.66 124.47 123.97 128158
.100 3.92 3.90 3.87 3.84 3.83 3.82 3.80 3.80 3.79 3.78 3.76
.050 5.96 591 5.86 5.80 5.77 5.75 5.72 5.70 5.69 5.66 5.63
025 8.84 8.75 8.66 8.56 8.50 8.46 8.41 8.38 8.36 8.31 8.26
.010 14.55 14.37 14.20 14.02 13.91 13.84 13.75 13.69 13.65 13.56 13.47
.001 48.05 47.41 46.76 46.10 45.70 45.43 45.09 44.88 44.75 44.40 44.09
.100 3.30 3.27 3.24 3.21 3.19 3.17 3.16 BAII5 3.14 3.12 3.11
.050 4.74 4.68 4.62 4.56 4.52 4.50 4.46 4.44 4.43 4.40 4.37
D25 6.62 6.52 6.43 6.33 6.27 6.23 6.18 6.14 6.12 6.07 6.02
.010 10.05 9.89 9.72 9.55 9.45 9.38 9.29 9.24 9.20 9.11 9.03
.001 26.92 26.42 25.91 25.39 25.08 24.87 24.60 24.44 24.33 24.06 23.82
.100 2.94 2.90 2.87 2.84 2.81 2.80 2.78 2.77 2.76 2.74 2.72
.050 4.06 4.00 3.94 3.87 3.83 3.81 3.77 BB 3.74 3.70 3.67
@25 5.46 5.37 5.27 5.17 5.11 5.07 5.01 4.98 4.96 4.90 4.86
.010 7.87 7.72 7.56 7.40 7.30 7.23 7.14 7.09 7.06 6.97 6.89
.001 18.41 17.99 17.56 17.12 16.85 16.67 16.44 16.31 16.21 15.98 15.77
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Degrees of freedom in the numerator

.100 2.70 2.67 2.63 2.59 2.57 2.56 2.54 2.52 251 2.49 2.47
.050 3.64 3.57 3.51 3.44 3.40 3.38 3.34 3.32 3.30 3.27 3.23
025 4.76 4.67 4.57 4.47 4.40 4.36 431 4.28 4.25 4.20 4.15
.010 6.62 6.47 6.31 6.16 6.06 5.99 591 5.86 5.82 5.74 5.66
.001 14.08 13.71 13.32 12.93 12.69 12.53 12.33 12.20 12.12 11.91 11.72

Table A2 F critical values (continued)

Degrees of freedom in the numerator

Degrees of
freedom
in the P 1 2 3 4 5 6 7 8 9
denominator
.100 3.46 3.11 2.92 2.81 2.73 2.67 2.62 2.59 2.56
.050 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
8 .025 7.57 6.06 5.42 5.05 4.82 4.65 4.53 4.43 4.36
.010 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91
.001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.77
.100 3.36 3.01 281 2.69 2.61 2.55 2.51 2.47 2.44
.050 512 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18
9 .025 7.21 5.71 5.08 4.72 4.48 4.32 4.20 4.10 4.03
.010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 539
.001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 10.37 10.11
.100 3.29 2.92 2.73 2.61 2.52 2.46 241 2.38 2.35
.050 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02
10 .025 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.78
.010 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94
.001 21.04 14.91 12.55 11.28 10.48 9.93 9.52 9.20 8.96
.100 3.23 2.86 2.66 2.54 245 2.39 2.34 2.30 227
.050 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
1 .025 6.72 5.26 4.63 4.28 4.04 3.88 3.76 3.66 3.59
.010 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63
.001 19.69 13.81 11.56 10.35 9.58 9.05 8.66 8.35 8.12
.100 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.21
.050 4.75 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80
12 .025 6.55 5.10 4.47 4.12 3.89 3.73 3.61 Bi5i 3.44
.010 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39
.001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.48
.100 3.14 2.76 2.56 243 2.35 2.28 2.23 2.20 2.16
.050 4.67 3.81 341 3.18 3.03 2.92 2.83 2.77 2.71
13 .025 6.41 4.97 4.35 4.00 3.77 3.60 3.48 3.39 3.31
.010 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19
.001 17.82 12.31 10.21 9.07 8.35 7.86 7.49 7.21 6.98
.100 3.10 2.73 2.52 2.39 231 2.24 2.19 2.15 2.12
.050 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65
14 .025 6.30 4.86 4.24 3.89 3.66 3.50 3.38 3.29 3.21
.010 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.03
.001 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.58
.100 3.07 2.70 249 2.36 2.27 221 2.16 212 2.09
.050 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59
15 .025 6.20 4.77 4.15 3.80 3.58 341 3.29 3.20 3.12
.010 8.68 6.36 5.42 4.89 4.56 4.32 4.14 4.00 3.89
.001 16.59 11.34 9.34 8.25 7.57 7.09 6.74 6.47 6.26

Table A3 F critical values (continued)
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Degrees of freedom in the numerator

Degrees of
freedom
in the P 10 12 15 20 25 30 40 50 60 120 1000
denominato
r
.100 2.54 2.50 2.46 2.42 2.40 2.38 2.36 2.35 2.34 2.32 2.30
.050 3.35 3.28 3.22 3.15 3.11 3.08 3.04 3.02 3.01 2,97 2.93
8 .025 4.30 4.20 4.10 4.00 3.94 3.89 3.84 3.81 3.78 3.73 3.68
.010 5.81 5.67 5.52 5.36 5.26 5.20 5.12 5.07 5.03 4.95 4.87
.001 11.54 11.19 10.84 10.48 10.26 10.11 9.92 9.80 9.73 9.53 9.36
.100 242 2.38 2.34 2.30 2.27 2.25 223 2.22 221 2.18 2.16
.050 3.14 3.07 3.01 294 2.89 2.86 2.83 2.80 2.79 2.75 2.71
9 .025 3.96 3.87 3.77 3.67 3.60 3.56 3.51 3.47 3.45 3.39 3.34
.010 5.26 5.11 4.96 4.81 4.71 4.65 4.57 4.52 4.48 4.40 4.32
.001 9.89 9.57 9.24 8.90 8.69 8.55 8.37 8.26 8.19 8.00 7.84
.100 2.32 2.28 224 2.20 217 2.16 213 212 211 2.08 2.06
.050 2.98 291 2.85 2.77 2.73 2.70 2.66 2.64 2.62 2.58 2.54
10 .025 3.72 3.62 3.52 3.42 3.35 3.31 3.26 3.22 3.20 3.14 3.09
.010 4.85 4.71 4.56 4.41 4.31 4.25 4.17 4.12 4.08 4.00 3.92
.001 8.75 8.45 8.13 7.80 7.60 7.47 7.30 7.19 7.12 6.94 6.78
.100 2.25 221 2.17 212 2.10 2.08 2.05 2.04 2.03 2.00 1.98
.050 2.85 2.79 2.72 2.65 2.60 2.57 2.53 2.51 249 245 241
11 .025 3.53 3.43 3.33 3.23 3.16 3.12 3.06 3.03 3.00 2.94 2.89
.010 4.54 4.40 4.25 4.10 4.01 3.94 3.86 3.81 3.78 3.69 3.61
.001 7.92 7.63 7.32 7.01 6.81 6.68 6.52 6.42 6.35 6.18 6.02
.100 2.19 2.15 2.10 2.06 2.03 2.01 1.99 1.97 1.96 1.93 191
.050 2.75 2.69 2.62 2.54 2.50 247 243 240 2.38 2.34 2.30
12 .025 3.37 3.28 3.18 3.07 3.01 2.96 291 2.87 2.85 2.79 2.73
.010 4.30 4.16 4.01 3.86 3.76 3.70 3.62 3.57 3.54 345 3.37
.001 7.29 7.00 6.71 6.40 6.22 6.09 5.93 5.83 5.76 5.59 5.44
.100 2.14 2.10 2.05 2.01 1.98 1.96 1.93 1.92 1.90 1.88 1.85
.050 2.67 2.60 2.53 2.46 241 2.38 2.34 2.31 2.30 2.25 2.21
13 .025 3.25 3.15 3.05 295 2.88 2.84 2.78 2.74 2.72 2.66 2.60
.010 4.10 3.96 3.82 3.66 3.57 Bi5i 3.43 3.38 3.34 3.25 3.18
.001 6.80 6.52 6.23 593 5.75 5.63 5.47 5.37 5.30 5.14 4.99
.100 2.10 2.05 2.01 1.96 1.93 191 1.89 1.87 1.86 1.83 1.80
.050 2.60 2.53 2.46 2.39 2.34 231 2.27 2.24 2.22 2.18 2.14
14 .025 3.15 3.05 2.95 2.84 2.78 2.73 2.67 2.64 2.61 2.55 2.50
.010 3.94 3.80 3.66 3.51 341 3.35 3.27 3.22 3.18 3.09 3.02
.001 6.40 6.13 5.85 5.56 5.38 5.25 5.10 5.00 4.94 4.77 4.62
.100 2.06 2.02 1.97 1.92 1.89 1.87 1.85 1.83 1.82 1.79 1.76
.050 2.54 2.48 2.40 2.33 2.28 225 2.20 218 2.16 2.11 2.07
15 .025 3.06 2.96 2.86 2.76 2.69 2.64 2.59 2.55 2.52 2.46 2.40
.010 3.80 3.67 3.52 3.37 3.28 3.21 B3 3.08 3.05 2.96 2.88
.001 6.08 5.81 5.54 5.25 5.07 4.95 4.80 4.70 4.64 4.47 4.33

Table A4 F critical values (continued)

Degrees of freedom in the numerator

Degrees of

freedom » 1 2 3 4 5 6 7 8 9

in the

denominator

16 .100 3.05 2.67 2.46 2.33 2.24 2.18 2.13 2.09 2.06
.050 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54
.025 6.12 4.69 4.08 Y75 3.50 3.34 3.22 3.12 3.05
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Degrees of freedom in the numerator

.010 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78
.001 16.12 10.97 9.01 7.94 7.27 6.80 6.46 6.19 5.98
100 3.03 2.64 244 231 222 2.15 2.10 2.06 2.03
.050 4.45 3.59 3.20 2.96 2.81 2.70 261 2.55 2.49
17 .025 6.04 4.62 4.01 3.66 3.44 3.28 3.16 3.06 2.98
.010 8.40 6.11 5.19 4.67 4.34 4.10 3.93 3.79 3.68
.001 15.72 10.66 8.73 7.68 7.02 6.56 6.22 5.96 5.75
.100 3.01 2.62 2.42 2.29 2.20 2A13) 2.08 2.04 2.00
.050 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46
18 .025 5.98 4.56 3.95 3.61 3.38 3.22 3.10 3.01 2.93
.010 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60
.001 15.38 10.39 8.49 7.46 6.81 6.35 6.02 5.76 5.56
.100 3.36 3.01 2.81 2.69 2.61 2.55 251 247 2.44
.050 5112 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18
19 .025 7.21 5.71 5.08 4.72 4.48 4.32 4.20 4.10 4.03
.010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35
.001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 10.37 10.11
.100 297 2.59 2.38 2.25 2.16 2.09 2.04 2.00 1.96
.050 4.35 3.49 3.10 2.87 271 2.60 2,51 245 2.39
20 .025 5.87 4.46 3.86 3.51 829 3413 3.01 291 2.84
.010 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46
.001 14.82 9.95 8.10 7.10 6.46 6.02 5.69 5.44 5.24
.100 2.96 2.57 2.36 2.23 2.14 2.08 2.02 1.98 1.95
.050 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37
21 .025 5.83 4.42 3.82 3.48 3.25 3.09 297 2.87 2.80
.010 8.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40
.001 14.59 9.77 7.94 6.95 6.32 5.88 5.56 5.31 5.11
.100 2.95 2.56 235 222 213 2.06 2,01 1.97 1.93
.050 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34
22 .025 5.79 4.38 3.78 3.44 3.22 3.05 293 2.84 2.76
.010 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35
.001 14.38 9.61 7.80 6.81 6.19 5.76 5.44 5811 4.99
.100 2.94 2.55 234 2.21 211 2.05 1.99 1.95 1.92
.050 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32
23 .025 5.75 4.35 3.75 3.41 3.18 3.02 2.90 2.81 2.73
.010 7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30
.001 14.20 9.47 7.67 6.70 6.08 5.65 5.33 5.09 4.89

Table A5 F critical values (continued)

Degrees of freedom in the numerator

Degrees of

freedom

in the p 10 12 15 20 25 30 40 50 60 120 1000

denominato

r
.100 2.03 1.99 1.94 1.89 1.86 1.84 1.81 1.79 1.78 1.75 1.72
.050 2.49 242 2.35 2.28 223 219 2.15 212 211 2.06 2.02

16 .025 2.99 2.89 2.79 2.68 2.61 2.57 2.51 247 245 2.38 2.32
.010 3.69 3.55 3.41 3.26 3.16 3.10 3.02 297 2.93 2.84 2.76
.001 5.81 5.55 5.27 4.99 4.82 4.70 4.54 4.45 4.39 4.23 4.08

17 .100 2.00 1.96 1.91 1.86 1.83 1.81 1.78 1.76 1.75 1.72 1.69
.050 245 2.38 231 2.23 2.18 2.15 2.10 2.08 2.06 2.01 1.97
.025 2.92 2.82 2.72 2.62 2.55 2.50 2.44 2.41 2.38 2.32 2.26
.010 s 3.46 BB 3.16 3.07 3.00 2.92 2.87 2.83 2.75 2.66
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Degrees of freedom in the numerator

.001 5.58 5.32 5.05 4.78 4.60 4.48 4.33 4.24 4.18 4.02 3.87
.100 1.98 1.93 1.89 1.84 1.80 1.78 1.75 1.74 1.72 1.69 1.66
.050 2.41 234 2.27 2.19 2.14 211 2.06 2.04 2.02 1.97 1.92
18 .025 2.87 277 2.67 2.56 2.49 244 2.38 235 2.32 2.26 2.20
.010 3.51 3.37 3.23 3.08 2.98 292 2.84 2.78 2.75 2.66 2.58
.001 5.39 .18 4.87 4.59 4.42 4.30 4.15 4.06 4.00 3.84 3.69
.100 1.96 1.91 1.86 1.81 1.78 1.76 1.73 1.71 1.70 1.67 1.64
.050 2.38 231 223 2.16 211 2.07 2.03 2.00 1.98 1.93 1.88
19 .025 2.82 2.72 2.62 251 2.44 2.39 2.33 2.30 227 2.20 2.14
.010 3.43 3.30 Sl 3.00 291 2.84 2.76 271 2.67 2.58 2.50
.001 5.22 4.97 4.70 4.43 4.26 4.14 3.99 3.90 3.84 3.68 3.53
.100 1.94 1.89 1.84 1.79 1.76 1.74 1.71 1.69 1.68 1.64 1.61
.050 2.35 2.28 2.20 2.12 2.07 2.04 1.99 1.97 1.95 1.90 1.85
20 .025 2.77 2.68 2.57 2.46 2.40 2.35 2.29 2.25 222 2.16 2.09
.010 3.37 3.23 3.09 294 2.84 2.78 2.69 2.64 2.61 2.52 243
.001 5.08 4.82 4.56 4.29 4.12 4.00 3.86 3.77 3.70 3.54 3.40
.100 1.92 1.87 1.83 1.78 1.74 1.72 1.69 1.67 1.66 1.62 1.59
.050 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.94 1.92 1.87 1.82
21 .025 2.73 2.64 2.53 242 2.36 231 2.25 221 218 2.11 2.05
.010 3.31 3.17 3.03 2.88 2.79 2.72 2.64 2.58 2.55 2.46 2.37
.001 4.95 4.70 4.44 4.17 4.00 3.88 3.74 3.64 3.58 3.42 3.28
.100 1.90 1.86 1.81 1.76 1.73 1.70 1.67 1.65 1.64 1.60 1.57
.050 2.30 2.23 2.15 2.07 2.02 1.98 1.94 191 1.89 1.84 1.79
22 .025 2.70 2.60 2.50 2.39 2.32 227 221 217 2.14 2.08 2.01
.010 3.26 3.12 2.98 2.83 2.73 2.67 2.58 2.53 2.50 2.40 2.32
.001 4.83 4.58 4.33 4.06 3.89 3.78 3.63 3.54 3.48 3.32 3:17
.100 1.89 1.84 1.80 1.74 1.71 1.69 1.66 1.64 1.62 1.59 1.55
.050 2.27 2.20 2.13 2.05 2.00 1.96 1.91 1.88 1.86 1.81 1.76
23 .025 2.67 2.57 2.47 2.36 2.29 224 2.18 214 211 2.04 1.98
.010 3.21 3.07 2.93 2.78 2.69 2.62 2.54 248 2.45 2.35 227
.001 4.73 4.48 4.23 3.96 3.79 3.68 3.53 3.44 3.38 3.22 3.08

Table A6 F critical values (continued)

Degrees of freedom in the numerator

Degrees of

freedom

in the P 1 2 3 4 5 6 7 8 9

denominator
.100 293 2.54 2.33 2.19 2.10 2.04 1.98 1.94 191
.050 4.26 3.40 3.01 2.78 2.62 2.51 242 2.36 2.30

24 .025 5.72 4.32 3.72 3.38 3.15 2.99 2.87 2.78 2.70
.010 7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26
.001 14.03 9.34 7.55 6.59 5.98 HI55] 523 4.99 4.80
.100 2.92 2.53 2.32 2.18 2.09 2.02 1.97 1.93 1.89
.050 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28

25 .025 5.69 4.29 3.69 3.35 3.13 2.97 2.85 2.75 2.68
.010 7.77 5.57 4.68 4.18 3.85 3.63 3.46 3.32 3.22
.001 13.88 9.22 7.45 6.49 5.89 5.46 5.15 4.91 4.71
.100 291 2.52 231 217 2.08 2.01 1.96 1.92 1.88
.050 4.23 3.37 2.98 2.74 2.59 247 2.39 2.32 227

26 .025 5.66 4.27 3.67 238 3.10 2.94 2.82 2.73 2.65
.010 7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.18
.001 13.74 9.12 7.36 6.41 5.80 5.38 5.07 4.83 4.64

27 .100 2.90 2.51 2.30 217 2.07 2.00 1.95 1.91 1.87
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Degrees of freedom in the numerator

.050 4.21 3.35 2.96 2.73 2:57 2.46 237 231 2.25
.025 5.63 4.24 3.65 3.31 3.08 2.92 2.80 271 2.63
.010 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 B35
.001 13.61 9.02 7.27 6.33 5.73 531 5.00 4.76 4.57
.100 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87
.050 4.20 3.34 295 271 2.56 2.45 2.36 229 224
28 .025 5.61 4.22 3.63 3.29 3.06 2.90 2.78 2.69 2.61
.010 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12
.001 13.50 8.93 7.19 6.25 5.66 5.24 4.93 4.69 4.50
.100 2.89 2.50 228 2.15 2.06 1.99 1.93 1.89 1.86
.050 4.18 3.33 293 2.70 2455! 2.43 2.35 2.28 2.22
29 .025 5.59 4.20 3.61 3.27 3.04 2.88 2.76 2.67 2.59
.010 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09
.001 13.39 8.85 7.12 6.19 5.59 5.18 4.87 4.64 4.45
.100 2.88 2.49 2.28 2.14 2.05 1.98 1LE)) 1.88 1.85
.050 4.17 3.32 292 2.69 2.53 2.42 233 227 221
30 .025 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 2.57
.010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07
.001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4.39
.100 2.84 2.44 223 2.09 2.00 1.93 1.87 1.83 1.79
.050 4.08 3.23 2.84 2.61 2.45 2.34 225 2.18 212
40 .025 5.42 4.05 3.46 3.13 2.90 2.74 2.62 2.53 2.45
.010 7.31 5.18 431 3.83 3.51 3.29 3.12 2.99 2.89
.001 12.61 8.25 6.59 5.70 5.13 4.73 4.44 4.21 4.02

Table A7 F critical values (continued)

Degrees of freedom in the numerator

Degrees of

freedom

in the p 10 12 15 20 25 30 40 50 60 120 1000

denominato

r
.100 1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.62 1.61 1.57 1.54
.050 2.25 2.18 211 2.03 1.97 1.94 1.89 1.86 1.84 1.79 1.74

24 .025 2.64 2.54 2.44 2.33 2.26 221 2.15 211 2.08 2.01 1.94
.010 3.17 3.03 2.89 2.74 2.64 2.58 2.49 244 2.40 2.31 2.22
.001 4.64 4.39 4.14 3.87 3.71 3.59 3.45 3.36 3.29 3.14 2.99
.100 1.87 1.82 1.77 1.72 1.68 1.66 1.63 1.61 1.59 1.56 1.52
.050 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.84 1.82 1.77 1.72

25 .025 2.61 2.51 241 2.30 2.23 2.18 2.12 2.08 2.05 1.98 1.91
.010 3.13 2.99 2.85 2.70 2.60 2.54 245 2.40 2.36 2.27 2.18
.001 4.56 4.31 4.06 3.79 3.63 3.52 3.37 3.28 3.22 3.06 291
.100 1.86 1.81 1.76 1.71 1.67 1.65 1.61 1.59 1.58 1.54 1.51
.050 222 2.15 2.07 1.99 1.94 1.90 1.85 1.82 1.80 1.75 1.70

26 .025 2.59 249 2.39 2.28 221 2.16 2.09 2.05 2.03 1.95 1.89
.010 3.09 2.96 2.81 2.66 2.57 2.50 242 2.36 2.33 223 2.14
.001 4.48 4.24 3.99 3.72 3.56 3.44 3.30 3.21 3.15 2.99 2.84
.100 1.85 1.80 1.75 1.70 1.66 1.64 1.60 1.58 1.57 1.53 1.50
.050 2.20 2113 2.06 1.97 1.92 1.88 1.84 1.81 1.79 1.73 1.68

27 .025 2.57 247 2.36 225 2.18 213 2.07 2.03 2.00 1.93 1.86
.010 3.06 2.93 2.78 2.63 2.54 247 2.38 2.33 2.29 2.20 2.11
.001 4.41 4.17 3.92 3.66 3.49 3.38 3.23 3.14 3.08 2.92 2.78

28 .100 1.84 1.79 1.74 1.69 1.65 1.63 1.59 1.57 1.56 1.52 1.48
.050 2.19 212 2.04 1.96 1.91 1.87 1.82 1.79 1.77 1.71 1.66
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Degrees of freedom in the numerator

.025 2.55 2.45 2.34 2.23 2.16 211 2.05 2.01 1.98 1.91 1.84
.010 3.03 2.90 2.75 2.60 2.51 244 2.35 2.30 2.26 2.17 2.08
.001 4.35 4.11 3.86 3.60 3.43 3.32 3.18 3.09 3.02 2.86 2.72
.100 1.83 1.78 1.73 1.68 1.64 1.62 1.58 1.56 1.55 1.51 1.47
.050 2.18 2.10 2.03 1.94 1.89 1.85 1.81 1.77 1.75 1.70 1.65
29 .025 2.53 243 2.32 221 2.14 2.09 2.03 1.99 1.96 1.89 1.82
.010 3.00 2.87 2.73 2.57 2.48 241 2.33 227 223 2.14 2.05
.001 4.29 4.05 3.80 3.54 3.38 3.27 3.12 3.03 297 2.81 2.66
.100 1.82 1.77 1.72 1.67 1.63 1.61 1.57 1.55 1.54 1.50 1.46
.050 2.16 2.09 2.01 1.93 1.88 1.84 1.79 1.76 1.74 1.68 1.63
30 .025 2.51 2.41 2.31 2.20 2.12 2.07 2.01 1.97 1.94 1.87 1.80
.010 2.98 2.84 2.70 2.55 2.45 2.39 2.30 225 2.21 2.11 2.02
.001 4.24 4.00 BYS 3.49 3.33 3.22 3.07 2.98 2.92 2.76 2.61
.100 1.76 1.71 1.66 1.61 1.57 1.54 1.51 1.48 1.47 1.42 1.38
.050 2.08 2.00 17 1.84 1.78 1.74 1.69 1.66 1.64 1.58 152
40 .025 2.39 2.29 2.18 2.07 1.99 1.94 1.88 1.83 1.80 1.72 1.65
.010 2.80 2.66 2.52 2.37 2.27 2.20 211 2.06 2.02 1.92 1.82
.001 3.87 3.64 3.40 3.14 2.98 2.87 2.73 2.64 2.57 2.41 2.25

Table A8 F critical values (continued)

Degrees of freedom in the numerator

Degrees of

freedom

in the P 1 2 3 4 5 6 7 8 9

denominator
.100 2.81 241 2.20 2.06 1.97 1.90 1.84 1.80 1.76
.050 4.03 3.18 2.79 2.56 2.40 2.29 2.20 213 2.07

50 .025 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 2.38
.010 7.17 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.78
.001 12.22 7.96 6.34 5.46 4.90 4.51 422 4.00 3.82
.100 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74
.050 4.00 BN 2.76 2.53 2.37 2.25 2.17 2.10 2.04

60 .025 5.29 3.93 3.34 3.01 2.79 2.63 2.51 2.41 2.33
.010 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72
.001 11.97 7.77 6.17 5.31 4.76 4.37 4.09 3.86 3.69
.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.69
.050 3.94 3.09 2.70 2.46 231 2.19 2.10 2.03 1.97

100 .025 5.18 3.83 3.25 2.92 2.70 2.54 242 2.32 2.24
.010 6.90 4.82 3.98 3.51 3.21 2.99 2.82 2.69 2.59
.001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.44
.100 2.73 2.33 211 1.97 1.88 1.80 1.75 1.70 1.66
.050 3.89 3.04 2.65 2.42 2.26 2.14 2.06 1.98 1.93

200 .025 5.10 3.76 3.18 2.85 2.63 247 2.35 2.26 2.18
.010 6.76 4.71 3.88 3.41 3.11 2.89 2.73 2.60 2.50
.001 11.15 7.15 5.63 4.81 4.29 3.92 3.65 3.43 3.26
.100 2.71 231 2.09 1.95 1.85 1.78 1.72 1.68 1.64
.050 3.85 3.00 2.61 2.38 2.22 211 2.02 1.95 1.89

1000 .025 5.04 3.70 24l 2.80 2.58 242 2.30 2.20 213
.010 6.66 4.63 3.80 3.34 3.04 2.82 2.66 2.53 243
.001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 3.13

Table A9 F critical values (continued)

Degrees of freedom in the numerator
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Degrees of freedom in the numerator

Degrees of

freedom

in the P 10 12 15 20 25 30 40 50 60 120 1000

denominato

r
.100 1.73 1.68 1.63 1.57 1.53 1.50 1.46 1.44 1.42 1.38 1.33
.050 2.03 1.95 1.87 1.78 1.73 1.69 1.63 1.60 1.58 1.51 145

50 .025 2.32 2.22 2.11 1.99 1.92 1.87 1.80 1.75 1.72 1.64 1.56
.010 2.70 2.56 242 2.27 2.17 2.10 2.01 1.95 1.91 1.80 1.70
.001 3.67 3.44 3.20 2.95 2.79 2.68 2.53 244 2.38 221 2.05
.100 1.71 1.66 1.60 1.54 1.50 1.48 1.44 1.41 1.40 1.35 1.30
.050 1.99 1.92 1.84 1.75 1.69 1.65 1.59 1.56 1.53 1.47 1.40

60 .025 2.27 217 2.06 1.94 1.87 1.82 1.74 1.70 1.67 1.58 1.49
.010 2.63 2.50 2.35 2.20 2.10 2.03 1.94 1.88 1.84 1.73 1.62
.001 3.54 3.32 3.08 2.83 2.67 2.55 241 2.32 2.25 2.08 1.92
.100 1.66 1.61 1.56 1.49 1.45 1.42 1.38 1.35 1.34 1.28 1.22
.050 1.93 1.85 1.77 1.68 1.62 1.57 1.52 1.48 1.45 1.38 1.30

100 .025 2.18 2.08 1.97 1.85 1.77 1.71 1.64 1.59 1.56 1.46 1.36
.010 2.50 2.37 2.22 2.07 1.97 1.89 1.80 1.74 1.69 1.57 145
.001 3.30 3.07 2.84 2.59 243 2.32 2.17 2.08 2.01 1.83 1.64
.100 1.63 1.58 1.52 1.46 1.41 1.38 1.34 1.31 1.29 1.23 1.16
.050 1.88 1.80 1.72 1.62 1.56 1.52 1.46 1.41 1.39 1.30 1.21

200 .025 211 2.01 1.90 1.78 1.70 1.64 1.56 1.51 1.47 1.37 1.25
.010 241 2.27 213 1.97 1.87 1.79 1.69 1.63 1.58 1.45 1.30
.001 3.12 290 2.67 242 2.26 215 2.00 1.90 1.83 1.64 1.43
.100 1.61 1.55 1.49 1.43 1.38 1.35 1.30 1.27 1.25 1.18 1.08
.050 1.84 1.76 1.68 1.58 1.52 1.47 1.41 1.36 1.33 1.24 111

1000 .025 2.06 1.96 1.85 1.72 1.64 1.58 1.50 1.45 1.41 iL.2%) 1.13
.010 2.34 2.20 2.06 1.90 1.79 1.72 1.61 1.54 1.50 1.35 1.16
.001 2.99 2.77 2.54 2.30 2.14 2.02 1.87 1.77 1.69 1.49 1.22

Table A10 F critical values (continued)

This page titled 13.4: A | Statistical Table- F Distribution is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by OpenStax.

https://stats.libretexts.org/@go/page/13026


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://stats.libretexts.org/@go/page/13026?pdf
https://stats.libretexts.org/Courses/Las_Positas_College/Math_40%3A_Statistics_and_Probability/13%3A_Appendices/13.04%3A_A__Statistical_Table-_F_Distribution
https://creativecommons.org/licenses/by/4.0
https://openstax.org/

