PERCENTAGE POINTS, F-DISTRIBUTION

This table gives values of F such that

/F r (mTJer) m/2 n/2  m—2/2 —(m+4n)/2
F(F) = —— =" " x (1 + mx) dx
o T(3)T(3)
for selected values of 71, the number of degrees of freedom of the numerator of F; and for selected values of 7, the number of degrees
freedom of the denominator of F. The table also provides values corresponding to F(F) = .10,.05,.025,.01,.005,.001 since F;_,
for m and 7 degrees of freedom is the reciprocal of F, for # and m degrees of freedom. Thus

1 1

Fos(4,7) = For(7.4) =z~ 164

F(F) = /F &mm/znﬂ/zx“”/z’*l(n+mx)*""+”’/2 dx = .90
o T(5)T(3)

(S]]

n\m | 1 2 3 4 N 6 7 8 9 10 12 15 20 24 30 40 60 120 0
1 | 39.86| 49.50| 53.59| 55.83| 57.24| 58.20| 58.91| 59.44| 59.86| 60.19| 60.71| 61.22| 61.74| 62.00| 62.26| 62.53| 62.79| 63.06| 63.33
2 | 853 | 9.00 | 9.16 | 924 | 9.29 | 9.33 | 935 | 937 | 938 | 9.39 | 941 | 942 | 944 | 945 | 9.46 | 9.47 | 947 | 948 | 9.49
3 | 554 | 546 | 539 | 534 | 531 | 528 | 527 | 525 | 5.24 | 523 | 522 | 520 | 5.8 | 5.18 | 5.17 | 5.6 | 5.5 | 5.14 | 5.13
4 | 454 | 432 | 419 | 411 | 405 | 401 | 398 | 3.95 | 3.94 | 392 | 390 | 3.87 | 3.84 | 3.83 | 3.82 | 3.80 | 3.79 | 3.78 | 3.76
5 | 406 | 3.78 | 3.62 | 3.52 | 3.45 | 3.40 | 3.37 | 3.34 | 3.32 | 3.30 | 3.27 | 324 | 3.21 | 3.19 | 3.17 | 3.16 | 3.14 | 3.12 | 3.10
6 | 3.78 | 346 | 3.29 | 3.18 | 3.11 | 3.05 | 3.01 | 2.98 | 296 | 2.94 | 290 | 2.87 | 2.84 | 2.82 | 2.80 | 2.78 | 2.76 | 2.74 | 2.72
7 | 359 | 326 | 3.07 | 296 | 2.88 | 2.83 | 2.78 | 2.75 | 2.72 | 2.70 | 2.67 | 2.63 | 2.59 | 2.58 | 2.56 | 2.54 | 2.51 | 2.49 | 2.47
8 | 346 | 3.11 | 2.92 | 2.81 | 2.73 | 2.67 | 2.62 | 2.59 | 2.56 | 2.54 | 2.50 | 2.46 | 2.42 | 2.40 | 2.38 | 2.36 | 2.34 | 2.32 | 2.29

\o

336 | 3.01 | 2.81 | 2.69 | 2.61 | 2.55 | 2.51 | 247 | 2.44 | 242 | 2.38 | 2.34 | 230 | 2.28 | 2.25 | 2.23 | 2.21 | 2.18 | 2.16
10 | 3.29 | 292 | 273 | 2.61 | 2.52 | 246 | 241 | 238 | 2.35 | 2.32 | 2.28 | 2.24 | 220 | 2.18 | 2.16 | 2.13 | 2.11 | 2.08 | 2.06
11 | 323 | 2.86 | 2.66 | 2.54 | 245 | 2.39 | 234 | 230 | 2.27 | 225 | 221 | 217 | 212 | 2.10 | 2.08 | 2.05 | 2.03 | 2.00 | 1.97
12 | 3.18 | 2.81 | 2.61 | 248 | 2.39 | 233 | 2.28 | 2.24 | 2.21 | 2.19 | 215 | 2.10 | 2.06 | 2.04 | 2.01 | 1.99 | 1.96 | 1.93 | 1.90
13 | 3.14 | 2.76 | 2.56 | 2.43 | 2.35 | 2.28 | 223 | 220 | 2.16 | 2.14 | 2.10 | 2.05 | 2.01 | 1.98 | 1.96 | 1.93 | 1.90 | 1.88 | 1.85
14 | 3.10 | 2.73 | 2.52 | 2.39 | 2.31 | 224 | 219 | 215 | 212 | 2.10 | 2.05 | 2.01 | 1.96 | 1.94 | 191 | 1.89 | 1.86 | 1.83 | 1.80
15 | 3.07 | 270 | 2.49 | 2.36 | 2.27 | 2.21 | 2.16 | 2.12 | 2.09 | 2.06 | 2.02 | 1.97 | 1.92 | 1.90 | 1.87 | 1.85 | 1.82 | 1.79 | 1.76
16 | 3.05 | 2.67 | 246 | 2.33 | 2.24 | 2,18 | 2.13 | 2.09 | 2.06 | 2.03 | 1.99 | 1.94 | 1.89 | 1.87 | 1.84 | 1.81 | 1.78 | 1.75 | 1.72
17 | 3.03 | 2.64 | 2.44 | 2.31 | 222 | 2.15 | 2.10 | 2.06 | 2.03 | 2.00 | 1.96 | 1.91 | 1.86 | 1.84 | 1.81 | 1.78 | 1.75 | 1.72 | 1.69
18 | 3.01 | 2.62 | 242 | 229 | 220 | 2.13 | 2.08 | 2.04 | 2.00 | 1.98 | 1.93 | 1.89 | 1.84 | 1.81 | 1.78 | 1.75 | 1.72 | 1.69 | 1.66
19 | 299 | 2,61 | 240 | 2.27 | 218 | 2.11 | 2.06 | 2.02 | 1.98 | 1.96 | 1.91 | 1.86 | 1.81 | 1.79 | 1.76 | 1.73 | 1.70 | 1.67 | 1.63
20 | 297 | 2.59 | 2.38 | 225 | 2.16 | 2.09 | 2.04 | 2.00 | 1.96 | 1.94 | 1.89 | 1.84 | 1.79 | 1.77 | 1.74 | 1.71 | 1.68 | 1.64 | 1.61
21 296 | 2.57 | 236 | 223 | 2.14 | 2.08 | 2.02 | 1.98 | 1.95 | 192 | 1.87 | 1.83 | 1.78 | 1.75 | 1.72 | 1.69 | 1.66 | 1.62 | 1.59
22 | 295 | 256 | 235 | 222 | 213 | 2.06 | 2.01 | 1.97 | 1.93 | 190 | 1.86 | 1.81 | 1.76 | 1.73 | 1.70 | 1.67 | 1.64 | 1.60 | 1.57
23 | 294 | 2.55 | 2.34 | 221 | 211 | 2.05 | 1.99 | 1.95 | 1.92 | 1.89 | 1.84 | 1.80 | 1.74 | 1.72 | 1.69 | 1.66 | 1.62 | 1.59 | 1.55
24 | 293 | 2.54 | 233 | 219 | 210 | 2.04 | 1.98 | 1.94 | 191 | 1.88 | 1.83 | 1.78 | 1.73 | 1.70 | 1.67 | 1.64 | 1.61 | 1.57 | 1.53
25 | 292 | 2.53 | 232 | 218 | 2.09 | 2.02 | 1.97 | 1.93 | 1.89 | 1.87 | 1.82 | 1.77 | 1.72 | 1.69 | 1.66 | 1.63 | 1.59 | 1.56 | 1.52
26 | 291 | 2.52 | 2.31 | 217 | 2.08 | 2.01 | 1.96 | 1.92 | 1.88 | 1.86 | 1.81 | 1.76 | 1.71 | 1.68 | 1.65 | 1.61 | 1.58 | 1.54 | 1.50
27 | 290 | 2.51 | 2.30 | 2.17 | 2.07 | 2.00 | 1.95 | 1.91 | 1.87 | 1.85 | 1.80 | 1.75 | 1.70 | 1.67 | 1.64 | 1.60 | 1.57 | 1.53 | 1.49
28 | 2.89 | 2.50 | 2.29 | 2.16 | 2.06 | 2.00 | 1.94 | 1.90 | 1.87 | 1.84 | 1.79 | 1.74 | 1.69 | 1.66 | 1.63 | 1.59 | 1.56 | 1.52 | 1.48
29 | 2.89 | 2.50 | 2.28 | 2.15 | 2.06 | 1.99 | 1.93 | 1.89 | 1.86 | 1.83 | 1.78 | 1.73 | 1.68 | 1.65 | 1.62 | 1.58 | 1.55 | 1.51 | 1.47
30 | 2.88 | 249 | 228 | 2.14 | 2.05 | 1.98 | 1.93 | 1.88 | 1.85 | 1.82 | 1.77 | 1.72 | 1.67 | 1.64 | 1.61 | 1.57 | 1.54 | 1.50 | 1.46
40 | 2.84 | 244 | 223 | 2.09 | 2.00 | 1.93 | 1.87 | 1.83 | 1.79 | 1.76 | 1.71 | 1.66 | 1.61 | 1.57 | 1.54 | 1.51 | 1.47 | 1.42 | 1.38
60 | 2.79 | 2.39 | 218 | 2.04 | 1.95 | 1.87 | 1.82 | 1.77 | 1.74 | 1.71 | 1.66 | 1.60 | 1.54 | 1.51 | 1.48 | 1.44 | 1.40 | 1.35 | 1.29

120 | 2.75 | 235 | 213 | 1.99 | 1.90 | 1.82 | 1.77 | 1.72 | 1.68 | 1.65 | 1.60 | 1.55 | 1.48 | 1.45 | 1.41 | 1.37 | 1.32 | 1.26 | 1.19
oo | 2.71 | 2.30 | 2.08 | 1.94 | 185 | 1.77 | 1.72 | 1.67 | 1.63 | 1.60 | 1.55 | 1.49 | 142 | 1.38 | 1.34 | 1.30 | 1.24 | 1.17 | 1.00
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%/S—nz, where s? = §;/m and s3 = S,/n are independent mean squares estimating a common variance o> and based on

«F r (m+n)
F(F) = / 2" 2D (4 ) TR dxe = 95
o T(5)r(5)
n\m 1 2 3 4 N 6 7 8 9 10 12 15 20 24 30 40 60 120 | o©
1 161.4 199.5 215.7) 224.6) 230.2) 234.00 236.8 238.9] 240.5 241.9] 243.9 245.9] 248.0f 249.1) 250.1] 251.1) 252.2] 253.3] 254.3
2 | 18.51 19.00] 19.16] 19.25 19.300 19.33] 19.35 19.37] 19.38 19.40 19.41] 19.43 19.45 19.45 19.46| 19.47 19.48 19.49 19.50
3 10.13) 9.55 | 9.28 | 9.12 | 9.01 | 894 | 889 | 885 | 881 | 879 | 8.74| 8.70 | 8.66 | 8.64 | 8.62 | 859 | 857 | 855 | 8.53
4 7711 694 | 6.59 | 639 | 6.26 | 6.16 | 6.09 | 6.04 | 6.00| 596 | 591 | 5.86 | 580 | 5.77 | 5.75| 5.72 | 5.69 | 5.66 | 5.63
51661 579 | 541 | 519 | 5.05| 495 | 4.88 | 482 | 4.77 | 4.74 | 4.68 | 462 | 4.56 | 453 | 4.50 | 446 | 4.43 | 440 | 4.36
6 | 599 | 514 | 476 | 453 | 439 | 428 | 421 | 415 | 410 | 4.06 | 4.00 | 3.94 | 3.87 | 3.84| 3.81| 3.77 | 3.74| 3.70 | 3.67
71 559 474 | 435 | 412 | 3.97 | 3.87| 3.79| 3.73 | 3.68 | 3.64 | 3.57| 3.51| 3.44 | 3.41| 3.38| 3.34| 3.30| 3.27 | 3.23
8 532 | 446 | 4.07 | 3.84| 3.69| 3.58| 3.50| 3.44 | 3.39| 3.35| 3.28 | 3.22 | 3.15| 3.12| 3.08 | 3.04 | 3.01 | 2.97 | 2.93
9 | 5.12 | 426 | 3.86 | 3.63 | 3.48 | 3.37| 3.29| 3.23| 3.18 | 3.14 | 3.07 | 3.01 | 294 | 290 | 2.86| 2.83 | 2.79| 2.75 | 2.71
10 | 496 | 4.10 | 3.71 | 3.48 | 3.33 | 3.22 | 3.14 | 3.07 | 3.02 | 298| 291 | 2.85| 2.77 | 2.74 | 2.70 | 2.66 | 2.62 | 2.58 | 2.54
11 | 4.84 | 3.98 | 3.59| 3.36 | 3.20 | 3.09 | 3.01 | 295 | 290 | 285 | 2.79 | 2.72| 2.65| 2.61 | 2.57 | 2.53 | 2.49 | 245 | 2.40
12 | 475 | 3.89| 349 | 326 | 3.11 | 3.00 | 291 | 2.85| 2.80 | 2.75| 2.69 | 2.62 | 2.54 | 2.51 | 2.47 | 243 | 2.38| 2.34 | 2.30
13 | 467 | 3.81 | 341 | 3.18| 3.03 | 2.92 | 2.83 | 2.77 | 2.71 | 2.67 | 2.60 | 253 | 2.46 | 2.42 | 2.38 | 2.34| 2.30 | 2.25| 2.21
14 | 460 | 3.74 | 3.34| 3.11 | 296 | 2.85| 2.76 | 2.70 | 2.65 | 2.60 | 2.53 | 2.46 | 2.39 | 2.35| 2.31 | 2.27 | 2.22 | 2.18 | 2.13
15 | 454 | 3.68 | 3.29 | 3.06 | 290 | 2.79 | 2.71 | 2.64 | 2.59 | 2.54 | 248 | 2.40 | 2.33 | 2.29| 2.25| 220 | 2.16 | 2.11 | 2.07
16 | 449 | 3.63 | 3.24| 3.01 | 2.85| 2.74 | 2.66 | 2.59 | 2.54 | 249 | 242 | 2.35| 2.28 | 2.24| 2.19 | 2.15| 2.11 | 2.06 | 2.01
17 | 445 | 3.59 | 3.20| 296 | 2.81 | 2.70 | 2.61 | 2.55| 249 | 245 | 238 | 231 | 2.23 | 2.19| 2.15| 2.10| 2.06 | 2.01 | 1.96
18 | 441 | 3.55| 316 | 2.93 | 2.77 | 2.66 | 2.58 | 2.51 | 246 | 241 | 2.34 | 227 | 219 | 215 | 211 | 2.06 | 2.02 | 1.97 | 1.92
19 | 438 | 3.52| 3.13 | 290 | 2.74 | 2.63 | 2.54 | 248 | 2.42| 2.38 | 2.31 | 2.23 | 2.16 | 2.11 | 2.07| 2.03 | 1.98 | 1.93 | 1.88
20 | 435 3.49 | 3.10| 2.87 | 2.71 | 2.60 | 2.51 | 245 | 239 | 235 | 2.28 | 220 | 2.12 | 2.08 | 2.04 | 1.99| 1.95| 1.90 | 1.84
21 | 432 | 3.47 | 3.07 | 2.84 | 2.68 | 2.57 | 249 | 242 | 2.37 | 2.32| 2.25| 218 | 2.10 | 2.05| 2.01 | 1.96 | 1.92 | 1.87 | 1.81
22 | 430 | 3.44 | 3.05| 2.82| 2.66 | 2.55| 246 | 240 | 2.34 | 230 | 2.23 | 2.15| 2.07 | 2.03| 1.98| 1.94| 1.89 | 1.84 | 1.78
23 | 428 | 3.42 | 3.03| 2.80| 2.64 | 2.53 | 244 | 2.37 | 2.32 | 227 | 220 | 213 | 2.05| 2.01| 1.96 | 1.91| 1.86| 1.81 | 1.76
24 | 426| 3.40 | 3.01 | 2.78 | 2.62 | 2.51 | 242 | 236 | 230 | 225 | 218 | 2.11| 2.03 | 1.98| 1.94| 1.89| 1.84 | 1.79 | 1.73
25 | 424 | 339 299 | 2.76 | 2.60 | 2.49 | 240 | 2.34 | 2.28 | 224 | 2.16 | 2.09| 2.01 | 1.96 | 1.92 | 1.87 | 1.82 | 1.77 | 1.71
26 | 423 | 3.37 | 298| 2.74 | 2.59 | 247 | 239 | 232 | 227 | 222 | 215 | 2.07 | 1.99| 1.95| 190 | 1.85| 1.80| 1.75 | 1.69
27 | 421 | 335 | 296 | 2.73 | 2.57 | 246 | 2.37 | 231 | 2.25| 220 | 2.13 | 2.06 | 1.97 | 1.93 | 1.88 | 1.84 | 1.79 | 1.73 | 1.67
28 | 420 | 3.34 | 295 | 2.71 | 2.56 | 2.45| 236 | 229 | 2.24 | 219 | 212 | 2.04 | 1.96 | 1.91 | 1.87 | 1.82 | 1.77 | 1.71 | 1.65
29 | 418 | 3.33 | 293 | 2.70 | 2.55| 2.43 | 2.35| 228 | 222 | 218 | 2.10| 2.03 | 1.94| 1.90| 1.85| 1.81 | 1.75| 1.70 | 1.64
30 | 417 | 3.32| 292 | 2,69 | 2.53 | 242 | 2.33 | 227 | 221 | 2.16 | 2.09| 2.01 | 1.93 | 1.89| 1.84 | 1.79 | 1.74 | 1.68 | 1.62
40 | 4.08 | 3.23 | 2.84| 2.61 | 245 | 2.34 | 2.25| 218 | 2.12 | 2.08| 2.00 | 1.92| 1.84| 1.79| 1.74 | 1.69 | 1.64 | 1.58 | 1.51
60 | 4.00 | 3.15| 2.76 | 2.53 | 2.37 | 225 | 217 | 210 | 2.04| 1.99| 1.92 | 1.84| 1.75| 1.70 | 1.65| 1.59 | 1.53 | 1.47 | 139
120 | 3.92 | 3.07 | 2.68 | 2.45| 2.29 | 217 | 2.09 | 2.02.| 196 | 191 | 1.83 | 1.75| 1.66 | 1.61 | 1.55| 1.50| 1.43 | 1.35| 1.2§
00 3.84 | 3.00 | 260 | 2.37| 221 | 210 | 2.01 | 1.94 | 1.88 | 1.83 | 1.75| 1.67 | 1.57 | 1.52| 146 | 1.39| 1.32 | 1.22 | 1.00
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s S1 /S . . . .
F =3 =21/, where st = S1/mand s? = S,/ are independent mean squares estimating a common variance o and based on m

[S{8!

and 7 degrees of freedom, respectively.

m+n

F
r
F(F) :/ %m"‘/zn”/zx""/z)’l(n—|—mx)’(”’+”)/2 dx = 975
o T(5)T

(S]]
N

n\m | 1 2 3 4 N 6 7 8 9 10 12 15 20 24 30 40 60 120 | oo
1 | 647.8 799.5 864.2] 899.6| 921.8] 937.1| 948.2) 956.7| 963.3| 968.6| 976.7] 984.9| 993.1) 997.2 1001| 1006| 1010| 1014| 1018
2 | 38.51 39.000 39.17] 39.25| 39.30| 39.33| 39.36| 39.37| 39.39| 39.40| 39.41 39.43| 39.45 39.46| 39.46| 39.47| 39.48 39.49] 39.50
3 | 17.44 16.04 15.44) 15.10 14.88 14.73| 14.62 14.54) 14.47) 14.42) 14.34 14.25| 14.17) 14.12) 14.08 14.04] 13.99 13.95| 13.90
4 | 12.22) 10.65| 9.98 | 9.60 | 9.36 | 9.20 | 9.07 | 8.98 | 8.90 | 8.84 | 8.75| 8.66 | 8.56 | 8.51 | 8.46 | 841 | 836 | 831 | 8.26
5 | 10.01 8.43 | 7.76 | 7.39 | 7.15| 6.98 | 6.85 | 6.76 | 6.68 | 6.62 | 6.52 | 6.43 | 6.33 | 6.28 | 6.23 | 6.18 | 6.12 | 6.07 | 6.02
6 | 881 | 726 | 6.60| 6.23 | 599 | 5.82| 5.70 | 5.60 | 552 | 546 | 537 | 527 | 517 | 5.12 | 5.07 | 5.01 | 4.96 | 490 | 4.85
7 | 8.07 | 6.54| 5.89 | 5.52| 529 | 512 | 499 | 490 | 482 | 4.76 | 4.67 | 4.57 | 447 | 442 | 436 | 431 | 425 | 420 | 4.14
8 | 757 | 6.06 | 542 | 5.05| 482 | 465 | 453 | 443 | 436 | 430 | 420 | 410 | 400 | 3.95| 3.89 | 3.84| 3.78 | 3.73 | 3.67
9| 721 571 | 5.08| 472 | 448 | 432 | 420 | 410 | 4.03 | 3.96 | 3.87 | 3.77 | 3.67 | 3.61 | 3.56 | 3.51 | 3.45 | 3.39 | 3.33
10 | 694 | 546 | 483 | 447 | 424 | 407 | 395 | 3.85| 3.78 | 3.72| 3.62 | 3.52 | 3.42 | 3.37 | 3.31 | 3.26 | 3.20 | 3.14 | 3.08
11 | 6.72 | 526 | 463 | 428 | 4.04 | 3.88 | 3.76 | 3.66 | 3.59 | 3.53 | 3.43 | 3.33 | 3.23 | 3.17 | 3.12 | 3.06 | 3.00 | 2.94 | 2.88
12 | 6.55| 5.10 | 447 | 4.12| 3.89| 3.73 | 3.61 | 3.51 | 3.44 | 3.37| 3.28 | 3.18 | 3.07 | 3.02 | 2.96 | 291 | 2.85| 2.79 | 2.72
13 | 641 | 497 | 435| 4.00| 3.77 | 3.60 | 3.48 | 3.39 | 3.31 | 3.25| 3.15| 3.05| 2.95| 2.89 | 2.84 | 2.78 | 2.72 | 2.66 | 2.60
14 | 6.30 | 4.86 | 424 | 3.89| 3.66 | 3.50 | 3.38 | 3.29| 3.21 | 3.15| 3.05| 2.95| 2.84 | 2.79 | 2.73 | 2.67 | 2.61 | 2.55| 2.49
15 | 6.20 | 477 | 415 | 3.80| 3.58 | 3.41 | 3.29 | 3.20 | 3.12 | 3.06 | 2.96 | 2.86 | 2.76 | 2.70 | 2.64 | 2.59 | 2.52 | 2.46 | 2.40
16 | 6.12 | 4.69 | 4.08 | 3.73 | 3.50| 3.34 | 3.22| 3.12| 3.05| 2.99| 2.89| 2.79 | 2.68 | 2.63 | 2.57 | 2.51 | 2.45| 2.38 | 2.32
17 | 6.04 | 462 | 401 | 3.66 | 3.44 | 3.28 | 3.16 | 3.06 | 2.98 | 2.92 | 2.82 | 2.72 | 2.62 | 2.56 | 2.50 | 2.44 | 2.38 | 2.32 | 2.2§
18 | 598 | 456 | 3.95| 3.61 | 3.38| 3.22 | 3.10 | 3.01 | 2.93 | 2.87 | 2.77 | 2.67 | 2.56 | 2.50 | 2.44 | 2.38 | 2.32 | 2.26 | 2.19
19 | 5.92| 451 | 3.90| 3.56 | 3.33| 3.17 | 3.05| 2.96 | 2.88 | 2.82 | 2.72 | 2.62 | 2.51 | 2.45| 2.39| 2.33 | 2.27 | 2.20 | 2.13
20 | 5.87 | 446 | 3.86 | 3.51 | 3.29 | 3.13 | 3.01 | 291 | 2.84 | 2.77 | 2.68 | 2.57 | 2.46 | 2.41 | 2.35| 2.29 | 2.22 | 2.16 | 2.09
21 | 583 | 442 | 3.82| 348 | 3.25| 3.09| 297 | 2.87 | 2.80 | 2.73 | 2.64 | 2.53 | 242 | 237 | 231 | 225 | 2.18 | 2.11 | 2.04
22 | 579 | 438 | 3.78 | 3.44 | 3.22 | 3.05| 293 | 284 | 2.76 | 2.70 | 2.60 | 2.50 | 2.39 | 2.33 | 2.27 | 2.21 | 2.14 | 2.08 | 2.00
23 | 575 | 435 | 3.75| 341 | 3.18 | 3.02 | 290 | 2.81 | 2.73 | 2.67 | 2.57 | 247 | 236 | 2.30 | 2.24 | 2.18 | 2.11 | 2.04 | 1.97
24 | 5.72 | 432 | 3.72 | 3.38 | 3.15| 299 | 2.87 | 2.78 | 2.70 | 2.64 | 2.54 | 2.44 | 233 | 2.27 | 2.21 | 2.15 | 2.08 | 2.01 | 1.94
25 | 569 | 429 369 | 335| 3.13| 297 | 2.85| 2.75| 2.68 | 2.61 | 2.51 | 241 | 230 | 2.24 | 2.18 | 2.12 | 2.05 | 1.98 | 1.91
26 | 5.66 | 427 | 3.67 | 3.33| 3.10 | 294 | 2.82 | 2.73 | 2.65| 2.59 | 249 | 239 | 2.28 | 2.22 | 2.16 | 2.09 | 2.03 | 1.95| 1.88
27 | 563 | 424 | 3.65| 3.31 | 3.08| 292 | 2.80 | 2.71 | 2.63 | 2.57 | 247 | 236 | 2.25| 2.19| 2.13 | 2.03 | 2.00 | 1.93 | 1.85
28 | 561 | 422 | 3.63 | 3.29| 3.06 | 290 | 2.78 | 2.69 | 2.61 | 2.55| 245 | 234 | 223 | 2.17 | 2.11 | 2.05 | 1.98 | 1.91 | 1.83
29 | 5.59 | 420 | 3.61 | 327 | 3.04 | 2.88 | 2.76 | 2.67 | 2.59 | 2.53 | 243 | 2.32 | 2.21 | 2.15| 2.09| 2.03 | 1.96 | 1.89 | 1.81
30 | 5.57 | 418 | 3.59 | 3.25 | 3.03 | 2.87 | 2.75 | 2.65 | 2.57 | 2.51 | 241 | 231 | 220 | 2.14 | 2.07 | 2.01 | 1.94 | 1.87 | 1.79
40 | 542 | 405| 346 | 3.13 | 290 | 2.74 | 2.62 | 2.53 | 2.45| 239 | 2.29 | 2.18 | 2.07 | 2.01 | 1.94| 1.88 | 1.80 | 1.72 | 1.64
60 | 5.29 | 393 | 3.34| 3.01 | 2.79| 2.63 | 2.51 | 241 | 233 | 2.27 | 217 | 2.06 | 1.94 | 1.88 | 1.82 | 1.74 | 1.67 | 1.58 | 1.48
120 | 5.15 | 3.80 | 3.23 | 2.89 | 2.67 | 2.52| 239 | 230 | 222 | 216 | 2.05 | 1.94| 1.82| 1.76 | 1.69 | 1.61 | 1.53 | 1.43 | 1.31
oo | 5.02| 3.69| 3.12 | 2.79 | 2.57 | 241 | 229 | 219 | 211 | 2.05| 1.94 | 1.83 | 1.71 | 1.64 | 1.57 | 1.48| 1.39 | 1.27 | 1.00
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%/%’ where s? = §;/m and s3 = S,/n are independent mean squares estimating a common variance o> and based on

n\m | 1 2 3 4 N 6 7 8 9 10 12 15 20 24 30 40 60 120 =)
1 4052 | 4999.§ 5403 | 5625 | 5764 | 5859 | 5928 | 5982 | 6022 | 6056 | 6106 | 6157 | 6209 | 6235 | 6261 | 6287 | 6313 | 6339 | 6366
2 | 98.50| 99.00| 99.17| 99.25| 99.30| 99.33| 99.36| 99.37| 99.39| 99.40| 99.42| 99.43| 99.45| 99.46| 99.47| 99.47| 99.48| 99.49| 99.50
3 34.12| 30.82| 29.46| 28.71| 28.24| 27.91| 27.67| 27.49| 27.35| 27.23| 27.05| 26.87| 26.69| 26.60| 26.50| 26.41| 26.32| 26.22| 26.13
4 | 21.20| 18.00| 16.69| 15.98| 15.52| 15.21| 14.98| 14.80| 14.66| 14.55| 14.37| 14.20| 14.02| 13.93| 13.84| 13.75| 13.65| 13.56| 13.46
N 16.26| 13.27| 12.06| 11.39| 10.97| 10.67| 10.46| 10.29| 10.16| 10.05| 9.89 | 9.72 | 9.55 | 9.47 | 9.38 9.29 | 9.20 | 9.11 9.02
6 13.75| 1092 9.78 | 9.15 | 8.75 847 | 826 | 810 | 798 | 787 | 7.72 | 7.56 | 7.40 | 7.31 7.23 7.14 | 7.06 | 6.97 | 6.88
7 1225 9.55 | 845 | 7.85 | 746 | 7.19 | 699 | 6.84 | 6.72 | 6.62 | 647 | 6.31 6.16 | 6.07 | 599 | 5.91 5.82 | 5.74 | S5.65
8 11.26| 8.65 | 7.59 | 7.01 6.63 | 6.37 | 6.18 6.03 | 5.91 5.81 5.67 | 5.52 | 5.36 | 5.28 | 520 | S5.12 | 5.03 | 495 | 4.86
9 10.56| 8.02 | 6.99 | 6.42 | 6.06 | 5.80 | S.61 547 | 535 | 526 | 511 | 496 | 481 | 473 | 4.65 | 4.57 | 448 | 440 | 431
10 10.04| 7.56 | 6.55 | 599 | 5.64 | 539 | 520 | 5.06 | 494 | 485 | 471 | 456 | 441 | 433 | 425 | 417 | 4.08 | 4.00 | 3.91
11 9.65 | 7.21 622 | 5.67 | 532 | 5.07 | 489 | 474 | 4.63 | 454 | 440 | 425 | 410 | 4.02 | 3.94 | 3.86 | 3.78 3.69 | 3.60
12 933 | 693 | 595 | 541 5.06 | 4.82 | 464 | 450 | 439 | 430 | 416 | 4.01 3.86 | 3.78 | 3.70 | 3.62 | 3.54 | 3.45 | 3.36
13 9.07 | 6.70 | 5.74 | 521 | 4.86 | 462 | 444 | 430 | 419 | 410 | 3.96 | 3.82 | 3.66 | 3.59 | 3.51 343 | 334 | 325 | 3.17
14 8.86 | 6.51 5.56 | 5.04 | 469 | 446 | 428 | 4.14 | 403 | 3.94 | 3.80 | 3.66 | 3.51 3.43 | 3.35 | 3.27 | 3.18 3.09 | 3.00
15 8.68 | 6.36 | 5.42 | 489 | 456 | 432 | 414 | 400 | 3.89 | 3.80 | 3.67 | 3.52 | 3.37 | 3.29 | 3.21 3.13 | 3.05 | 296 | 2.87
16 8.53 | 623 | 529 | 477 | 444 | 420 | 4.03 3.89 | 3.78 | 3.69 | 3.55 | 3.41 326 | 3.18 | 3.10 | 3.02 | 2.93 | 2.84 | 2.75
17 | 8.40 | 6.11 5.18 | 4.67 | 434 | 410 | 3.93 3.79 | 3.68 | 3.59 | 3.46 | 3.31 3.16 | 3.08 | 3.00 | 292 | 283 | 2.75 | 2.65
18 8.29 | 6.01 5.09 | 4.58 | 425 | 4.01 3.84 | 3.71 3.60 | 3.51 3.37 | 3.23 3.08 | 3.00 | 292 | 2.84 | 2.75 | 2.66 | 2.57
19 8.18 | 593 | 5.01 | 450 | 417 | 3.94 | 3.77 | 3.63 | 3.52 | 3.43 | 3.30 | 3.15 | 3.00 | 2.92 | 2.84 | 2.76 | 2.67 | 2.58 | 2.49
20 8.10 | 5.85 | 494 | 443 | 410 | 3.87 | 3.70 | 3.56 | 3.46 | 3.37 | 3.23 | 3.09 | 2.94 | 2.86 | 2.78 | 2.69 | 2.61 | 2.52 | 2.42
21 8.02 | 578 | 4.87 | 437 | 4.04 | 3.81 3.64 | 3.51 3.40 | 3.31 3.17 | 3.03 | 2.88 | 2.80 | 2.72 | 2.64 | 2.55 | 2.46 | 2.36
22 795 | 572 | 4.82 | 431 399 | 3.76 | 3.59 | 3.45 | 3.35 | 326 | 3.12 | 298 | 2.83 | 2.75 | 2.67 | 2.58 | 2.50 | 2.40 | 2.31
23 7.88 | 5.66 | 476 | 426 | 3.94 | 3.71 3.54 | 341 3.30 | 3.21 3.07 | 293 | 2.78 | 2.70 | 2.62 | 2.54 | 2.45 | 2.35 | 2.26
24 | 7.82 | 5.61 472 | 422 | 390 | 3.67 | 3.50 | 3.36 | 3.26 | 3.17 | 3.03 | 2.89 | 2.74 | 2.66 | 2.58 | 2.49 | 2.40 | 2.31 2.21
25 7.77 | 5.57 | 468 | 418 | 3.85 | 3.63 | 3.46 | 3.32 | 3.22 | 3.13 | 299 | 2.85 | 2.70 | 2.62 | 2.54 | 245 | 2.36 | 227 | 217
26 | 772 | 553 | 464 | 414 | 3.82 | 3.59 | 342 | 3.29 | 3.18 | 3.09 | 296 | 2.81 2.66 | 2.58 | 2.50 | 242 | 233 | 223 | 213
27 | 7.68 | 549 | 4.60 | 4.11 3.78 | 3.56 | 3.39 | 3.26 | 3.15 | 3.06 | 2.93 | 2.78 | 2.63 | 2.55 | 247 | 238 | 229 | 220 | 2.10
28 7.64 | 545 | 457 | 407 | 3.75 | 3.53 | 3.36 | 3.23 | 3.12 | 3.03 | 290 | 2.75 | 2.60 | 2.52 | 2.44 | 235 | 226 | 2.17 | 2.06
29 | 760 | 542 | 4.54 | 4.04 | 3.73 | 3.50 | 3.33 3.20 | 3.09 | 3.00 | 2.87 | 2.73 | 2.57 | 249 | 241 2.33 | 223 | 2.14 | 2.03
30 | 7.56 | 5.39 | 451 | 402 | 3.70 | 3.47 | 3.30 | 3.17 | 3.07 | 2.98 | 2.84 | 2.70 | 2.55 | 2.47 | 239 | 2.30 | 2.21 | 2.11 | 2.01
40 7.31 5.18 | 4.31 3.83 3.51 329 | 312 | 299 | 2.89 | 2.80 | 2.66 | 2.52 | 2.37 | 229 | 220 | 2.11 | 2.02 1.92 1.80
60 | 7.08 | 498 | 413 | 3.65 | 3.34 | 3.12 | 295 | 2.82 | 2.72 | 2.63 | 2.50 | 235 | 220 | 2.12 | 2.03 1.94 | 1.84 1.73 1.60
120 | 6.85 | 479 | 3.95 | 3.48 | 3.17 | 296 | 2.79 | 2.66 | 2.56 | 247 | 234 | 2.19 | 2.03 1.95 1.86 1.76 1.66 1.53 1.38
oo | 6.63 | 4.61 3.78 | 3.32 | 3.02 | 2.80 | 2.64 | 2.51 241 | 232 | 218 | 2.04 1.88 1.79 1.70 1.59 1.47 | 1.32 1.00




