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I
Table 7 Cutoff Points of the Chi-Square Distribution Function

20.0

.1019
.1565
.2211
.29)
.3814
.4703
.5591
.6437
.7206
.7875

for selected probabilities a, the table shows the values . such that P( > %.,) = a, where i is a chi-square random variable with u degrees of free
dom. for example, the probability is .100 that a chi.square random variable with 10 degrees of freedom is greater than 15.99..8432

.8878 V
a

.9221 .995 .990 .973 .950 .900 .100 .050 .025 .010 .005.475 1 0.0393 0.0157 0.0982 0.02393 0.0158 2.71 3.84 5.02 6.63 7.882 0.0100 0.0201 0.0506 0.103 0.211 4.61 5.99 7.38 9.21 10.603 0.072 0.115 0.216 0.352 0.584 6.25 7.81 9.35 11.34 12.84zio 4 0.207 0.297 0.484 0.711 1.064 7.78 9.49 11.14 13.28 14.860063 5 0.412 0.554 0.831 1.145 1.61 9.24 11.07 12.83 15.09 16.73.0129 6 0.676 0.872 1.24 1.64 2.20 10.64 12.59 14.45 16.81 1855.0245 7 0.989 1.24 1.69 2.17 2.83 12.02 14.07 16.01 18.48 20.28.0434 8 1.34 1.65 2.18 2.73 3.49 13.36 15.51 17.53 20.09 21.96.0716 9 1.73 2.09 2.70 3.33 4.17 14.68 16.92 19.02 21.67 23.59.U1 10 2.16 2.56 3.25 3.94 4.87 15.99 18.31 20.48 23.21 25.19
.1629 11 2.60 3.05 3.82 4.57 5.58 17.28 19.68 21.92 24.73 26.76
.2270 12 3.07 3.57 4.40 5.23 6.30 18.55 21.03 23.31 26.22 28.30 -

.3017 13 3.57 4.11 5.01 589- 7.01 19.81 22.36 24.74 27.69 29.82

.3843 11 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 29.14 31.3213 4.60 5.23 6.26 7.26 855 22.31 25.00 27.49 30.58 32.80
“ 16 5.11 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00 31.27
.640

17 5.70 6.41 7.56 8.67 10.09 24.77 27.59 30.19 33.41 35.72
.,160

18 6.26 7.01 8.23 9.39 10.86 25.99 28.87 31.53 34.81 37.16•7883: 19 6.84 7.63 8.91 10.12 11.65 27.20 30.14 32.85 36.19 38.58.8826 20 7.43 8.26 9.59 10.85 12.44 28.41 31.41 34.17 37.57 40.009175 21 8.03 8.90 10.28 11.59 13.21 29.62 32.67 35.48 38.93 41.4022 8.64 9.54 10.98 12.34 14.04 30.81 33.92 36.78 40.29 42.8023 9.26 10.20 11.69 13.09 14.85 32.01 35.17 38.08 11.61 44.18
— 24 9.89 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 43.56—E 25 10.52 11.52 13.12 14.61 16.47 34.38 37.65 40.63 44.31 16.93

.006
26 11.16 12.20 13.84 15.38 17.29 33.56 38.89 41.92 45.64 48.29

.01:1
27 11.81 12.88 11.57 16.15 18.11 36.74 40.11 43.19 46.96 49.6428 12.46 13.56 15.31 16.93 18.94 37.92 41.34 44.46 48.26 50.9929 13.12 14.26 16.05 17.71 19.77 39.09 42.56 45.72 49.59 52.31.1170 30 13.79 14.95 16.79 18.49 20.60 40.26 43.77 46.98 50.89 53.67.1690 10 20.71 22.16 21.43 26.51 29.05 51.81 55.76 59.34 63.69 66.77‘325 50 27.99 29.71 32.36 34.76 37.69 63.17 67.50 71.42 76.15 7949.3060 60 35.53 37.48 40.48 43.19 46.46 71.40 79.08 83.30 88.38 91.953869 70 13.28 45.44 48.76 31.74 55.33 85.53 90.53 95.02 100.4 104.2

.4716 80 51.17 53.51 57.15 60.39 61.28 96.58 101.9 106.6 112.3 116.3

.5564 90 59.20 61.75 65.65 69.13 73.29 107.6 113.1 116.1 124.1 128.3
.6374 100 67.33 70.06 74.22 77.93 82.36 118.5 124.3 129.6 133.8 140.2
.7117
.777 1
.8324
.8775 I

Reproduced with permission from C. M. Thompson, “Tables of percentage points of the chi-square distribution,” Bionwtrika 32(1941).
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Table 8 Upper Critical Values of Students Distribution with v Degrees of Freedom

tIAz

for selected probabilities, a, the table shows the values t,. such that Pt I.,. > 1,,,) = a, where t. is a Student’s I random variable with e degressof freedom. For example, the probability is .10 that a Student’s t random variable with 10 degrees of freedom exceeds 1372.

PROBABILITY OF EXCEEDING THE CRITiCAL VALUE
I

d

1’ 0.10 0.05 0.025 0.01 0.005 0.001
1 3.078 6.314 12.706 31.821 63.657 318.313
2 1.886 2.920 4.303 6.965 9.925 22.327
3 1.638 2.353 3.182 4.541 5.841 10.215
4 1.533 2.132 2176 3.747 4.604 7.173
5 1.476 2.015 2.571 3.365 4.032 5.893
6 1.410 1.943 2.447 3.143 3.707 5.208
7 1,415 1.895 2.365 2.998 3,499 4.782

.8 1.397 1.860 2.306 2,896 3355 4.499
9 1.383 1.833 2.262 2.821 3250 4.296

10 1,372 1.812 2.228 2.764 3.169 4.143
ii 1.363 1.7% 2.201 2.71$ 3.106 4.024
12 1.356 1.782 2.179 2.681 3.055 3,929
13 1.350 1.771 2.160 2.650 3,012 3.852
14 1345 1.761 2.145 2.624 2.977 3.7$?
15 1.341 1,753 2.131 2.602 2.947 3.733
16 1,337 1.746 2.120 2.583 2.92; 3.686
17 1.333 1.740 2.110 2,567 2.898 3.646
18 1.330 1.734 2.101 2,552 2.878 3.610
19 1.328 1.729 2.093 2.539 1861 3.579
20 1.325 1.725 2.086 2.528 2,845 3.552
21 1.323 1.721 2.080 2.51$ 2.831 3.527
22 1.321 1.717 2.074 2.508 2.819 3.505

‘ 23 1.319 1.714 2.069 2,500 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.706 2.060 2.485 2,787 3.450
26 1.315 1.706 2.056 2.479 2179 3.435
27 1.314 1.703 2.052 2.473 2.771 3.421
28 1.313 1.701 2.048 2,467 2.763 3.408
29 1.311 1.699 2.045 2.462 2.756 3.396
30 1.310 1.697 2.042 2.457 2.750 3.385
40 1.303 1.684 2.021 2.423 2.704 3.307
60 1.296 1.67 1 2.000 2.390 2.660 3.23%

100 1.290 1.660 1.984 2.364 2,626 3.174
z 1.282 1.645 1.960

- 2326 2.576 3.090
NISTi’SEMATECF-i c’.Hirndt’ook of Statihcal Method, http:/IwwwitLnist.gov?d1v898/handbookJ, September 2011.
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