PERCENTAGE POINTS, CHI-SQUARE DISTRIBUTION

This table gives values of x? such that
F(x)* = /X2 L g gy
o ¥

for n, the number of degrees of freedom, equal to 1, 2, .. ., 30. For n > 30, a normal approximation is quite accurate. The expression
V2x2—+/2n — 1 is approximately normally distributed as the standard normal distribution. Thus x2, the a-point of the distribution,
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may be computed by the formula
1
xf = Z[xa +2n—17%,
where x, is the a-point of the cumulative normal distribution. For even values of #, F(x?) can be written as
¥—1 e\
2y
1—F(x*) = ZO -
with A = 1 x? and x’ = J7. Thus the cumulative Chi-Square distribution is related to the cumulative Poisson distribution.
Another approximate formula for large n
2 /2 ’
2 — 1— = " =
Xa =1 < In T In
n = degrees of freedom
2, = the normal deviate (the value of x for which F(x) = the desired percentile).
x 1.282 1.645 1.960 2.326 2.576 3.090
F(x) .90 95 975 .99 995 999
X350 = 60[1 —0.00370 + 2.326(0.06086)]> = 88.4 is the 99th percentile for 60 degrees of freedom.
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n\F | .005 .010 .025 .050 .100 250 | .500 | .750 | .900 | .950 | .975 | .990 | .995
1 | .0000393 | .000157 | .000982 | .00393 | .0158 | .102 | 455 | 1.32 | 2.71 | 3.84 | 5.02 | 6.63 | 7.88
2 | .0100 .0201 .0506 .103 211 575 | 1.39 | 2.77 | 4.61 | 599 | 7.38 | 9.21 | 10.6
3 1.0717 115 216 352 584 1.21 | 237 | 4.11 | 6.25 | 7.81 | 9.35 | 11.3 | 12.8
4 | .207 297 484 711 1.06 1.92 | 3.36 | 539 | 7.78 | 949 | 11.1 | 13.3 | 14.9
S| 412 554 .831 1.15 1.61 2.67 | 435 | 6.63 | 9.24 | 11.1 | 12.8 | 15.1 | 16.7
6 | .676 872 1.24 1.64 2.20 345 | 535 | 7.84 | 10.6 | 12.6 | 144 | 16.8 | 18.5
7 1 .989 1.24 1.69 2.17 2.83 425 | 6.35 | 9.04 | 12.0 | 14.1 | 16.0 | 18.5 | 20.3
8 | 1.34 1.65 2.18 2.73 3.49 507 | 734 | 10.2 | 13.4 | 155 | 17.5 | 20.1 | 22.0
91 1.73 2.09 2.70 3.33 4.17 590 | 834 | 114 | 14.7 | 16.9 | 19.0 | 21.7 | 23.6
10 | 2.16 2.56 3.25 3.94 4.87 6.74 | 9.34 | 12.5 | 16.0 | 18.3 | 20.5 | 23.2 | 25.2
11 | 2.60 3.05 3.82 4.57 5.58 7.58 | 10.3 | 13.7 | 17.3 | 19.7 | 21.9 | 24.7 | 26.8
12 | 3.07 3.57 4.40 5.23 6.30 8.44 | 11.3 | 14.8 | 18.5 | 21.0 | 23.3 | 26.2 | 28.3
13 | 3.57 4.11 5.01 5.89 7.04 9.30 | 12.3 | 16.0 | 19.8 | 22.4 | 24.7 | 27.7 | 29.8
14 | 4.07 4.66 5.63 6.57 7.79 10.2 | 13.3 | 17.1 | 21.1 | 23.7 | 26.1 | 29.1 | 31.3
15 | 4.60 5.23 6.26 7.26 8.55 11.0 | 14.3 | 18.2 | 22.3 | 25.0 | 27.5 | 30.6 | 32.8
16 | 5.14 5.81 6.91 7.96 9.31 11.9 | 153 | 194 | 23.5 | 26.3 | 28.8 | 32.0 | 34.3
17 | 5.70 6.41 7.56 8.67 10.1 12.8 | 16.3 | 20.5 | 24.8 | 27.6 | 30.2 | 33.4 | 35.7
18 | 6.26 7.01 8.23 9.39 10.9 13.7 | 17.3 | 21.6 | 26.0 | 28.9 | 31.5 | 34.8 | 37.2
19 | 6.84 7.63 8.91 10.1 11.7 14.6 | 18.3 | 22.7 | 27.2 | 30.1 | 32.9 | 36.2 | 38.6
20 | 7.43 8.26 9.59 10.9 12.4 15.5 | 19.3 | 23.8 | 28.4 | 31.4 | 34.2 | 37.6 | 40.0
21 | 8.03 8.90 10.3 11.6 13.2 16.3 | 20.3 | 24.9 | 29.6 | 32.7 | 35.5 | 38.9 | 414
22 | 8.64 9.54 11.0 12.3 14.0 17.2 | 21.3 | 26.0 | 30.8 | 33.9 | 36.8 | 40.3 | 42.8
23 | 9.26 10.2 11.7 13.1 14.8 18.1 | 22.3 | 27.1 | 32.0 | 35.2 | 38.1 | 41.6 | 44.2
24 | 9.89 10.9 12.4 13.8 15.7 19.0 | 23.3 | 28.2 | 33.2 | 36.4 | 39.4 | 43.0 | 45.6
25 | 10.5 11.5 13.1 14.6 16.5 19.9 | 243 | 29.3 | 344 | 37.7 | 40.6 | 44.3 | 46.9
26 | 11.2 12.2 13.8 15.4 17.3 20.8 | 25.3 | 304 | 35.6 | 38.9 | 41.9 | 45.6 | 48.3
27 | 11.8 12.9 14.6 16.2 18.1 21.7 | 26.3 | 31.5 | 36.7 | 40.1 | 43.2 | 47.0 | 49.6
28 | 12.5 12.6 15.3 16.9 18.9 22.7 | 27.3 | 32.6 | 37.9 | 41.3 | 44.5 | 48.3 | 51.0
29 | 13.1 14.3 16.0 17.7 19.8 23.6 | 28.3 | 33.7 | 39.1 | 42.6 | 45.7 | 49.6 | 52.3
30 | 13.8 15.0 16.8 18.5 20.6 24.5 | 29.3 | 34.8 | 40.3 | 43.8 | 47.0 | 50.9 | 53.7




