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TABLE V Percentage Points of the Studentized Range Statistica

q0.01(p, f )

p

f 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 90 135 164 186 202 216 227 237 246 253 260 266 272 272 282 286 290 294 298

2 14.0 19.0 22.3 24.7 26.6 28.2 29.5 30.7 31.7 32.6 33.4 31.4 34.8 35.4 36.0 36.5 37.0 37.5 37.9

3 8.26 10.6 12.2 13.3 14.2 15.0 15.6 16.2 16.7 17.1 17.5 17.9 18.2 18.5 18.8 19.1 19.3 19.5 19.8

4 6.51 8.12 9.17 9.96 10.6 11.1 11.5 11.9 12.3 12.6 12.8 13.1 13.3 13.5 13.7 13.9 14.1 14.2 14.4

5 5.70 6.97 7.80 8.42 8.91 9.32 9.67 9.97 10.24 10.48 10.70 10.89 11.08 11.24 11.40 11.55 11.68 11.81 11.93

6 5.24 6.33 7.03 7.56 7.97 8.32 8.61 8.87 9.10 9.30 9.49 9.65 9.81 9.95 10.08 10.21 10.32 10.43 10.54

7 4.95 5.92 6.54 7.01 7.37 7.68 7.94 8.17 8.37 8.55 8.71 8.86 9.00 9.12 9.24 9.35 9.46 9.55 9.65

8 4.74 5.63 6.20 6.63 6.96 7.24 7.47 7.68 7.87 8.03 8.18 8.31 8.44 8.55 8.66 8.76 8.85 8.94 9.03

9 4.60 5.43 5.96 6.35 6.66 6.91 7.13 7.32 7.49 7.65 7.78 7.91 8.03 8.13 8.23 8.32 8.41 8.49 8.57

10 4.48 5.27 5.77 6.14 6.43 6.67 6.87 7.05 7.21 7.36 7.48 7.60 7.71 7.81 7.91 7.99 8.07 8.15 8.22

11 4.39 5.14 5.62 5.97 6.25 6.48 6.67 6.84 6.99 7.13 7.25 7.36 7.46 7.56 7.65 7.73 7.81 7.88 7.95

12 4.32 5.04 5.50 5.84 6.10 6.32 6.51 6.67 6.81 6.94 7.06 7.17 7.26 7.36 7.44 7.52 7.59 7.66 7.73

13 4.26 4.96 5.40 5.73 5.98 6.19 6.37 6.53 6.67 6.79 6.90 7.01 7.10 7.19 7.27 7.34 7.42 7.48 7.55

14 4.21 4.89 5.32 5.63 5.88 6.08 6.26 6.41 6.54 6.66 6.77 6.87 6.96 7.05 7.12 7.20 7.27 7.33 7.39

15 4.17 4.83 5.25 5.56 5.80 5.99 6.16 6.31 6.44 6.55 6.66 6.76 6.84 6.93 7.00 7.07 7.14 7.20 7.26

16 4.13 4.78 5.19 5.49 5.72 5.92 6.08 6.22 6.35 6.46 6.56 6.66 6.74 6.82 6.90 6.97 7.03 7.09 7.15

17 4.10 4.74 5.14 5.43 5.66 5.85 6.01 6.15 6.27 6.38 6.48 6.57 6.66 6.73 6.80 6.87 6.94 7.00 7.05

18 4.07 4.70 5.09 5.38 5.60 5.79 5.94 6.08 6.20 6.31 6.41 6.50 6.58 6.65 6.72 6.79 6.85 6.91 6.96

19 4.05 4.67 5.05 5.33 5.55 5.73 5.89 6.02 6.14 6.25 6.34 6.43 6.51 6.58 6.65 6.72 6.78 6.84 6.89

20 4.02 4.64 5.02 5.29 5.51 5.69 5.84 5.97 6.09 6.19 6.29 6.37 6.45 6.52 6.59 6.65 6.71 6.76 6.82

24 3.96 4.54 4.91 5.17 5.37 5.54 5.69 5.81 5.92 6.02 6.11 6.19 6.26 6.33 6.39 6.45 6.51 6.56 6.61

30 3.89 4.45 4.80 5.05 5.24 5.40 5.54 5.65 5.76 5.85 5.93 6.01 6.08 6.14 6.20 6.26 6.31 6.36 6.41

40 3.82 4.37 4.70 4.93 5.11 5.27 5.39 5.50 5.60 5.69 5.77 5.84 5.90 5.96 6.02 6.07 6.12 6.17 6.21

60 3.76 4.28 4.60 4.82 4.99 5.13 5.25 5.36 5.45 5.53 5.60 5.67 5.73 5.79 5.84 5.89 5.93 5.98 6.02

120 3.70 4.20 4.50 4.71 4.87 5.01 5.12 5.21 5.30 5.38 5.44 5.51 5.56 5.61 5.66 5.71 5.75 5.79 5.83

∞ 3.64 4.12 4.40 4.60 4.76 4.88 4.99 5.08 5.16 5.23 5.29 5.35 5.40 5.45 5.49 5.54 5.57 5.61 5.65

f = Degrees of freedom.
aFrom J. M. May, “Extended and Corrected Tables of the Upper Percentage Points of the Studentized Range,” Biometrika, Vol. 39, pp. 192–193, 1952. Reproduced by permission of the trustees of Biometrika.
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TABLE V Percentage Points of the Studentized Range Statistic (Continued)

q0.05(p, f )

p

f 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 18.1 26.7 32.8 37.2 40.5 43.1 45.4 47.3 49.1 50.6 51.9 53.2 54.3 55.4 56.3 57.2 58.0 58.8 59.6

2 6.09 8.28 9.80 10.89 11.73 12.43 13.03 13.54 13.99 14.39 14.75 15.08 15.38 15.65 15.91 16.14 16.36 16.57 16.77

3 4.50 5.88 6.83 7.51 8.04 8.47 8.85 9.18 9.46 9.72 9.95 10.16 10.35 10.52 10.69 10.84 10.98 11.12 11.24

4 3.93 5.00 5.76 6.31 6.73 7.06 7.35 7.60 7.83 8.03 8.21 8.37 8.52 8.67 8.80 8.92 9.03 9.14 9.24

5 3.64 4.60 5.22 5.67 6.03 6.33 6.58 6.80 6.99 7.17 7.32 7.47 7.60 7.72 7.83 7.93 8.03 8.12 8.21

6 3.46 4.34 4.90 5.31 5.63 5.89 6.12 6.32 6.49 6.65 6.79 6.92 7.04 7.14 7.24 7.34 7.43 7.51 7.59

7 3.34 4.16 4.68 5.06 5.35 5.59 5.80 5.99 6.15 6.29 6.42 6.54 6.65 6.75 6.84 6.93 7.01 7.08 7.16

8 3.26 4.04 4.53 4.89 5.17 5.40 5.60 5.77 5.92 6.05 6.18 6.29 6.39 6.48 6.57 6.65 6.73 6.80 6.87

9 3.20 3.95 4.42 4.76 5.02 5.24 5.43 5.60 5.74 5.87 5.98 6.09 6.19 6.28 6.36 6.44 6.51 6.58 6.65

10 3.15 3.88 4.33 4.66 4.91 5.12 5.30 5.46 5.60 5.72 5.83 5.93 6.03 6.12 6.20 6.27 6.34 6.41 6.47

11 3.11 3.82 4.26 4.58 4.82 5.03 5.20 5.35 5.49 5.61 5.71 5.81 5.90 5.98 6.06 6.14 6.20 6.27 6.33

12 3.08 3.77 4.20 4.51 4.75 4.95 5.12 5.27 5.40 5.51 5.61 5.71 5.80 5.88 5.95 6.02 6.09 6.15 6.21

13 3.06 3.73 4.15 4.46 4.69 4.88 5.05 5.19 5.32 5.43 5.53 5.63 5.71 5.79 5.86 5.93 6.00 6.06 6.11

14 3.03 3.70 4.11 4.41 4.64 4.83 4.99 5.13 5.25 5.36 5.46 5.56 5.64 5.72 5.79 5.86 5.92 5.98 6.03

15 3.01 3.67 4.08 4.37 4.59 4.78 4.94 5.08 5.20 5.31 5.40 5.49 5.57 5.65 5.72 5.79 5.85 5.91 5.96

16 3.00 3.65 4.05 4.34 4.56 4.74 4.90 5.03 5.15 5.26 5.35 5.44 5.52 5.59 5.66 5.73 5.79 5.84 5.90

17 2.98 3.62 4.02 4.31 4.52 4.70 4.86 4.99 5.11 5.21 5.31 5.39 5.47 5.55 5.61 5.68 5.74 5.79 5.84

18 2.97 3.61 4.00 4.28 4.49 4.67 4.83 4.96 5.07 5.17 5.27 5.35 5.43 5.50 5.57 5.63 5.69 5.74 5.79

19 2.96 3.59 3.98 4.26 4.47 4.64 4.79 4.92 5.04 5.14 5.23 5.32 5.39 5.46 5.53 5.59 5.65 5.70 5.75

20 2.95 3.58 3.96 4.24 4.45 4.62 4.77 4.90 5.01 5.11 5.20 5.28 5.36 5.43 5.50 5.56 5.61 5.66 5.71

24 2.92 3.53 3.90 4.17 4.37 4.54 4.68 4.81 4.92 5.01 5.10 5.18 5.25 5.32 5.38 5.44 5.50 5.55 5.59

30 2.89 3.48 3.84 4.11 4.30 4.46 4.60 4.72 4.83 4.92 5.00 5.08 5.15 5.21 5.27 5.33 5.38 5.43 5.48

40 2.86 3.44 3.79 4.04 4.23 4.39 4.52 4.63 4.74 4.82 4.90 4.98 5.05 5.11 5.17 5.22 5.27 5.32 5.36

60 2.83 3.40 3.74 3.98 4.16 4.31 4.44 4.55 4.65 4.73 4.81 4.88 4.94 5.00 5.06 5.11 5.15 5.20 5.24

120 2.80 3.36 3.69 3.92 4.10 4.24 4.36 4.47 4.56 4.64 4.71 4.78 4.84 4.90 4.95 5.00 5.04 5.09 5.13

∞ 2.77 3.32 3.63 3.86 4.03 4.17 4.29 4.39 4.47 4.55 4.62 4.68 4.74 4.80 4.84 4.88 4.93 4.97 5.01
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Appendix 709

TABLE VI Critical Values for Dunnett’s Test for Comparing Treatments with a Controla

d0.05(a − 1, f )
Two-Sided Comparisons

a− 1 = Number of Treatment Means (Excluding Control)
f 1 2 3 4 5 6 7 8 9

5 2.57 3.03 3.29 3.48 3.62 3.73 3.82 3.90 3.97
6 2.45 2.86 3.10 3.26 3.39 3.49 3.57 3.64 3.71
7 2.36 2.75 2.97 3.12 3.24 3.33 3.41 3.47 3.53
8 2.31 2.67 2.88 3.02 3.13 3.22 3.29 3.35 3.41
9 2.26 2.61 2.81 2.95 3.05 3.14 3.20 3.26 3.32

10 2.23 2.57 2.76 2.89 2.99 3.07 3.14 3.19 3.24
11 2.20 2.53 2.72 2.84 2.94 3.02 3.08 3.14 3.19
12 2.18 2.50 2.68 2.81 2.90 2.98 3.04 3.09 3.14
13 2.16 2.48 2.65 2.78 2.87 2.94 3.00 3.06 3.10
14 2.14 2.46 2.63 2.75 2.84 2.91 2.97 3.02 3.07

15 2.13 2.44 2.61 2.73 2.82 2.89 2.95 3.00 3.04
16 2.12 2.42 2.59 2.71 2.80 2.87 2.92 2.97 3.02
17 2.11 2.41 2.58 2.69 2.78 2.85 2.90 2.95 3.00
18 2.10 2.40 2.56 2.68 2.76 2.83 2.89 2.94 2.98
19 2.09 2.39 2.55 2.66 2.75 2.81 2.87 2.92 2.96

20 2.09 2.38 2.54 2.65 2.73 2.80 2.86 2.90 2.95
24 2.06 2.35 2.51 2.61 2.70 2.76 2.81 2.86 2.90
30 2.04 2.32 2.47 2.58 2.66 2.72 2.77 2.82 2.86
40 2.02 2.29 2.44 2.54 2.62 2.68 2.73 2.77 2.81
60 2.00 2.27 2.41 2.51 2.58 2.64 2.69 2.73 2.77

120 1.98 2.24 2.38 2.47 2.55 2.60 2.65 2.69 2.73

∞ 1.96 2.21 2.35 2.44 2.51 2.57 2.61 2.65 2.69

d0.01(a − 1, f )
Two-Sided Comparisons

a− 1 = Number of Treatment Means (Excluding Control)
f 1 2 3 4 5 6 7 8 9

5 4.03 4.63 4.98 5.22 5.41 5.56 5.69 5.80 5.89
6 3.71 4.21 4.51 4.71 4.87 5.00 5.10 5.20 5.28
7 3.50 3.95 4.21 4.39 4.53 4.64 4.74 4.82 4.89
8 3.36 3.77 4.00 4.17 4.29 4.40 4.48 4.56 4.62
9 3.25 3.63 3.85 4.01 4.12 4.22 4.30 4.37 4.43

10 3.17 3.53 3.74 3.88 3.99 4.08 4.16 4.22 4.28
11 3.11 3.45 3.65 3.79 3.89 3.98 4.05 4.11 4.16
12 3.05 3.39 3.58 3.71 3.81 3.89 3.96 4.02 4.07
13 3.01 3.33 3.52 3.65 3.74 3.82 3.89 3.94 3.99
14 2.98 3.29 3.47 3.59 3.69 3.76 3.83 3.88 3.93

15 2.95 3.25 3.43 3.55 3.64 3.71 3.78 3.83 3.88
16 2.92 3.22 3.39 3.51 3.60 3.67 3.73 3.78 3.83
17 2.90 3.19 3.36 3.47 3.56 3.63 3.69 3.73 3.79
18 2.88 3.17 3.33 3.44 3.53 3.60 3.66 3.71 3.75
19 2.86 3.15 3.31 3.42 3.50 3.57 3.63 3.68 3.72

20 2.85 3.13 3.29 3.40 3.48 3.55 3.60 3.65 3.69
24 2.80 3.07 3.22 3.32 3.40 3.47 3.52 3.57 3.61
30 2.75 3.01 3.15 3.25 3.33 3.39 3.44 3.49 3.52
40 2.70 2.95 3.09 3.19 3.26 3.32 3.37 3.41 3.44
60 2.66 2.90 3.03 3.12 3.19 3.25 3.29 3.33 3.37

120 2.62 2.85 2.97 3.06 3.12 3.18 3.22 3.26 3.29
∞ 2.58 2.79 2.92 3.00 3.06 3.11 3.15 3.19 3.22

f = Degrees of freedom.
aReproduced with permission from C. W. Dunnett, “New Tables for Multiple Comparison with a Control,” Biometrics, Vol. 20, No. 3, 1964, and from C. W. Dunnett,
“A Multiple Comparison Procedure for Comparing Several Treatments with a Control,” Journal of the American Statistical Association, Vol. 50, 1955.
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T ABLE VI Critical Values for Dunnett’s Test for Comparing Treatments with a Control (Continued)
d0.05(a − 1, f )

One-Sided Comparisons

a− 1 = Number of Treatment Means (Excluding Control)
f 1 2 3 4 5 6 7 8 9

5 2.02 2.44 2.68 2.85 2.98 3.08 3.16 3.24 3.30
6 1.94 2.34 2.56 2.71 2.83 2.92 3.00 3.07 3.12
7 1.89 2.27 2.48 2.62 2.73 2.82 2.89 2.95 3.01
8 1.86 2.22 2.42 2.55 2.66 2.74 2.81 2.87 2.92
9 1.83 2.18 2.37 2.50 2.60 2.68 2.75 2.81 2.86

10 1.81 2.15 2.34 2.47 2.56 2.64 2.70 2.76 2.81
11 1.80 2.13 2.31 2.44 2.53 2.60 2.67 2.72 2.77
12 1.78 2.11 2.29 2.41 2.50 2.58 2.64 2.69 2.74
13 1.77 2.09 2.27 2.39 2.48 2.55 2.61 2.66 2.71
14 1.76 2.08 2.25 2.37 2.46 2.53 2.59 2.64 2.69

15 1.75 2.07 2.24 2.36 2.44 2.51 2.57 2.62 2.67
16 1.75 2.06 2.23 2.34 2.43 2.50 2.56 2.61 2.65
17 1.74 2.05 2.22 2.33 2.42 2.49 2.54 2.59 2.64
18 1.73 2.04 2.21 2.32 2.41 2.48 2.53 2.58 2.62
19 1.73 2.03 2.20 2.31 2.40 2.47 2.52 2.57 2.61

20 1.72 2.03 2.19 2.30 2.39 2.46 2.51 2.56 2.60
24 1.71 2.01 2.17 2.28 2.36 2.43 2.48 2.53 2.57
30 1.70 1.99 2.15 2.25 2.33 2.40 2.45 2.50 2.54
40 1.68 1.97 2.13 2.23 2.31 2.37 2.42 2.47 2.51
60 1.67 1.95 2.10 2.21 2.28 2.35 2.39 2.44 2.48

120 1.66 1.93 2.08 2.18 2.26 2.32 2.37 2.41 2.45
∞ 1.64 1.92 2.06 2.16 2.23 2.29 2.34 2.38 2.42

d0.01(a − 1, f )
One-Sided Comparisons

a− 1 = Number of Treatment Means (Excluding Control)
f 1 2 3 4 5 6 7 8 9

5 3.37 3.90 4.21 4.43 4.60 4.73 4.85 4.94 5.03
6 3.14 3.61 3.88 4.07 4.21 4.33 4.43 4.51 4.59
7 3.00 3.42 3.66 3.83 3.96 4.07 4.15 4.23 4.30
8 2.90 3.29 3.51 3.67 3.79 3.88 3.96 4.03 4.09
9 2.82 3.19 3.40 3.55 3.66 3.75 3.82 3.89 3.94

10 2.76 3.11 3.31 3.45 3.56 3.64 3.71 3.78 3.83
11 2.72 3.06 3.25 3.38 3.48 3.56 3.63 3.69 3.74
12 2.68 3.01 3.19 3.32 3.42 3.50 3.56 3.62 3.67
13 2.65 2.97 3.15 3.27 3.37 3.44 3.51 3.56 3.61
14 2.62 2.94 3.11 3.23 3.32 3.40 3.46 3.51 3.56

15 2.60 2.91 3.08 3.20 3.29 3.36 3.42 3.47 3.52
16 2.58 2.88 3.05 3.17 3.26 3.33 3.39 3.44 3.48
17 2.57 2.86 3.03 3.14 3.23 3.30 3.36 3.41 3.45
18 2.55 2.84 3.01 3.12 3.21 3.27 3.33 3.38 3.42
19 2.54 2.83 2.99 3.10 3.18 3.25 3.31 3.36 3.40

20 2.53 2.81 2.97 3.08 3.17 3.23 3.29 3.34 3.38
24 2.49 2.77 2.92 3.03 3.11 3.17 3.22 3.27 3.31
30 2.46 2.72 2.87 2.97 3.05 3.11 3.16 3.21 3.24
40 2.42 2.68 2.82 2.92 2.99 3.05 3.10 3.14 3.18
60 2.39 2.64 2.78 2.87 2.94 3.00 3.04 3.08 3.12

120 2.36 2.60 2.73 2.82 2.89 2.94 2.99 3.03 3.06
∞ 2.33 2.56 2.68 2.77 2.84 2.89 2.93 2.97 3.00


