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TasLe 1 TABLE OF PROBABILITIES ASSOCIATED WITH VALUES AS EXTREME AsS
OBSERVED VALUES OF z IN THE NORMAL DISTRIBUTION

The body of the table gives one-tailed probabilities under Hq of z. The left-hand
marginal column gives various values of z to one decimal place.
various values to the second decimal place. Thus, for example, the one-tailed p of
zz.llorzs—.llispu, |

'S up@gyﬁmpnnn» DODO DO DO DD b pd bk ok ok o ok ok ok ek

e,

COND? BWN-O ORADD BRI D ORTDUT N

° bm@ 00 00

00 =¥ Q;;\\ i

The top row gives

07 | .08

.09

10054 | 0052
.0040 039
.0030 [*0029
.0022 | .0021
.0016| .0015

| B .0011 .0010
1 .0007

e

.4721 .4681
.4325| .4286

.3192| .3156
.2843 | .2810

-0015| .0014

GH

.4641
.4247
.3936| .3807| .
35657 | .3520] .
.3121

2776
.2514 | .2483 | .
.2206( .2177 | .
.19221 .1894 | .
.1660 | .1635| .

.1423 | .14011 .
L1210 .1190] .
.1020 .1003 | .

10708 | 0694 | |
.0582| .0571] .

.0384 | .0375] .
10307 | .0301| .
10244 | .0239| .

.0192] .0188{ .
L0150 .0146 .
.0116| .0113 | .
.0089 | .0087 | .
.0068 | .0066 | .

.0051 .0049 | .
.0038 | .0037] .
.0014

.0010
.0007
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TasLe 2 TabiLe or CriticAL VALUES oF {*

Level of significance for one-tailed test
.10 05 025, .0 l 005 0005
daf Y I
evel ol Uf! wo-tailed test
[, ‘- f )
oo, '
.001
1 636.619
2 '31.598
3 12.941
4 8.610
5 6.859
6 5.959
y 5.405
8 5.041
9 4.781
10 4.587
11 4.437
12 4.318
13 4.221
14 4.140
15 4.073
16 4.015
17 3.965
18 3.922
19 3.883
20 3.850
21 3.819
22 3.792
23 . 3.767
24 2. 3.745
25 2. 5 3.725
26 4 S F - 3.707
27 ﬂ : # 3.690
28 .048 ( B | 3.674
29 1.311 - 1.699 2.045 2.462 . 2.756 . 3.659
30 1.310 - 1.697 .042 2.457 2.750 3,646
¢ = e
11458, 8 0 2 ‘ . J
1:296 % | 1:67 L V1 2 . -
12289 165 o 1 2. : : 8.
0 1.282 1.645 1.960 2.326 2.576 o 8.201

* Table B is abridged from Table III of Fisher and Yates: Statistical tables Jor
biological, agricultural, and medical research, published by Oliver and Boyd Ltd.,
Edinburgh, by permission of the authors and publishers.
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TabLz 3 Tux.n 0 "--

> chi square
.99
.00018|
.02
.12
.30
.55
.87
1.24
1.65
2.00
2.56
3.05
3.57 5
4.11 4.768
4.66 5.37
5.23 5.98
5.81 6.61
6.41 7.26
7.02 5
7.63
8.26
8.90 B A CP ST TRV VAPV TR TIOT WL M T T W E10T 1. ,
9.54 «,@‘ﬁ
0.20
24{10.86 ll.D 13 :
25(11.52 . |12.7 | 14.61 8.17|30.6
26{12.20 13.41 15.38 [17.20 [19.82 (21.79(25.34(29.25(31.8
27{12.88 14,12 6 18.11 [20. 70 22 72
28|13 2

B

Varues oF Cui SQuare*

.64]10.83
13.82
16.27
18.46
20.52

22.46
24.32
26.12
27.88
29.59

31.26
32.91
34.53
36.12
37.70

39.29
40.75
42.31
43.82

.67(36.34(38.9346.80
. %1183.02/07 66/40.20[48.27

'01]35.17[38.97(41.64[40.73
" 85|73120

4 36.42/40.27(42.98(51.18
834 .5 8(37.65(41.57(44.31(52.62
54.05
55.48

0[35. 56

* Table C is abridged from Table IV
nd medical research, published by Oliv

TN w’nﬂmaﬂ

Fisher and Yates: Slc!ulwd tables for biological,
and Boyd Ltd., Ediabirgh,

by permission of t

45.32 °

thannnd ;
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TasLe 4 TABLE OF ', OBA IATED WITH VALUES AS SMALL AS
t : BinomiaL Test*

Given in the body ) C habilities under H, for the binomial
test when P> = Q To s J nts arc omitted in the p's.

N 7 Q’ e 0 11 12 13 14 16
L N

t
073 10t 38746 0 POt
s ‘ ). 3 ” 70! )4989998 ; SRR |
i , 090-2124305 005 785 910 971 994 999 t ¢

819 041 982 996 t t ¢t
773 895 962 989 998 t

16

17 5 500 685 834 928 975 994 999 {
18 240 407 593 760 881 952 985 996 999
19 24 500 676 820 916 968 990 998

20 - 7001 006 02 2 588 748 8G8 942 979 994

21 Lo /668 808 905 961 987
22 5 584 738 857 933 074
23 ; 339 500 661 798 895 953
24 54271 419 581 729 846 924
25 07 022 054 115 212 345 500 655 788 885

‘Adnptod f 3 able 1V, B, of W Hclen, and Lev, J. 1953. Statistical

ﬁ‘u‘m 1?1"2’]‘?1 ‘W ey
RIANIUNNINGINY
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TasLe § TasLe or CriticaL VALUES OF D IN THE KoLMOGOROV-SMIRNOY
Ong-sampLE TEsT®

Sample‘ Level of signifigar D = maximum |Fo(X) — Sx(X)|
size : -

E

.05 01

© O NO O W N -

irnov test for
n of the author

ammnimummmﬁ‘a



TasLe 6 TabrLe or Crim A VA ¢ r 1N THE Runs Test*
Given in the bodies of Table nd Table are various critical values of r for
various values of n, and ns. ) SUM est, any value of r which is

equal to or smaller than that: i or larger than that shown
in Table Fyy is significant 5 level fowitz two-sample runs
test, any ‘value of r w i1"to or 8 “than-that'shown in Table Ty is sig-

nificant at the .05 lev

70T NN

Mg o3y !. \ \‘\*\\: 17 18 19 20
m £/ R
GRS r VIHI -'i 1

2 —\ \ R M
3 28 £ B -?\\ 3 333
4 2 3 3(3 A ™ 4 4 4
5 2 248 o M\ 4 5 55
6 228 g2l ; 555 856
7 2 2 3 8.6 84
8 2 3 3 ) S
9 2. 38 e  FOREE - ye SR
10 2 33 = 5 8 8 ©
1 |- 23 4 R
12 |2 2 3 4 9 9 10 10
13 |22 3 4 10 10 10 10
14 |2 2.3 4 0 10 11 11
15 |2 3k 1 11 12
16 |2 3P i T T 112 12
17 |2 3 12 12 13
18 |2 3 "iIp 12 12 13 13
19 |23 6 6. "1 @12 13 13 13
20 |2 3 6 6 7 8 9 9 10 10 11 12 12 13 13 13 14

* Adapted from Miedu S., and Eisefibdrt, C. 1943. Tables for- testing
random ing 1 1 ¢ latist., 14,
83-86, with th d permigsion of authors 1 5

U

ARIANTUAMINYIAY
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raN THE Runs Test* (Continued)

&015 16 17 18 19 20

nz
n

2

3

4

5

6

4

8 17

9 18
10 19
11 20
12 21
13 22
14 23
15 23
16 24
17 25
18 25
19 26
20 26

83-86, with the kind permission of sd publisher

ﬂUEJ’JVIEWIﬁWEJ’]ﬂ‘i

QW']ENﬂ‘mJﬂJWTDﬂEI’]ﬁEI

26
26
27

: gis) Tables for testing
randomness —h" : - n. Math. Statist.,

14,

245
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TasLe 7 TaBLE OF % Varues or T 1v TnE WiLcoxon

'_ﬁ ” fj nxs TesT*

e [or one-tailed test

| : 59 49 43
66 QS 56 49
FHJEI’J e VeRI 73
oA dapt.ed from Table I of "nlcoxon, F. 19495, Some rapid appro$imale statistical

q RANES SR INS Ty
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TasLe 8 TABLE oF PROBABILITIES ASSICIATED WITH VALUES AS SMALL As
OBsenrvep VALUES OF U 1N Tue MANN-WuiTNEY TEsT*

m-3 n,-4

217600 267 :

; 00 .200 .100
> .ooo .314 171
\:}Q‘\‘ .429 .243

ammmm Aqqre1n ey =

one of two random variables is stochastically larger than t.he other. Ann. Math.
Statist., 18, 52-54, with the kind permission of the authors and the publisher.



OGIATED WITH VALUES A8 SMALL A8

: /7 A iiTNEY TeEsT* (Continued)

TasLe 9 TaABLE or Propar
OBSERVED VALUES ¢

ny

C RO DAL =D

.402
.451
.500
.549

* mn" ﬂ'l,.k i!

eprodu

Statist., 18, 52-54, with the kind germission of the l.hora and the pub

QW']Mﬂ‘iﬂJﬂJWTmEHﬁH

On/a test of whether
one of [two random variables is awchuhcnlly larger than the other. Ann. Math.
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Tnu.nl OTasLE OF ProB

TED WITH VALUES AS SMALL As
OBSERVED VALUES OF L :

1TNEY TEsT* (Continued)

n
t Normal
U
0 3.308 .001
X 3.203 .001
2 3.098 001
3 2.993 001
4 2.888 002
5 2.783 003
T 2.678 004
7 2.573 005
8 2.468 007
9 2.363 009
10 2.258 012
11 2.153 016
12 2.048 020
13 1.943 026
14 1.838 .033 :
15 1.733 .041
16 1.628 .052
17 1.523 .064
18 1.418 .078
19 1.313 094
20 i 1.208 113
21 ' I. 39 1.102 135
22 , 1l 268 JJ 64 .998 159
.475 .306 =191 .893 .185
525 .347 221 .215
.247
ARk 3
.318
356

’&Jﬁh RN IO ummﬁ']%’

* Reproduced from Mann, H. B., and Whitney, D. R. 1947. On a test of whether
one of two random variables is ntochuhcully larger than the other. Ann. Math.
Statist., 18, 52-54, with the kind permission of the authors and the publisher.
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°  TasLe] ] TaBLE oF Critican } s of U IN THE ManN-Wiitney TesT*

Fable Kr. Critical Values of U fo ae-tniled Test at @ = .001 or for a Two-tailed
na
13 19 20
m

1

2
3 0 0 0
4 3 3 3
5 6 7 Z
6 10 11 12
v 14 216, " 18
8 18 =200 . 2%
9 23 25 26
i0 27 29 32
11 32 34 3
12 37 40 42
13 42 45 48
14 46 50 54
15 51 55 59
16 56 60 65
17 61 .66 170
18 66 TG
19 71 77 82
20 76 .82 88

g . D. 1953. Extended
tables for the—MMa ‘t- nstitute of Educational

* Research at In ! e Uni he kind pe sion of the author and
the publisher.

ﬂ‘lJEl’JVIEWIﬁWEI’]ﬂ‘i
’QW]MF]‘?&J UNIAINYAY
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Table Kii. Critical Val t a = .01 or for a Two-tailed
18 19 20
n

1
2 1 1
3 4 5
4 9 a0
5 15 16
6 20 22
7 . 2% 28
8 32 34
9 38 40
10 44 47
11 50 53
12 56 60
13 63 o7
14 69 73
15 75 80
16 82 87
17 88 93
18 94 100
19 gl Bie94 101 107
20 m 53 99 100 107 114

* Adapted wﬁﬁdged frota Tables 1, 3, 5, and 7 of Aubl .’ D. 1953. Extended
tables for the -Whitney statistic. letin of the Institule of Educational

e
RINNIUUNIININY




18 19 20

1
2 2 g i
g T 7 8
4 12 13 13
5 18 5 49120
6 24 25 27
7 30 32 34
8 36 38 41
9 42 45 48
10 48 82 55
11 55 58 62
12 61 65 69
13 a7 72076
14 74 78 83
15 80 85 90
16 86 92 98
17 03 99 105
18 ) 99 106 112
10 [ead wod 106 113 119
20 487 55 T I...' 05 112 119 127

* Adapted &ind sbridged from Tables 1, 3, 5, and 7 of Atble, D. 1953. Extended
ulletin of the Instilute of Educalional

i) (DT T

-Whitney statis

ARININTANMING A
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Taste 14 Tarrs'or C TICAL VA wmz MANN-WHITNEY
Tesg* (

Table Kiy. Critical Valucsoi €/ for a One iled Test at & = .05 or for a Twe-tailed

18 19 20
1 0 0
2 4 4 4
3 9 10 11
4 16 17 18
5 22 23 25
6 26 28 30 32
7 33 - 35 37 39
8 18 39 41 44 47
9 21 45 48 51 54
10 24 51 55 58 62
11 27 31 57 61 65 69
12 30 34 64 68 72 77
13 70 75 80 84
14 82 87 92
15 : 55 PGP 4, | 88 01 100
16 0] 95 101 107
17 96 102 109 115°
18 487 55 0 P2 109 116 123
19 | 51158 65 72 80 & 04 101 1109 116 123 130
20 54™°62 . 69 7r By 192 100 107 5123 '130° 138.
* Adapte ed fro 1 ble, D. _1953. Ixtended
hﬂm Mﬂm . 3 th i of Educational
Resear, i ; B pe n 6f the author and

the piiBlisher,

ARIAIATUUMINYAE
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TasLe 1 DTasLE or CriticaL VALUES oF Kp IN THE Komooonov;Suxnnov
Two-samrLe TEsST
Small samples)

’m‘i

s Ab ged from Goodman, L. ﬁ. 1954. Kolmogorov-Smxrnov teal.s for psycho-
logical rcscnrch Ps hol Bull., 167 with the Kind permission of thé’atthor an

) EEET T b A bbb
um devia lon b t mula v:k‘;gunéhons Ann ath.

22, 126-127, with the kmd permlunon of the author nnd the publisher.
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Tasie ] § TabLE oF Crim l nEs o IN THE KOLMOGOROV-SMIRNOY
"'\-.__‘ R RA1l9 4 4

ST
iled test)*

: \‘:,:_,% toc llf rejction
u\x \\u:\:w sn) 5 .

"

N,
"-.‘ 024" + n,

ﬂ/& PN
Il E _\ \
G ‘\\ R

-':w Table :‘" g the goodness of fit of
empiricald th the kind permission of
the publ' i |

ﬂUEl’JVIEWIﬁWEI’]ﬂ‘i
ammnmumwmaa



TaBLe 1 7 TABLE oF PROBABILITIES ASSOCIATED WITH VALUES AS LARGE AS OBSERVED
VALUES OF x,! IN THE FRiEDMAN Two-wAY ANALYSIS OF VARIANCE BY RANKS®*

"Table N1. k =3

N =% N=3 N =4 N=35
xr? xr* P
0 .0 1.000
1 .4 .954
3 1.2 .691
4 1.6 .522
2.8 .367
3.6 .182
4.8 .124
3.2 .093
.4 .039
7.6 .024
8.4 .0085
10.0 .00077
-N N=9
x;t xr? r4
.00 .000 | 1.000
.33 ‘222 971
1.00 .667 | .814
» 1.33 .889 | .865
2.33 1.556 | .569
3.00 2.000 | .398
4.00 2.667 | .328
4.33 2.889 | .278
5.33 3.556 | .187
6.33 4.222 .154
7.00 | 4.667 | .107
8.33 5.556 | .069
9.00 6.000 | .057
9.33 6.222 | .048
10.33 6.889 .031
12.00 ; 8.000 | .019
10.571 |- .00 8.222 | .016
11.143 .0012 8.667 | .010
| 12.286 | .0003 9.556 | .0060
00 667 | .0035
AL VT“W&@ i
. 1 00026 556 | .0013
. 4.2 nnn 12.667 | .00066
13 556 | .00035
: 000" .00020
7
’Q 1897138 ﬂJ 11 ﬂ 18|
11
18 000 | .0000006

* Adapted from Friedman, M.

1937. The use of ranks to avoid the assumption
of normality implicit in the analysis of variance.

J. Amer. Statist, Ass., 32, 688-689, .

with the kind permission of the author and the publisher,
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of normality unpllcxt in the a.nnlyms of variance. J. A ,‘ . Statist. Ass., 32, 688-689,
with the kind ;" ion of the author s the publisher.
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Tapre 1 9 TABLE oF PROBABILITIES ASSOCIATED WITH VALUES A8 LARGE As
Opsenrvep VALUES oF H IN THE KruskarL-WaLris ONE-WAY ANALYSIS

oF VARIANCE BY RANES*

Sample sizes

Sample sizes

n na ns % P n ny ny > L

2 1 1 2.7000 .500 %, 3773 6.4444 .008

6.3000 .011

2 2 1 3.6000 O b 5.4444 .046

2 2 2 | 4574 &.4000 e

% v / 4.5111 .098

S / 4.4444 .102

3 1 b & 4 6.7455 010

3 2 1 00 6.7091 .013

.7909 .046

7273 .050

3 2 2 .7091 .092

] .7000 .101

.4 5;: ) 7 .010

e 21667 .022

3 3 1 4 .9667 .048

-5 3667 .054

4 .1667 .082

s 2% .0364 .006

ks 6.8727 .011

Vs . 5.4545 .046

-4 5.2364 1052

3 % 43 v 4.5545 .098

6.4889 4.4455 .103

8088 7.1439 .010

7 .011

= .049

.051

4 1 1 55 .099

5.9 1 m4.8214 057 s i

4.5000 .076 4 &4 .6538 .008

4.0179 114 'y, 7.5385 .011

. ( : : 5 .049

Hebss ) B I WEI e |

qQ 5.1250 | .052 Py -t S
4.4583 4»0 ' ’

s e 4,1667 .105 5 1 iw 3.8571 | 0143

) AN gme) | V1173 ) 8

. . c‘r »

9. 5.0000 057 4.4500 071

4.0556 .093 4.2000 .095

. 3.8889 .129 4.0500 .119
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TapLe 1 9 TasLE oF PROBABILITIES ASSOCIATED WITH VALUES A8 LARGE A8
~ Omservep VaLues or H IN THE KRUSKAL-WaLLis ONE-WAY Amn.nxs
oF VARIANCE BY RaNks* (Continued)

Sample sizes Sample sizes
ny na ns | [ ng na
5 2 2 ; R ] .050

H

5 4 v l_gxuus tmoe+—————Bo .051

i w . .100

4 8600 )€ 5 3
3 9873 oos . .010

w ). WWEJ"TJE:&

5.2682

ARLEN AR | 2

7.3949 .011 . 4.5600 .100
5.6564 .019 4.5000 | .102

* Adapted and abridged from Kruskal, W. H., and Wallis, W. A. 1952. Use of
ranks in one-criterion variance analysis. J. Amer. Statist. Ass., 47, 614-617, with the
kind permission of the authors and the publisher. (The corrections to this table given
by the authors in Errata, J. Amer. Statist. Ass , 48, 910, have been incorporated.)




JES OF r3, THE SPEARMAN RANK
ICIENT*

* Aday  sus s of squares of rank differ-

ences for ath.“Statist., 9, 133-148, and from
Olds, E. C J 1949. 89 ficance levels for sums of squares of rank differences
and a correction. Ann. Malh Stalul 20, 117-118, the kind permission of the

author and (‘h blisher.
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D WITH VALUES AS LARGE As

CORRELATION COEFFICIENT

Valuesof N~

S
7 10
o 500 | .500
2 .386 .431
4 .281 .364
6 191 .300
8 119 .242
10 .068 .190
12 .035 .146
14 .015 .108
16 .005¢ | .078
18 .0014 | .054
20 .00020 | .036
22 .023
24 .014
26 .0083
28 .0046
30 .0023
32 | .33(1)17
34 e e :
36 il .%&1):8
I (] .000015
= 43 - .0000028
.00000028
thods, Charles

PR TUAMINYIAE
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