Critical Values of the Chi-Square Distribution

These tables contain the so-called critical values of the chi-square distribution. Because of the
lack of symmetry of the chi-square distribution, separate tables are provided for the upper and
lower tails of the distribution.

A test statistic with » degrees of freedom is computed from the data. For upper one-sided tests,
the test statistic is compared with a value from the table of upper critical values. For two-sided
tests, the test statistic is compared with values from both the table for the upper critical value and
the table for the lower critical value.

The significance level, ¥, is demonstrated with the graph below which shows a chi-square
distribution with 3 degrees of freedom for a two-sided test at significance level ex= 0.05. If the
test statistic is greater than the upper critical value or less than the lower critical value, we reject
the null hypothesis. Specific instructions are given below.

Chi-Square PDF (Two-Sided Test at Alpha = 0.05)
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Given a specified value for ¢:

1. For a two-sided test, find the column corresponding to «/2 in the table for upper critical
values and reject the null hypothesis if the test statistic is greater than the tabled value.
Similarly, find the column corresponding to 1 - «#+/2 in the table for lower critical values and
reject the null hypothesis if the test statistic is less than the tabled value.

2. For an upper one-sided test, find the column corresponding to ¢ in the upper critical
values table and reject the null hypothesis if the test statistic is greater than the tabled
value.

3. For a lower one-sided test, find the column corresponding to 1 - ¢x in the lower critical
values table and reject the null hypothesis if the computed test statistic is less than the
tabled value.



Upper critical values of chi-square distribution with v degrees of freedom

Probability of exceeding the critical value

¥ 0.10 0.05 0.025 0.01 0.001
1 2.706 3.841 5.024 6.635 10.828
2 4.605 5.991 7.378 9.210 13.816
3 6.251 7.815 9.348 11.345 16.266
4 7.779 9.488 11.143 13.277 18.467
5 9.236 11.070 12.833 15.086 20.515
6 10.645 12.592 14.449 16.812 22.458
7 12.017 14.067 16.013 18.475 24.322
8 13.362 15.507 17.535 20.090 26.125
9 14.684 16.919 19.023 21.666 27.877
10 15.987 18.307 20.483 23.209 29.588
11 17.275 19.675 21.920 24.725 31.264
12 18.549 21.026 23.337 26.217 32.910
13 19.812 22.362 24.736 27.688 34.528
14 21.064 23.685 26.119 29.141 36.123
15 22.307 24.996 27.488 30.578 37.697
16 23.542 26.296 28.845 32.000 39.252
17 24.769 27.587 30.191 33.409 40.790
18 25.989 28.869 31.526 34.805 42.312
19 27.204 30.144 32.852 36.191 43.820
20 28.412 31.410 34.170 37.566 45.315
21 29.615 32.671 35.479 38.932 46.797
22 30.813 33.924 36.781 40.289 48.268
23 32.007 35.172 38.076 41.638 49.728
24 33.196 36.415 39.364 42.980 51.179
25 34.382 37.652 40.646 44 .314 52.620
26 35.563 38.885 41.923 45.642 54.052
27 36.741 40.113 43.195 46.963 55.476
28 37.916 41.337 44 .461 48.278 56.892
29 39.087 42 .557 45.722 49.588 58.301
30 40.256 43.773 46.979 50.892 59.703
31 41.422 44 .985 48.232 52.191 61.098
32 42.585 46.194 49.480 53.486 62.487
33 43.745 47.400 50.725 54.776 63.870
34 44903 48.602 51.966 56.061 65.247
35 46.059 49.802 53.203 57.342 66.619
36 47.212 50.998 54.437 58.619 67.985
37 48.363 52.192 55.668 59.893 69.347
38 49.513 53.384 56.896 61.162 70.703
39 50.660 54.572 58.120 62.428 72.055
40 51.805 55.758 59.342 63.691 73.402
41 52.949 56.942 60.561 64.950 74.745
42 54.090 58.124 61.777 66.206 76.084
43 55.230 59.304 62.990 67.459 77.419
44 56.369 60.481 64.201 68.710 78.750
45 57.505 61.656 65.410 69.957 80.077
46 58.641 62.830 66.617 71.201 81.400
47 59.774 64.001 67.821 72.443 82.720
48 60.907 65.171 69.023 73.683 84.037
49 62.038 66.339 70.222 74.919 85.351
50 63.167 67.505 71.420 76.154 86.661
51 64.295 68.669 72.616 77.386 87.968
52 65.422 69.832 73.810 78.616 89.272
53 66.548 70.993 75.002 79.843 90.573
54 67.673 72.153 76.192 81.069 91.872
55 68.796 73.311 77.380 82.292 93.168
56 69.919 74.468 78.567 83.513 94.461
57 71.040 75.624 79.752 84.733 95.751
58 72.160 76.778 80.936 85.950 97.039
59 73.279 77.931 82.117 87.166 98.324
60 74.397 79.082 83.298 88.379 99.607
61 75.514 80.232 84.476 89.591 100.888
62 76.630 81.381 85.654 90.802 102.166
63 77.745 82.529 86.830 92.010 103.442
64 78.860 83.675 88.004 93.217 104.716
65 79.973 84.821 89.177 94.422 105.988
66 81.085 85.965 90.349 95.626 107.258
67 82.197 87.108 91.519 96.828 108.526
68 83.308 88.250 92.689 98.028 109.791
69 84.418 89.391 93.856 99.228 111.055



70 85.527 90.531 95.023 100.425 112.317

71 86.635 91.670 96.189 101.621 113.577
72 87.743 92.808 97.353 102.816 114.835
73 88.850 93.945 98.516 104.010 116.092
74 89.956 95.081 99.678 105.202 117.346
75 91.061 96.217 100.839 106.393 118.599
76 92.166 97.351 101.999 107.583 119.850
77 93.270 98.484 103.158 108.771 121.100
78 94.374 99.617 104.316 109.958 122.348
79 95.476 100.749 105.473 111.144 123.594
80 96.578 101.879 106.629 112.329 124.839
81 97.680 103.010 107.783 113.512 126.083
82 98.780 104.139 108.937 114.695 127.324
83 99.880 105.267 110.090 115.876 128.565
84 100.980 106.395 111.242 117.057 129.804
85 102.079 107.522 112.393 118.236 131.041
86 103.177 108.648 113.544 119.414 132.277
87 104.275 109.773 114.693 120.591 133.512
88 105.372 110.898 115.841 121.767 134.746
89 106.469 112.022 116.989 122.942 135.978
90 107.565 113.145 118.136 124.116 137.208
91 108.661 114.268 119.282 125.289 138.438
92 109.756 115.390 120.427 126.462 139.666
93 110.850 116.511 121.571 127.633 140.893
94 111.944 117.632 122.715 128.803 142.119
95 113.038 118.752 123.858 129.973 143.344
96 114.131 119.871 125.000 131.141 144 .567
97 115.223 120.990 126.141 132.309 145.789
98 116.315 122.108 127.282 133.476 147.010
99 117.407 123.225 128.422 134.642 148.230
100 118.498 124.342 129.561 135.807 149.449

Lower critical values of chi-square distribution with v degrees of freedom

Probability of exceeding the critical value

v 0.90 0.95 0.975 0.99 0.999
1. .016 .004 .001 .000 .000
2. .211 .103 .051 .020 .002
3. .584 .352 .216 .115 .024
4. 1.064 .711 .484 .297 .091
5. 1.610 1.145 .831 .554 .210
6. 2.204 1.635 1.237 .872 .381
7. 2.833 2.167 1.690 1.239 .598
8. 3.490 2.733 2.180 1.646 .857
9. 4.168 3.325 2.700 2.088 1.152
10. 4.865 3.940 3.247 2.558 1.479
11. 5.578 4.575 3.816 3.053 1.834
12. 6.304 5.226 4.404 3.571 2.214
13. 7.042 5.892 5.009 4.107 2.617
14. 7.790 6.571 5.629 4.660 3.041
15. 8.547 7.261 6.262 5.229 3.483
16. 9.312 7.962 6.908 5.812 3.942
17. 10.085 8.672 7.564 6.408 4.416
18. 10.865 9.390 8.231 7.015 4.905
19. 11.651 10.117 8.907 7.633 5.407
20. 12.443 10.851 9.591 8.260 5.921
21. 13.240 11.591 10.283 8.897 6.447
22. 14.041 12.338 10.982 9.542 6.983
23. 14.848 13.091 11.689 10.196 7.529
24. 15.659 13.848 12.401 10.856 8.085
25. 16.473 14.611 13.120 11.524 8.649
26. 17.292 15.379 13.844 12.198 9.222
27. 18.114 16.151 14.573 12.879 9.803
28. 18.939 16.928 15.308 13.565 10.391
29. 19.768 17.708 16.047 14.256 10.986
30. 20.599 18.493 16.791 14.953 11.588
31. 21.434 19.281 17.539 15.655 12.196
32. 22.271 20.072 18.291 16.362 12.811
33. 23.110 20.867 19.047 17.074 13.431
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