
.
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TABLE A

Normal curve areas

$0 .oo

0.0 .oooo
0. I ,039s
0.2 .0793
0.3 .I179
0.4 .I554
0.5 ,191s

0.6 .2257
0.7 .2580
0.8 ,288  I
0.9 .3lS9
I .o .3413

I.1 .3643
I.2 .3849
1.3 .4032
1.4 .4192
I.5 .4332

1.6 .I432
1.7 .4ss4
I.8 .4641
1.9 .4713
2.0 .4772

2.1 .4821
2.2 .4861
2.3 .4893
2.4 ,491s
2.5 ,493s

2.6 .4953
2.7 ,496s
2.8 .4914
2.9 .4981
3.0 .4987

.Ol
I___

.@I40
,043s
.0832
.I217
.I591
.I950

.02

OO80
0478
.0871
.IZSS
.I628
.I985

.03-.-
.OIZO
.0517
.0910
.I293
.I664
.2019

0 4 .os .06 .07 .08

.Ol60 .0199 .0239 .0279 .0319 .0359

.0557 .OS96 0536 ,067s .0714 .0753
,094s 0987 .I026 .I064 .I103 .I141
.1331* .I368 .I406 .I443 .I480 .I517
.I700 .I736 .I772 .I808 .I844 .1879
.2054 ,208s .2123 .2157 .2190 .2224

.2291 .2324 2357 .2389 .2422 .2454 .2486 2517 .2549

.2611 .2642 2673 2704 2734 .2764 .2794 .2823 .2852

.2910 .2939 .2967 ,299s JO23 ,305  I ,307s .3106 .3133

.3186 .3212 ,323s .3264 .3289 ,331s .3340 ,336s .3389

.J438 .3461 ,348s ,350s .3531 .x54 x77 .3599 .3621

,366s .3686 ,370s .3729 .3749 .3770 .3790 .38lO .3830
.3869 ,388s .3907 ,392s .I944 .3962 .3980 .3997 .4olS
.4049 .4066 .4082 .4099 ,411s .4131 .4147 .4162 .4177
.4207 .4222 .4236 .4251 ,426s .4279 ..4292 .4306 .4319
,434s .4357 .4370 .4382 .4394 .4406 ,441s .4429 .444l

.4463 .4414 .A484 .449s ,450s ,451s ,452s ,453s ,454s

.4564 .4573 .4582 .4591 .4599 .4608 .4616 ,462s .4633

.4649 .46S6 .4664 .467l ,467s .4686 .4693 .4699 .4706

.4719 .4726 44732 ,473s .4744 .4750 .4756' .476l .4767
,477s .4783 ,478s .4793 ,479s .4803 ,480s A812 .4817

.4826 .4830 .4834 ,483s .4842 .4846 .48SO .48S4 .4857

.48&I ,486s ,487  I ,487s ,487s .4881 .4884 .4887 .4890

.4896 ,489s .4901 .49i?4 .4906 .4909 .491l .4913 .4916

.4920 .4922 ,492s .A927 .4929 .4931 .4932 .4934 .4936

.4940 .4941 .4943 ,494s .4946 .4948 .4949 ,495  I .49S2

,495s .4956 .4957 .4959 .496O .4961 .4962 .4963 .4964
.4966 .4967 4968 .4969 .4970 .4971 .4972 .4973 .4974
.4915 .4976 .4977 .4977 ,497s .4979 .4979 .4980 .4981
.4982 .4982 .4983 .4984 .4984 ,498s ,498s .4986 .4986
.4987 .4987 ,498s ,498s 4989 .4989 .4989 .4990 .4990

I

This  table  is abridged from Table  I of Srarrsncal  Tables  ana  Formulas.  by A. Hald  (New York: John Wiley &
Sons .  Inc . .  1952).  Reproduced by pemussion  o f  A .  Hald  and  the  pub l i shers .  John  Wi ley  &  Sons .  Inc .
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TABLE B

Critical values of t

IO
I I
I 2
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
inf.

3.078 6.314
I .886 2.920
I .638 2.353
1.533 2.132

I A76 LOIS
I.440 I .943
I.415 1.895
I .397 I .860
1.383 1.833

I.372 1.812
I.363 1.796
1.356 I.782
1.350 1.771
1.345 I.761
I.341 I.753

1.337 1.746
I .333 1.740
1.330 1.734
1.328 1.729
1.325 I .725

1.323 1.721
I.321 I.717
1.319 1.714
1.318 1.71 I
I .316 1.708

I.315 1.706
I.314 1.703
I.313 I.701
I.311 1.699
I .282 1.645

12.706
4.303
3.182
2.776

2.57 I
2.447
2.365
2.306
2.262

2.228
2.201
2.L79
2.160
2.145
2.131

31.821 63.6576.965 9.925 :
4.541 5.841 3
3.747 4.604 4

3.365 4.032 5
3.143 3.707 6
2.998 3.499 7
2.896 3.325 8
2.821 3.250 9

2.164 3.169 10
2.718 3.106 I I
2.681 o 3.055 I 2

3.012 132.650
2.624
2.602

2.977 14
2.947 I5

2.120 2.583 2.921 16
2.110 2.567 2.898 17
2.101 2.552 2.878 18
2.093 2.539 2.861 19
2.086 2.528 2.845 20

2.080 2.518 2.831 21
2.074 2.508 2.819 22
2.069 2.500 2.807 23
2.064 2.492 2.791 24
2.060 2.485 2.787 25

2.056 2.479 2.779 26
2.052 2.413 2.171 27
2.048 2.461 2.763 28
2.045 2.462 2.156 29
1.960 2.326 2.576 inf.

From  “Table of Percenuge  Points of the r-Distribution.”  compured  by
Maxine Metington. Biomeniko.  Vol. 32 (1941).  p.  300. Repmduced  by
pm-mission of the Biomeuiks  Trus~ces.
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TABLE C

Critical values of chi-square

I o.m393 0.oco1571 0.rno9821 0.0039321 0.0157908
2 0.0100251 0.0201007 0.0506356 0.102S87 0.210720
3 0.0717212 0.114832 0.215795 0.351846 0.584375
4 0.206990 0.297110 0.484419 0.710721 1.063623

5 0:411740 o.ss4300 0.831211 I.145476 I.61031
6 0.675727 0.872085 1.237347 I.63539 220413
7 0.98926s 1.239043 1.68987 2.16735 283311
8 I.144419 1.646482 2.17973 2.73264 3.48954
9 1.734926 2.087912 2.70039 3.32Sll 4.16816

IO 2.15585 2.55821 3.24697 1.94030 4.86518
II 2.60321 3.05347 3.81575 4.57481 5.57779
I2 3.07382 3.57056 4.40379 5.22603 6.30380
13 3.56503 4.10691 5.00874 5.89186 7.c4lSO
14 4.07468 466043 S.62872 6.57063 7.78953

IS 4.6co94 5.22935 6.26214 7.26094 8.5467s
16 5.14224 5.81221 6.90766 7.96164 9.31223
17 5.69724 6.40776 7.56418 8.67176 lo.0852
18 6.26481 7.01491 8.23075 9.39046 10.8649
19 6.84398 7.63273 8.SQ6SS 10.1170 II.6509

20 7.43386 8.26040 9.59083 10.8508 12.4426
21 8.03366 8.89720 10.28293 II.5913 13.2396
22 8.64272 9.54249 10.9823 12.3380 14.041s
23 9.26042 IO.19561 II.6885 13.0905 14.8479
24 9.88623 10.8564 12.4011 13.8484 13.6S87

25 10.5197 I I.5240 13.1197 14.6114 16.4734
26 II.1603 12.1981 13.8439 IS.3791 17.2919
27 11.8076 12.8786 14.5733 16.lS13 18.1138
28 12.4613 13.S648 15.3079 16.9279 18.9392
29 13.1211 14.2565 16.0471 17.7083 19.7677

30
40
so
60

70
80
90
100

13.7867 14.9535 16.7908 18.4926 20.s992
20.7065 22.1643 24.4331 26.5093 29.050s
27.9907 29.7067 32.3574 34.7642 37.6886
3s.5346 37.4848 40.4817 43.1879 46.4589

43.2752
51.1720
59.1963
67.3276

45.4418 48.7516
53.5400 57.1532
61.7541 65.6466
70.0648 74.2219

51.7393 55.3290
60.391s 64.2778
69.1260 73.2912
77.9295 82.3581

3 1 2 MR393 (S)



TABLE C(continued)

Crit.ical  values of chi-square (X2)

2.70554 3.84146 5.02389 6.63490 7.87944 I
4.60517 5.99147 7.37776 9.21034 10.5966 2
6.25139 7.81473 9.34840 11.3449 12.8381 3
7.11944 9.48773 11.1433 13.2761 14.8602 4

9.23635 11.0705 12.8325 15.0863 16.7496 5
10.6446 12.5916 14.4494 16.8119 18.5476 6
12.0170 14.0671 16.0128 18.4753 20.2777 7
13.3616 15.5073 17.5346 20.0902 21.9550 8
14.6831 16.9190 19.b228 21.6660 23.5893 9

15.9871 18.3070 20.4831 23.2093 25.1882 10
17.2750 19.6751 21.9200 24.7250 26.7569 II
18.5494 21.0261 23.3367 26.2170 28.2995 I2
19.8119 22.3621 24.7356 27.6883 29.8194 13
21.0642 23.6848 26.1190 29.1413 31.3193 14

22.3072 24.9958 21.4884 30.5779 32.8013 IS
23.5418 26.2962 28.8454 31.9999 34.2672 16
24.7690 27.5871 30.1910 33.4087 35.7185 17
25.9894 28.8693 3 11.5264 34.8053 37.1564 I8
27.2036 30.1435 32.8523 36.1908 38.5822 I9

28.4120 31.4104 34.1696 37.5662 39.9968 20
29.6151 32.6705 35.4789 38.9321 41.4010 !I
30.8133 33.9244 36.7807 40.2894 427956 22
32.0069 35.1725 38.0757 41.6384 44.1813 23
33.1963 36.4151 39.3641 42.9798 45.5585 24

34.3816 37.6525 40.6465 44.3141 46.9278 25
35.5631 38.8852 41.9232 45.6411 48.2899 26
36.7412 40.1133 43.1944 46.9630 49.6449 27
37.9159 41.3372 444607 48.2782 50.9933 28
39.0875 42.5569 45.7222 49.5879 52.3356 29

40.2560 43.7729 46.9792 50.8922 53.6720 30
51.8050 55.7585 59.3417 63.6907 66.7659 40
63.1671 67.5048 71.4202 76.1539 79.4900 50
74.3970 79.0819 83.2976 88.3794 91.9517 60

85.5271 90.5312
96.5782 101.879
107.565 113'.145
118.498 124.342

95.0231 100.425 104.215 70
106.629 112.329 116.321 80
118.136 124.116 128.299 90
129.561 135.807 140.169 loo

From 'Tables or use Percentage Pomu of the x'-Dirtnbuuon." Biomrrrika.  Vol. 33 (1941). Reproowed  by
pnnisison of the Biometrika  Trusser.

MR393 (S) 3 1 3



TABLE  D
Critical Values of the F Distribution

VI
-

:
3
4

I 2 3 4 S 6 7

161.4 199.5 215.7 224.6 230.2 234.0 236.8
1a.u 19.00 19.16 19.25 19.30 19.33 19.35
10.13 9.5s 9.28 9.12 9.01 a.94 a.89
7.11 6.94 6S9 6.39 6.26 6.16 6.09

6.61 579 5.41 5.19 50s 4.9s 4.08
5.99 5.14 4.76 4s3 '4.39 4.28 4.21
5.59 4.74 4.35 4.12 3.97 3.87 3.79
5.32 4.46 4.07 3.84 3.69 . 3sa 3.so
512 4.26 3.86 3.63 3.48 3.37 3.29

IO 4.96 4.10 3.71 3.48 3.33 3.22 3.14
I I 4.84 3.98 3.59 3.36 3.20 3.09 3.01
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76

IS 4.54 3.68 3.29
1 6 4.49 3.63 3.24
17 4.45 3.59 3.20
IS 4.41 3.55 3.16
19 4.38 3.s2 3.13

E
2196
2.93
2.90

2.90 2.79 2.71
2.85 2.74 2.66
2.81 2.70 2.61
2.77 2.66 2.sa
2.74 2.63 2S4

2 0
21

::
2 4

4.35
4.32
4.30
4.28
4.26

3.49
3.47

:z
3:40

3.10 2.87 2.71 2.60
3.07 2.84 2.68 2.S7
3.0s 2.82 2.66 2.55
3.03 2.80 2.64 2:53
3.01 2.78 2.62 2.51

2.51
2.49
2.46
2.44
2.42

2 s 4.24 3.39 2.99 2.76
2 6 4.23 3.37 2.98 2.74
27 4.21 3.35 2.96 2.73
28 4.20 3.34 2.9s 2.71
2 9 4.18 3.33 2.93 2.70

::2
2.57
2S6
2ss

2.49
2.47
2.46
2.4s
2.43

2.40
2.39
2.37
2.36
2.35

ii
60
120
co
-

4.17 3.32
4.08 3.23
4.00 3.15
3.92 3.07
3.04 3.00

2.92

:.x
2168
2.60 1

2.69 2.53 2.42
2.61 2.45 2.34
2.S3 2.37 2.2s
2.4s 2.29 2.17
2.37 2.21 2.10 I 2.33 2.27 2.21

2.25 2.18 2.12
2.17 2.10 2.04
2.09 2.02 I .96
2.01 1.94 1.88

*Reproduced from Table 18 of Biomefrika  Tnbles/or  Sforisricions.  Vol
of E. S. Pearson and the Biomctrika Trustees.

81 9

1

+
1. b y  pemusslon

238.9 240.5
19.37 19.38
a.85 a.81
6.04 6.00

4.82 I 4.77
4.15
3.73
3.44
3.23

4.10
3.68
3.39
3.18

3.07
2.95
2.8s

3.02
2.90
2.80

2.77 2.71
2.70 2.6s

2.64 2.59
2.S9 2.S4
2.5s 2.49
2.51 2.46
2.48 2.42

2.45 2.39
2.42 2.37
2.40 2.34
2.37 2.32
2.36 2.30

2.34 1 2.28
2.32 2.27
2.31 2.25
2.29 2.24
2 . 2 8  (2.22
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T

I L41.9

2 19.40
3 a.79
4 5.96

4 . 1 4
4.06
3.64
3.35
3.14

10 2.90
I I 2.85
I 2 2.15
13 2.63
14 2.60

I5 2.54
16 2.49
I7 2.45
I8 2.41
I9 2.38

20 2.15
?I 2.32
22 2.30
2 3 2.21
24 2.25

25
26
2 1
28
2 9

30
40
60

120
m

2.24
2.22
2.20
2.19
2.18

2.16
t.oa
I .99
I.91
I .a?

T A B L E  D  (conrinuedl
Crit ical  Values of  the F D istr ibut ion

f,o,(%*  5)

I O

VI

I2 I I5 I 20 I 24 I 30 I 40 I 60 I 120

43.9 245.9 !48.0 243.1 250.1 2 5 1 . 1 252.2 253.3
19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49

R 70 R 70 8.66 R 64 8.62 8.5Y 8.51 8.55

4.68 4.62 4.56 433 4.50 4.46 4.43 4.40
4.00 3.94 3 . 8 1 3.84 3.81 3 . 7 1 3.74 3.70
3 . 5 7 3.51 3.44 3.41 3.38 3.34 3.30 3.27
3 . 2 8 3.22 3.15 3.12 3.08 3.04 3.01 2.91
3.07 3.01 2.94 2.90 2.86 2.83 2.79 2.15

2.91 2.8s 2 . 1 1 2.74 2.70 2.66 2.62 2.58
2.79 2 . 1 2 2.65 2.61 2.57 2.53 2.49 2.45

2.481  2.401 2.331 2.291 2.251 2.201 2.161 2.11
2.42 2.35 2.28 2.24 2.19 2.15 2.11 2.06
2.38 2.31 2.23 2.19 2.15 2 . 1 0 2.06 2.01
2.34 2.27 2.19 2.15 2 . 1 1 2.06 2.02 I .9i
2.31 2.23 2.16 2 . 1 1 2.07 2.03 I .98 1.9:

2.281. 2.201  2.121  2.081  2.041  I.991  I.951 l.Y(
2 . 2 5 2.18 2.10 2.05 2.01 I .96 I .92 1.8;
z.23 2.15 2 . 0 1 2 . 0 3 I .98 I .YJ I.89 1.8~
2.10 2.13 2.05 2.01 I .96 1.91 1.86 I.81
2.18 2 . 1 1 2.03 I.98 I .94 1.89 I .84 l.l!

2.16 2.09 2.01 I .96 1.92 1 . 8 1 I.82 I .7’
2.15 2.07 I .9Y 1.95 I .90 1.85 1.80 I .l!
2.13 2.06 1.97 I .93 I .88 1.84 I.79 I .7:
?.I2 2.04 I .96 I.91 1.87 1.82 1 . 1 7 I . 7
Gil Gil ili~il  i.bol  i.Ssl  1.811  1.751  1.71

1 . 0 9 2.01 I .93 1.89 I .84 I .lY 1.74 I.61 I .6;
2 . w I .92 I . 8 4 1.79 I .74 1.69 I.64 1.5: I .5
I .92 1.84 1.75 1.70 1.65 I.59 1.53 1.4 I .3’
1.83 1.75 I .66 1.61 I .55 1.50 I.43 I .3 I .2:
I .15 1.67 1.57 I.52 I .46 I .I9 1.32 I . 2 l.ol

I I I I I I I

m
-
54.3
IYSO
8.53
5.63

4.36
3.67
3 . 2 3
2.93
2 . 1 1

2.54
2.40
2.30
2.21
2.13

2.07
2.01
I .96
I .92
I.88

1.84
I.81
1 . 7 8
I.7L
1.7:

I.71
I.61
I .6:
I .6!
I.&

-

1
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TABLE .D  Icominurd)
Critical Values bf the F Distribution

fO.PS~I.  5)

I5 8.68 6.36 5.42 4.89 4.56 4.32
1 6 8.53 6.23 5.29 4.77 4.44 4.20
17 8.40 6.11 5.18 4.67 4.34 4.10
18 a.29 6.01 5.09 4.58 4.25 4.01
19 8.18 5.93 5.01 4.50 4.17 3.94

ii
22
23
24

2s
26
27
ii
29

30
40
b c
120
m

8.10 S.85 4.94 4.43 4.10 3.87
8.02 5.78 4.87 4.37 4.04 3.81
1.95 5.11 4.82 1.31 3.99 3.76
7.88 J.66 4.76 4.26 1.94 3.71
7.82 5.61 A.72 4.22 3.90 3.67

7.77 5.57 4.68 4.19 3.8S 3.63
7.72 5.53 4.64 4.14 1.82 3.59
7.68 5.49 4.M) &II 3.78 3.S6
7.64 5.45 4.57 4.07 1.75 3.53
7.60 1.42 4.54 3.04 3.73 3.50

7.56 5.39 A.51 4.02 3.70 3.47 3.30 3.17 3.07
t.31 5.18 1.31 3.83 3SI 3.29 3.12 2.99 3.89
7.08 4.98 4.13 3.bS 3.34 3.12 2.95 2.82 2.72
6.85 4.19 1.95 3.48 3.17 2.96 2.79 2.66 2.56
6.63 4.61 1.78 1.32 3.02 2.80 ?&I ?.SI 2.4 I

L

2

i403
99.17
29.46
lb.69

13.23
10.91
9.5s
8.6!
8.01

12.06
9.78
a:45
7.S9
6.99

Il.39 10.97
9.15 8.75
7.8s 7.46
7.01 6.63
6.42 6.06

7.56 6.SS 5.94
7.21 6.22 S.67
6.93 S.9S S-41
6.X s.14 S.21
6.51 5.56 5.04

z
5:06
4.86
'4.69

6

859
99.11
27.91
IS.21

10.67
8.47
7.19
6.37
s.8a

1.39
S.07
4.81
4.62
4.46

10.46 10.29
8.26 8.IC
6.99 6.04
6.18 6.01
5.61 5.47

5.20 5.06
4.89 4.74
4.64 4.SC
4.44 4.30
4.28 4.14

4.14 4.Oc
4.03 3.89
3.93 3.79
1.84 3.71
3.77 3.63

3.70 3.S6
1.64 3.51
3.S9 3.4s
3.s4 3.41
3.50 3.36

3.46 3.32
3.42 3.29
3.39 3.26
3.36 3.23
3.33 3.20

iO22
99.39
27.35
14.66

IO.16
7.98
6.72
591
5.35

4.94
4.63
4.39
4.19
4.03

3.89
3.78
3.68
3.60
IS2

3.46
3.40
3.35
3.30
3.26

3.22
I.18
I.15
3.12
3.09

3 1 6 MR 393 (S)



IS
I6
I7
I8
I9

VI
-

IO I2 IS 20 24 30 40 60 120 ;a

6056 6106 6157 k209  '6235 6261 6281 6313 16339  ,6366
99.401  99.421 99.43! 99.451 99.46t 99.47' 99.471 99.481  99.491 99.50

3. 5 1 ' 3.37:  3.73' 3.081 3.00;
3.43; 3.3@ 3.15 3.00 2.921 2.84' 2.7M 2.671 &58l 2.49

2 0 I 3.37 3.23 3.09 2.941 2.86 2.78 2.691 2.611 ?.52! 2.42
?I 3.31 3.17 3.03 2.881 230 1.12 ?.W ?.SS* 2.461 2.36
22 3.26 3.12 1.98 2.83; 2.75 2.67 2.5BI 2.501 3.401 2.31

3.21 3.07 2.93 2.781 1.70 2.62 2.541 2.W 2.35: 2.26
3.17 3.03 2.89 2.741 2.66 2.58 2.49 2.40, 2.3li 2.21

25 3.13 2.99 2.95 2.70 2.62 2.54 2.45 2.36: 2,27 2.17
26 3.09 2.96 2.81 C.66: 1.58 2.50 2.42' 2.33 2.23 2.13
27 3.06 2.93 2.i9 1.63. 2.55 2.47 2.381 2.29' 2.2Ot 3.10
28 3.03 2.90 2.75 2.60~ 3.52 ?.&I 2.35' 2.X 2.17' 2.06
2 9 3.00 2.87 2.73 2.57, 2.49 3.41 2.33; ?.23 2.141 2.03

3 0 2.98 2.84 2.70 ?.SS* 2.47 2.39 1.30 XI ?.iii 2.01
4 0 230: 1.66 2 . 5 2 . 2.371 2.19 2.10 2.11 2.02: I .92! I.80
6 0 I

'
2.63 2.50 2.35 2.20 3.12. 3.03 1.34 I . 8 4 1 I.731 1.60

I20 2.47 2.34 2.19' 2.03. I .95, I.86 I.76 l.66i I.531 I.38
9 j 2.32 ?.I8 2.04, I . 8 8 1 I.3 1. 7 0 . I.591 I . 4 7 1 I.321 1.0"

MR393 (S) 3 1 7
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