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28 , - 2 THEt TEST FOR MEANS

Table 2.3.1

Power of ttestof m;, = m, ata, = .01

d

n dc .10 .20 .30 .40 .50 .60 .70 .80 1.00 1.20 1.40

8 1.31 02 03 o4 05 08 12 14 19 30 43 57

9 1.22 02 03 ok 06 09 13 16 22 35 L9 63
10 1.14 02 03 ol 07 10 14 18 25 Lo 55 70
th] 1.08 02 03 05 07 1 15 21 28 4z 61 76
12 1.02 02 03 05 08 12 17 23 3 Lg 66 81
13 .98 02 03 05 08 13 19 26 3% 53 7N 85
14 LG4 02 03 06 09 14 20 28 38 57 75 88
15 .90 02 Ol 06 10 15 22 N I 61 79 90
16 .87 02 Ol 06 10 16 24 34 Ly &4 g2 92
17 .84 02 s 07 11 18 26 36 L7 €8 85 94
18 .81 02 ol 07 12 19 27 38 Lg 71 87 95
19 .79 02 Ol 07 13 20 29 40 51 74 89 96
20 .77 02 08 13 21 30 L2 [ 76 91 97

o4
21 .75 02 05 08 14 22 32 Ly 56 79 93 98
22 .73 02 05 08 15 23 34 46 59 81 o4 98
23 Tl 02 05 09 15 2t 36 48 6 83 5 99
24 .70 02 05 09 16 25 37 50 64 85 95 99

25 .68 02 05 10 17 27 39 53 66 87 95 99
26 .67 02 05 i0 17 28 L1 55 €8 89 97 99
27 .65 02 05 10 18 29 L2 57 70 90 97 *
28 LG4 02 05 1 19 30 Ly 59 72 91 98
29 .63 02 06 n 19 31 Le 60 74 92 98

30 .62 03 06 1 20 32 48 62 75 93 99
31 .61 03 06 12 21 34 50 &4 77 ol 99
32 .60 03 06 12 22 35 & 66 79 % 99
33 .59 03 06 13 22 36 52 67 80 95 99
34 .58 03 06 13 23 37 53 €9 81 95 - 99
35 .57 03 07 13 24 38 55 70 83 96 *
36 .56 03 07 14 25 Lo 56 72 84 96
37 .55 03 07 14 26 LY 58 73 85 97
38 55 03 07 15 26 L2 60 75 8 97
39 .Sk 03 07 15 27 L3 61 76 87 98
Lo .53 03 07 15 28 Ls 62 78 88 98
L2 .52 03 08 16 30 L7 64 80 90 98
L .51 03 08 17 31 by 67 82 91 99
Lg L9 03 08 18 33 5 65 8 93 99

L8 L8 03 08 19 34 53 A 85 % 99




2 THE t TEST FOR MEANS

Table 2.3.2

Power of t test of m, =m, ata, =.05

d

d. 10 .20 .30 4o .50 .60 .70 .80 1.00 1.20 1.ho
8 .88 07 10 13 19 25 31 38 Lg 61 7k 85
9 .82 07 N 15 20 27 3% W 50 65 79 88
10 .78 08 1 16 22 29 3% Ls 53 70 83 91
1" J7h 08 12 17 23 31 33 L8 57 74 86 94
12 .70 08 12 18 25 33 b 5t 60 77 85 96
13 .67 08 13 18 26 3 4 sk 63 8 91 97
4 6L 08 13 19 27 36 Lg 57 66 83 93 98
15 62 08 13 20 28 38 48 59 69 8 o4 98
16 .60 09 b 21 30 Lo 51 62 72 87 95 99
17 .58 09 w22 31 L2 53 64 76 B9, 95 99
18 .56 09 15 22 32 L3 55 66 76 90 97 99
19 .55 09 15 23 33 Ls 57 68 78 92 98 *
20 .53 09 15 24 34 L6 g3 70 80 93 98
21 .52 09 16 25 36 48 £0 72 82 o4 99
22 .51 09 16 26 37 50 62 74 83 95 95
23 .50 10 16 26 38 51 N 76 85 96 99
2k L8 10 17 27 39 53 &5 77 86 95 99
25 47 10 17 28 40 54 67 79 88 97 %
26 L6 10 18 28 4 55 69 80 89 97 *
27 A3 10 18 29 L2 57 70 82 90 98
28 b5 o 18 30 43 58 72 83 90 98
29 AR 10 19 30 Ly 59 73 BL 91 98
30 43 10 19 31 L6 61 74 85 92 o9
3N RY) 10 19 32 L7 62 76 86 93 99
32 L2 11 20 33 Lg 63 77 87 93 99
33 1 11 20 33 Lg 6L 78 88 o4 99
34 .40 11 20 34 50 66 79 89 95 93
35 Lo " 21 34 50 67 80 89 95 99
36 .39 11 21 35 51 68 81 90 95 99
37 .39 11 21 36 52 69 82 91 96 *
38 .38 11 22 36 - 53 70 83 91 96
39 .38 Tt 22 37 54 A B4 92 97
Lo .37 1 22 38 55 72 84 93 97
L2 .36 12 23 39 57 74 86 9 98
L4 .35 12 24 Lo 59 75 87 95 98
L4 .35 12 24 41 60 77 89 95 99
L8 3k 12 25 L3 62 79 90 96 99
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THE t TEST FOR MEANS

Table 2.3.3
Power of t test of m, = m, at a, =.10
d
n dc .10 .20 .30 k0 .50 .60 .70 .80 1.00 1.20 1.40
8 .67 13 18 24 30 37 Ly 53 60 74 2c 92
9 .63 14 19 25 32 39 L7 56 64 78 &8 9
10 .59 14 19 26 34 42 50 59 67 81 91 96
11 .57 14 20 27 35 Lk 53 62 70 84 93 97
12 .54 15 21 28 37 L6 56 65 73 87 s 98
13 .52 15 21 29 38 48 58 68 76 89 95 99
14 .50 15 22 30 Lo 50 61 70 79 90 97 99
15 48 15 23 31 42 52 63 72 81 92 S7 99
16 L6 16 23 32 43 sh 65 75 83 93 98 *
17 b5 16 24 33 L 56 &7 76 8L o4 98
18 L 16 26 34 L¢ 58 69 78 86 95 99
19 42 16 25 35 L7 59 70 80 87 95 99
20 41 16 25 36 L8 61 72 82 89 97 9%
21 40 17 26 37 50 62 74 83 S50 97 99
22 .39 17 26 38 51 64 75 84 91 98 *
23 .38 17 27 39 52 €5 77 86 92 98
2k .38 17 27 ko 53 67 78 87 93 98
25 .37 17 28 I 55 68 79 88 o4 99
26 .36 18 28 Ly 56 69 80 89 o4 99
27 .35 18 29 L2 57 70 82 90 95 99
28 .35 18 29 L3 58 72 83 91 95 99
29 .34 18 30 Ly 59 73 84 g1 9é 99
30 33 1830 b5 60 b 85 92 g4 gg
3N .33 19 31 45 61 75 86 93 97 *
32 .32 19 31 4¢ 62 76 86 93 97
33 .32 19 32 Ly 63 77 87 S4 97
34 .31 19 32 L8 &4 78 88 o4 98
35 .31 19 33 48 65 79 89 95 98
36 .30 19 33 Ls 66 80 89 95 98
37 .30 20 33 50 66 80 90 96 98
38 .30 20 34 51 67 81 91 96 99
39 .29 20 34 51 68 82 91 96 99
Lo .29 20 35 52 69 83 92 97 99
42 .28 20 35 53 70 84 93 97 99
Ly .28 21 36 55 72 85 o 98 99
L6 .27 21 37 56 73 86 o 98 99
48 .26 21 38 57 75 88 95 98 *




290 3 F TESTS ON MEANS IN THE ANALYSIS OF VARIANCE AND COVARIANCE |

Table 8.3.1 (continued)

f
n F. .05 .0 5 .20 .25 .30 .35 Lo .50 .60 .70 .80
Lo 6.971 02 o4 10 20 35 53 £9 83 97 * * z
42 6.954 02 oL 10 21 37 55 72 85 97
Ly 6.939 02 05 1 23 39 58 75 87 98 :
46 6.925 02 65 1A 24 A 60 77 89 98
48 £.912 02 05 12 25 L4 63 79 90 99
50 6.901 02 05 13 27 44 65 81 92 99
52 6.890 02 05 13 28 48 £7 83 93 99 -
sk 6.880 02 06 4 30 50 70 g 94 99
56 6.871 02 06 15 31 52 72 g4 95 *
58 6.862 02 0% 16 33 11 73 g8 95
60 6£.854L 02 06 16 34 56 75 89 96
30 5.8L0 02 07 18 37 59 79 91 97
68 6.828 02 07 19 Lo 63 82 93 98
72 5.817 02 08 21 L2 66 84 95 99
76 £.807 02 07 22 ks 69 87 9% 99
80 5.798 02 09 2k L8 72 89 97 99
8L £,799 02 0o 25 €0 74 o0 97 *
g3 4,783 03 10 27 53 77 2 93
92 5,775 03 10 29 55 79 93 98
95 5.772 02 11 30 57 81 94 99
100 £.754 03 1 32 60 83 95 99
120 6.762 03 KA Lo 70 90 98 *
160 £.727 o4 17 L7 73 9s 99
160 6.715 Ok 21 54 8L 97 *
180 6,725 oL 24 61 89 99

200 5,699 0s 23 67 92 99
250 £,585% 07 27 79 97 *
320 £.677 03 ks 87 99

350 6.671 10 83 92 *

L0o 6.667 11 60 95

L350 6.663 13 &7 97

500 6.661 15 73 99

600 6.656 19 82 *

700 6.653 24 88

800 6.551 23 a3

900 5,649 32 95
1000 6.5L8 37 97

*

Powsr values below this point are greater than .995.






54 2 THEt TEST FOR MEANS
Tabie 2.4.1
n to detect d by t test
2, = .01 (.2 = ,02)
. d
Power .10 .20 .30 4o .50 .60 «70 .80 1,00 1,20 1.4o
.25 547 138 62 36 24 17 13 10 7 5 4
.50 1083 272 122 69 bs N 24 18 12 9 7
.50 1332 334 149 85 55 38 29 22 135 11 8
2/3 1552 382 170 97 .62 44 33 25 17 12 9
.70 1627 Lo8 182 103 66 47 35 27 i8 13 10
.75 1803 Ls2 202 114 74 52 38 30 20 14 n
.80 2009 503 22h 127 82 57 42 33 22 15 12
.85 2263 567 253 143 ‘92 &4 48 37 24 17 13
.50 2605 652 290 164 105 74 55 L2 27 20 15
.95 3155 790 352 198 128 89 66 51 33 23 18
.39 L330 1084 482 272 175 122 90 €9 45 3 23
a, = .05 (.2 = .,10)
d
Power .10 .20 .30 Lo .50 .60 .70 .80 1.00 .20 1.40
28 189 Lg 21 12 8 6 5 A 3 2 2
.50 542 135 61 35 22 16 12 9 3 5 4
.60 721 181 81 46 30 21 15 12 8 5 5
2/2 862 216 96 55 35 25 18 14 s 7 5
.70 942 235 103 80 38 27 20 15 10 7 3
.75 1076 270 120 68 Ly 31 23 .18 11 8 3
.80 1237 310 138 78 50 35 25 20 13 9 7
.85 1438 350 160 91 ‘58 i 30 23 15 1 8
.90 1713 L2g 191 108 €9 kg 36 27 18 13 10
.95 2165 542 241 136 87 61 Ls 35 22 16 12
.99 3155 789 351 198 127 88 65 50 32 23 17
a, = .10 (‘2 = ,20)
d
Power .10 .20 .30 R .50 .60 .70 80 1.00 1.20 1.40
.25 74 19 9 5 3 3 2 2 2 2 2
.50 329 82 37 21 T4 10 7 5 4 3 2
.60 Ly 118 53 30 19 14 10 g8 5 L 3
2/3 586 147 65 37 24 17 12 10 6 4 3
.70 653 143 73 L 27 19 14 1 7 c 4
.75 766 192 85 48 3 22 16 13 8 3 4
.80 902 224 100 57 36 25 19 14 10 7 5
.85 1075 269 120 67 43 30 22 17 1 g8 6
.50 1314 329 L6 82 53 37 27 21 14 10 7
.95 1713 428 191 107 69 48 35 z7 18 12 9
.99 2604 651 250 163 104 73 53 L 26 18 1A




382 8 F TESTS ON MEANS IN THE ANALYSIS OF VARIANCE AND COVARIANCE

Tabie 8.4.2

n to detect f by F test ata = .01
foru=5.6,8 10

u=5
f
Power .05 .10 .15 .20 .25 .30 .35 .40 .50 .60 .70 .80
.10 . 233 59 27 -6 1m - 8 -6 5 L 3 2 >
.50 737 185 82 Ly 30 22 16 13 9 & 5 4
.70 1009 253 113 64 L 29 22 17 1N 8 3 5
.80 1193 299 134 76 L9 3 26 20 13 10 7 6
.90 1469 368 164 93 60 L2 31 24 16 12 § 7
.55 1719 L31 192 109 70 Ly 36 28 18 13 190 8
.99 2235 560 29 1 91 63 Ly 386 26 17 13 190
ue §
f
Power .0% J0 .15 .20 .25 .30 .35 .40 .50 .60 .70 .80
.10 218 55 25 15 10 7 6 5 3 3 2 2
.50 673 169 75 43 28 20 15 12 8 6 5 N
.70 917 230 103 58 38 27 20 15 10 8 3 5
.80 1080 271 121 €8 Ly 3N 23 18 12 9 Vi 6
.90 1326 332 148 84 sh 38 280 22 14 10 8 £
.95 1547 388 173 98 63 by 33 25 17 12 9 7
.99 2003 502 224 126 81 57 b2 33 21 15 n 9
u=_8
f
Power .05 .10 .15 .20 .25 .30 .35 .bo .50 .60 .70 .80
.10 194 L9 23 13 9 6 5 4 3 3 2 2
.50 580 146 €5 37 24 17 13 10 7 5 4 3
.70 785 197 88 50 32 23 17 13 9 7 §5 &4
.80 918 230 103 58 38 27 20 1§ 10 8 6 5
.90 1122 281 126 71 L6 32 26 19 12 9 7 6
.95 1303 327 146 83 53 37 28 22 14 10 8 6
.99 1676 420 187 106 8 Ls 36 27 18 13 10 8
u=10
Power .05 J0 15 .20 .25 .30 .35 .Lo .50 .60 .70 .BO
.10 176 4g 21 12 8 3 5 4 3 2 2 2
.50 515 129 58 33 21 15 12 9 6 5 4 3
.70 691 173 78 Lk 29 20 15 12 8 6 5 &
.20 810 203 N 51 33 23 18 14 9 7 5 i
.50 982 246 110 62 Lo 28 21 16 M 8 6 5
.95 1138 285 127 72 47 33 24 19 12 9 7 6
.99 1456 355 163 92 60 42 31 24 16 M 9 7
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Table 8.1‘4.4

n to detect f by F testata = .05
foru=1,23 4

u =
f
Power .05 L0 .15 .20 .25 .30 - .35 4o ,50 .60 .70 .80
.10 84 22 10 6 5 L 3 3 y J
.50 769 193 86 L4g 32 22 17 13 9 7 5 L
.70 1235 310 138 78 50 35 26 20 13 10 7 6
.80 . 1571 393 175 99 &4 L5 33 26 17 12 9 7
.90 2102 526 234 132 85 59 Ly 34 22 16 12 9
.95 2600 651 290 163 105 73 sh L2 27 19 14 11
.99 3675 920 L4o9 231 148 103 76 58 38 27 20 15
urcs? ’
f
Power .05 J0 5 .20 .25 .30 .35 ko .50 .60 .70 .80
.10 84 22 10 3 S L 3 3 2 ee e -
.50 662 166 74 L2 27 19 15 1N 8 3 5 4
.70 1028 258 115§ 65 42 29 22 17 1 8 3 5
.80 1286 322 144 81 52 35 27 21 14 10 8 &
.90 1682 L21 188 106 68 Lg 35 27 18 13 10 8
.95 20600 515 230 130 83 58 L3 33 22 15 12 9
.99 2855 716 318 179 115 80 59 L6 29 21 16 12
- u - 3
f
Power .05 Jd0 15 .20 .25 .30 .35 .o .50 .60 .70 .80
.10 79 21 10 6 L 3 3 2 2 ce ee ew
.50 577 s 65 37 26 16 13 10 7 5 4 3
.70 881 221 99 56 36 25 19 15 10 7 IS 5
.80 1096 274 123 €9 Ls 3 23 18 12 9 7 5
.90 1415 354 158 89 58 Lo 30 23 15 1% 8 7
.95 1718 L30 192 108 70 k9 36 28 18 13 10 8
.99 2353 589 262 148 95 66 b9 38 24 17 13 10
uzh
f
Power .05 J0 15 20 .25 .30 .35 ko .50 .60 .0 .80
.10 74 19 9 é b 3 2 y J
.50 514 129 58 33 21 15 1 9 6 5 L 3
.70 776 195 87 49 32 22 17 13 9 6 5 b
.80 956 240 107 61 39 27 20 16 10 8 6 5
.90 1231 309 138 78 50 35 25 20 13 10 7 6
.95 1486 372 166 o 60 L2 31 2 16 N 9 7
.99 2021 506 225 127 82 57 L2 33 21 15 N 9
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Table 8.4.6

n to detect f by F test ata = .05
foru=12,15, 24

CE

u=12
f
Power .05 .10 A5 .20 .25 .30 .35 Lo .50 .60 .70 .80
.10 51 13 7 L 3 2 2 ce e e ee oL
.50 306 77 35 20 13 9 7 6 4 3 3 5
.70 L43 m 50 28 18 13 10 8 5 L 3 3
.80 534 134 60 34 22 16 12 9 é 5 L 3
.90 673 169 75 43 28 20 15 11 8 & 4 L
.95 796 200 8 51 33 23 17 13 9 6 g5 g
.99 1052 264 118 67 L3 30 22 17 1 8 6 5
u=15
Power .05 .10 5 .20 .25 .30 .35 4o .50 .60 .70 .80
.10 47 12 6 L 3 p
.50 272 £9 31 18 12 8 6 5 L 3 2 2
.70 391 98 Ly 25 16 12 9 7 5 L 3 2
.80 L7 118 53 30 20 14 10 8 6 I 3 3
.90 588 148 66 38 24 17 13 10 7° 5 L 3
.95 697 175 78 Ly 29 20 15 - 12 8 3 4 L
.99 915 229 102 58 38 2% 20 15 10 7 4 L
u =24
f
Power .05 .10 15 .20 .25 .30 .35 .4ko .50 .60 .70 .80
.10 38 10 5 3 2 eee eee ee e em e -
.50 213 <1 24 14 9 7 5 L 3 2 2 .-
.70 303 76 34 20 13 9 7 13 L 3 2 2
.80 363 91 IR 23 15 11 8 6 4 3 3 2
.90 457 115 51 29 19 13 10 8 5 L 3 3
.95 526 132 59 3k 22 15 1N 9 6 4 L 3
.99 680 7 76 Ly 28 20 15 11 8 4 L L




