
Appendix J

The Chi Square Distribution

The χ2 distribution is an asymmetric distribution that has a minimum value
of 0, but no maximum value. The curve reaches a peak to the right of 0,
and then gradually declines in height, the larger the χ2 value is. The curve
approaches, but never quite touches, the horizontal axis.

For each degree of freedom there is a different χ2 distribution. The mean
of the chi square distribution is the degree of freedom and the standard devi-
ation is twice the degrees of freedom. This implies that the χ2 distribution
is more spread out, with a peak farther to the right, for larger than for
smaller degrees of freedom. As a result, for any given level of significance,
the critical region begins at a larger chi square value, the larger the degree
of freedom.

Figure J.1 shows the shape of the distribution. The χ2 value is on the
horizontal axis, with the probability for each χ2 value being represented by
the vertical axis. The shaded area in the diagram represents the level of
significance α shown in the table.

The χ2 table which follows gives χ2 values for selected levels of signifi-
cance. All of the levels of significance shown represent areas in the right tail
of the chi square distribution. The first page of the table shows χ2 values for
the commonly used levels of significance. For example, if the α = 0.05 level
of significance is selected, and there are 7 degrees of freedom, the critical
chi square value is 14.067. This means that for 7 degrees of freedom, there
is exactly 0.05 of the area under the chi square distribution that lies to the
right of χ2 = 14.067.

The second page of the table gives chi square values for the left end
and the middle of the distribution. Again, the αs across the top represent
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Figure J.1: The χ2 distribution

areas that lie to the right of the χ2 values shown in the table. For example,
for 5 degrees of freedom, there is 0.95 of the area that lies to the right of
χ2 = 1.610. The median χ2 value for 5 degrees of freedom is 4.352. That
is, at α = 0.5, and 5 degrees of freedom, 0.5 of the area under the curve lies
to the right of χ2 = 4.352, with the other 0.5 to the left of this chi square
value.

The chi square value on the second page of the table are not commonly
used. However, they could be used when attempting to show how close a
frequency distribution matches some hypothesized distribution. In this case,
small values for the chi square statistic, or large significance levels, show a
close match between the frequency distribution and the hypothesized values.
Similarly, when examining cross classification of two variables, these smaller
chi square values could be used to show that how close to exact independence
the two variables are.

The chi square values in this table were generated by the SHAZAM
program. The χ2 values are accurate to three decimal places.
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Table of the chi square distribution – Appendix J, p. 915

Level of Significance α
df 0.200 0.100 0.075 0.050 0.025 0.010 0.005 0.001 0.0005

1 1.642 2.706 3.170 3.841 5.024 6.635 7.879 10.828 12.116
2 3.219 4.605 5.181 5.991 7.378 9.210 10.597 13.816 15.202
3 4.642 6.251 6.905 7.815 9.348 11.345 12.838 16.266 17.731
4 5.989 7.779 8.496 9.488 11.143 13.277 14.860 18.467 19.998
5 7.289 9.236 10.008 11.070 12.833 15.086 16.750 20.516 22.106
6 8.558 10.645 11.466 12.592 14.449 16.812 18.548 22.458 24.104
7 9.803 12.017 12.883 14.067 16.013 18.475 20.278 24.322 26.019
8 11.030 13.362 14.270 15.507 17.535 20.090 21.955 26.125 27.869
9 12.242 14.684 15.631 16.919 19.023 21.666 23.589 27.878 29.667

10 13.442 15.987 16.971 18.307 20.483 23.209 25.188 29.589 31.421
11 14.631 17.275 18.294 19.675 21.920 24.725 26.757 31.265 33.138
12 15.812 18.549 19.602 21.026 23.337 26.217 28.300 32.910 34.822
13 16.985 19.812 20.897 22.362 24.736 27.688 29.820 34.529 36.479
14 18.151 21.064 22.180 23.685 26.119 29.141 31.319 36.124 38.111
15 19.311 22.307 23.452 24.996 27.488 30.578 32.801 37.698 39.720
16 20.465 23.542 24.716 26.296 28.845 32.000 34.267 39.253 41.309
17 21.615 24.769 25.970 27.587 30.191 33.409 35.719 40.791 42.881
18 22.760 25.989 27.218 28.869 31.526 34.805 37.157 42.314 44.435
19 23.900 27.204 28.458 30.144 32.852 36.191 38.582 43.821 45.974
20 25.038 28.412 29.692 31.410 34.170 37.566 39.997 45.315 47.501
21 26.171 29.615 30.920 32.671 35.479 38.932 41.401 46.798 49.013
22 27.301 30.813 32.142 33.924 36.781 40.289 42.796 48.269 50.512
23 28.429 32.007 33.360 35.172 38.076 41.639 44.182 49.729 52.002
24 29.553 33.196 34.572 36.415 39.364 42.980 45.559 51.180 53.480
25 30.675 34.382 35.780 37.653 40.646 44.314 46.928 52.620 54.950
26 31.795 35.563 36.984 38.885 41.923 45.642 48.290 54.053 56.409
27 32.912 36.741 38.184 40.113 43.195 46.963 49.645 55.477 57.860
28 34.027 37.916 39.380 41.337 44.461 48.278 50.994 56.894 59.302
29 35.139 39.087 40.573 42.557 45.722 49.588 52.336 58.302 60.738
30 36.250 40.256 41.762 43.773 46.979 50.892 53.672 59.704 62.164
40 47.269 51.805 53.501 55.759 59.342 63.691 66.766 73.403 76.097
50 58.164 63.167 65.030 67.505 71.420 76.154 79.490 86.662 89.564
60 68.972 74.397 76.411 79.082 83.298 88.380 91.952 99.609 102.698
70 79.715 85.527 87.680 90.531 95.023 100.425 104.215 112.319 115.582
80 90.405 96.578 98.861 101.880 106.629 112.329 116.321 124.842 128.267
90 101.054 107.565 109.969 113.145 118.136 124.117 128.300 137.211 140.789

100 111.667 118.498 121.017 124.342 129.561 135.807 140.170 149.452 153.174


