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Cumulative z-Areas for Standard Normal Distribution 
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 Critical Values:-     t - Statistic & Chi-Squared, χ 2  
 

Tails Degrees
of freedom 95% 99% 95% 99%

1 or 2 df 0.05 0.01 0.05 0.01

2 1 12.71 63.66
1 6.31 31.82 3.84 6.63
2 2 4.30 9.92
1 2.92 6.96 5.99 9.21
2 3 3.18 5.84
1 2.35 4.54 7.81 11.34
2 4 2.78 4.60
1 2.13 3.75 9.49 13.28
2 5 2.57 4.03
1 2.02 3.36 11.07 15.09
2 6 2.45 3.71
1 1.94 3.14 12.59 16.81
2 7 2.36 3.50
1 1.89 3.00 14.07 18.48
2 8 2.31 3.36
1 1.86 2.90 15.51 20.09
2 9 2.26 3.25
1 1.83 2.82 16.92 21.67
2 10 2.23 3.17
1 1.81 2.76 18.31 23.21
2 11 2.20 3.11
1 1.80 2.72 19.68 24.73
2 12 2.18 3.05
1 1.78 2.68 21.03 26.22
2 13 2.16 3.01
1 1.77 2.65 22.36 27.69
2 14 2.14 2.98
1 1.76 2.62 23.68 29.14
2 15 2.13 2.95
1 1.75 2.60 25.00 30.58
2 16 2.12 2.92
1 1.75 2.58 26.30 32.00
2 17 2.11 2.90
1 1.74 2.57 27.59 33.41
2 18 2.10 2.88
1 1.73 2.55 28.87 34.81
2 19 2.09 2.86
1 1.73 2.54 30.14 36.19
2 20 2.09 2.85
1 1.72 2.53 31.41 37.57
2 25 2.06 2.79
1 1.71 2.49 37.65 44.31
2 50 2.01 2.68
1 1.68 2.40 67.50 76.15
2 Infinity 1.96 2.58
1 1.64 2.33

Significance Significance

t  - Statistic Chi-Squared 
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Critical F Values at 0.05 (95%) Significance 
 

df N = Degrees of freedom for Numerator
df D = Degrees of freedom for Denominator

Tails df N = 1 2 3 4 5 6 7 8 9 10 15 20 30 50 100
1 or 2 df D

2 1 648 799 864 900 922 937 948 957 963 969 985 993 1001 1008 1013
1 161 199 216 225 230 234 237 239 241 242 246 248 250 252 253
2 2 38.5 39.0 39.2 39.2 39.3 39.3 39.4 39.4 39.4 39.4 39.4 39.4 39.5 39.5 39.5
1 18.5 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 19.5 19.5 19.5
2 3 17.4 16.0 15.4 15.1 14.9 14.7 14.6 14.5 14.5 14.4 14.3 14.2 14.1 14.0 14.0
1 10 10 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.70 8.66 8.62 8.58 8.55
2 4 12.2 10.6 9.98 9.60 9.36 9.20 9.07 8.98 8.90 8.84 8.66 8.56 8.46 8.38 8.32
1 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.86 5.80 5.75 5.70 5.66
2 5 10.0 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68 6.62 6.43 6.33 6.23 6.14 6.08
1 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.62 4.56 4.50 4.44 4.41
2 6 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52 5.46 5.27 5.17 5.07 4.98 4.92
1 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 3.94 3.87 3.81 3.75 3.71
2 7 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82 4.76 4.57 4.47 4.36 4.28 4.21
1 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.51 3.44 3.38 3.32 3.27
2 8 7.57 6.06 5.42 5.05 4.82 4.65 4.53 4.43 4.36 4.30 4.10 4.00 3.89 3.81 3.74
1 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.22 3.15 3.08 3.02 2.97
2 9 7.21 5.71 5.08 4.72 4.48 4.32 4.20 4.10 4.03 3.96 3.77 3.67 3.56 3.47 3.40
1 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.01 2.94 2.86 2.80 2.76
2 10 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.78 3.72 3.52 3.42 3.31 3.22 3.15
1 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.85 2.77 2.70 2.64 2.59
2 15 6.20 4.77 4.15 3.80 3.58 3.41 3.29 3.20 3.12 3.06 2.86 2.76 2.64 2.55 2.47
1 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.40 2.33 2.25 2.18 2.12
2 20 5.87 4.46 3.86 3.51 3.29 3.13 3.01 2.91 2.84 2.77 2.57 2.46 2.35 2.25 2.17
1 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 2.20 2.12 2.04 1.97 1.91
2 30 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 2.57 2.51 2.31 2.20 2.07 1.97 1.88
1 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.01 1.93 1.84 1.76 1.70
2 50 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 2.38 2.32 2.11 1.99 1.87 1.75 1.66
1 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07 2.03 1.87 1.78 1.69 1.60 1.52
2 100 5.18 3.83 3.25 2.92 2.70 2.54 2.42 2.32 2.24 2.18 1.97 1.85 1.71 1.59 1.48
1 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.97 1.93 1.77 1.68 1.57 1.48 1.39  

 
 

Example: 
 
Critical F-value for 1-tailed test with dfN = 15 and dfD = 8 at 0.05 significance: 
 

F1,0.05,15,8 = 3.22 
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 Critical Values at 0.05 (95%) Significance for 
• Pearson's correlation coefficient, r 
• Spearman's Rank correlation coefficient, rS 
• Wilcoxon lower limit, WL 

 
Tails Sample Pearson's Spearman's Wilcoxon

size
1 or 2 n r r s W L

2 4 0.950
1 0.900
2 5 0.878 -
1 0.805 0.900
2 6 0.811 0.886 -
1 0.729 0.829 2
2 7 0.754 0.786 2
1 0.669 0.714 3
2 8 0.707 0.738 3
1 0.622 0.643 5
2 9 0.666 0.683 5
1 0.582 0.600 8
2 10 0.632 0.648 8
1 0.549 0.564 10
2 11 0.602 0.623 10
1 0.521 0.523 13
2 12 0.576 0.591 13
1 0.497 0.497 17
2 13 0.553 0.566 17
1 0.476 0.475 21
2 14 0.532 0.545 21
1 0.456 0.457 25
2 15 0.514 0.525 25
1 0.441 0.441 30
2 16 0.497 0.507 29
1 0.426 0.425 35
2 17 0.482 0.490 34
1 0.412 0.412 41
2 18 0.468 0.476 40
1 0.400 0.399 47
2 19 0.456 0.462 46
1 0.389 0.388 53
2 20 0.444 0.450 52
1 0.378 0.377 60
2 25 0.396 0.400 89
1 0.337 0.336 100
2 30 0.361 0.364 137
1 0.306 0.305 151  

 

StatTables.doc / p5 



Mann-Whitney Lower Limit, UL, at 0.05 (95%) Significance 
Tails Sample sizes

1 or 2 n 2 n 1  = 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2 2 0 1 1 1 1 1 2 2 2 2
1 0 1 1 1 1 2 2 3 3 3 3 4 4 4
2 3 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8
1 0 1 2 2 3 4 4 5 5 6 7 7 8 9 9 10 11
2 4 0 1 2 3 4 4 5 6 7 8 9 10 11 11 12 13 14
1 0 1 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18
2 5 0 1 2 3 5 6 7 8 9 11 12 13 14 15 17 18 19 20
1 1 2 4 5 6 8 9 11 12 13 15 16 18 19 20 22 23 25
2 6 1 2 3 5 6 8 10 11 13 14 16 17 19 21 22 24 25 27
1 2 3 5 7 8 10 12 14 16 17 19 21 23 25 26 28 30 32
2 7 1 3 5 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
1 0 2 4 6 8 11 13 15 17 19 21 24 26 28 30 33 35 37 39
2 8 0 2 4 6 8 10 13 15 17 19 22 24 26 29 31 34 36 38 41
1 1 3 5 8 10 13 15 18 20 23 26 28 31 33 36 39 41 44 47
2 9 0 2 4 7 10 12 15 17 20 23 26 28 31 34 37 39 42 45 48
1 1 4 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
2 10 0 3 5 8 11 14 17 20 23 26 29 33 36 39 42 45 48 52 55
1 1 4 7 11 14 17 20 24 27 31 34 37 41 44 48 51 55 58 62
2 11 0 3 6 9 13 16 19 23 26 30 33 37 40 44 47 51 55 58 62
1 1 5 8 12 16 19 23 27 31 34 38 42 46 50 54 57 61 65 69
2 12 1 4 7 11 14 18 22 26 29 33 37 41 45 49 53 57 61 65 69
1 2 5 9 13 17 21 26 30 34 38 42 47 51 55 60 64 68 72 77
2 13 1 4 8 12 16 20 24 28 33 37 41 45 50 54 59 63 67 72 76
1 2 6 10 15 19 24 28 33 37 42 47 51 56 61 65 70 75 80 84
2 14 1 5 9 13 17 22 26 31 36 40 45 50 55 59 64 69 74 78 83
1 3 7 11 16 21 26 31 36 41 46 51 56 61 66 71 77 82 87 92
2 15 1 5 10 14 19 24 29 34 39 44 49 54 59 64 70 75 80 85 90
1 3 7 12 18 23 28 33 39 44 50 55 61 66 72 77 83 88 94 100
2 16 1 6 11 15 21 26 31 37 42 47 53 59 64 70 75 81 86 92 98
1 3 8 14 19 25 30 36 42 48 54 60 65 71 77 83 89 95 101 107
2 17 2 6 11 17 22 28 34 39 45 51 57 63 69 75 81 87 93 99 105
1 3 9 15 20 26 33 39 45 51 57 64 70 77 83 89 96 102 109 115
2 18 2 7 12 18 24 30 36 42 48 55 61 67 74 80 86 93 99 106 112
1 4 9 16 22 28 35 41 48 55 61 68 75 82 88 95 102 109 116 123
2 19 2 7 13 19 25 32 38 45 52 58 65 72 78 85 92 99 106 113 119
1 4 10 17 23 30 37 44 51 58 65 72 80 87 94 101 109 116 123 130
2 20 2 8 14 20 27 34 41 48 55 62 69 76 83 90 98 105 112 119 127
1 4 11 18 25 32 39 47 54 62 69 77 84 92 100 107 115 123 130 138  
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Formula Sheet 
 
Propagating Uncertainty 
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Non-Parametric Tests 
Wilcoxon Mann-Whitney 

W(+) + W(-) = 0.5 × n × (n + 1) Ux = Wx - nx(nx + 1)/2 
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