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FOREWORD

INTRODUCTION

“This is one of a group of handbooks covering
the engineering irformation and quantitative
data needed in the design, development, construe-
tion, and test of military equipment which (as a
group) constitute the Army Materiel Command

1

Engineering Design Handbook. —> @, 7/

PURPOSE OF HANDBOOK

The Handbook on Experimental Statistics has
been prepared as an aid to scientists and engi-
neers engaged in Army research and develop-
ment programs, and especially as a guide and
ready reference for military and eivilian person-
nel who have responsibility for the planning and
interpretation of experiments and tests relating
to the performance of Army equipment in the
design and developmental stages of production.

SCOPE AND USE OF HANDBOOK

This Handbook is & collection of statistical
procedures and tables., It is presented in five
sections, viz:

AMCP 706-110, Section 1, Basic Concepts
and Analysis of Measurement Data (Chapters
1-6)

AMCP 706-111, Section 2, Analysis of Enu-
merative and Classificatory Data (Chapters
7-10)

AMCP 706-112, Section 3, Planning and
Analysis of Comparative Experiments (Chapters
11-14)

AMCP 706-113, Section 4, Special Topics
(Chapters 15-23)

AMCP 706-114, Section 5, Tables

Section 1 provides an elementary introdue-
tion to basic statistical concepts and furnishes
full details on standard statistical techniques
for the analysis and interpretation of measure-

ment data. Section 2 provides detailed pro-
cedures for the analysis and interpretation of
enumerative and classificatory data. Section 3
has to do with the planning and analysis of com-
parative experiments. Section 4 is devoted to
consideration ‘and exemplification of a number
of important but as yet non-standard statistical
'f:‘échniques, and to discussion of various other
special topies. An index for the material in all
four sections is placed at the end of Section 4.
Section 5 contains all the mathematical tables
needed for application of the procedures given
in Sections 1 through 4.

An understanding of a few basic satatistical
eoncepts, as given in Chapter 1, is necesssary;
otherwise each of the first four seetions is largely
independent of the others. Each procedure, test,
and technique described is illustrated by means
of a worked example. A list of authoritative
references is included, where appropriate, at the
end of each chapter. Step-by-step instructions
are given for attaining a stated goal, and the
conditions under which a particular procedure is
strictly valid are stated explicitly. An attempt is
made to indicate the extent to which results ob-
tained by a given procedure are valid to a good
approximation when these conditions are not
fully met. Alternative procedures are given for
handling cases where the more standard proce-
dures cannot be trusted to yield reliable results.

The Handbook is intended for the user with
an engineering background who, although he has
an occasional need for statistical techniques, does
not have the time or inclination to become an ex-
pert on statistical theory and methodology.

The Handbook has been written with three
types of users in mind. The first is the person
who has had a course or two in statisties, and
who may even have had some practical experi-
ence in applying statistical methods in the past,
but who does not have statistical ideas and tech-
niques at his fingertips, For him, the Handbook
will provide a ready reference source of once
familiar ideas and techniques. The second is the

iii
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person who feels, or has been advised, that some
particular problem can be solved by means of
fairly\simple statistical techniques, and is in need
of a book that will enable him to obtain the so-
lution to his problem with a minimum of outside
assistance. The Handbook should enable such a
person to become familiar with the statistical
ideas, and reasonably adept at the techniques,
that are most fruitful in his particular line of re-
search and development wock. Finally, there is
the individual who, as ihe head of, or as a mem-
ber of a service group, has responsibility for ana-
lyzing and interpreting experimental and test
data brought in by scientists and engineers en-
gaged in Army research and development work.
This individual needs a ready source of model
work sheets and worked cxamples corresponding
to the more common applications of statistics, to
free him from the need of translating textbook
discussions into step-by-step procedures that can
be followed by individuals having little or no
previous experience with statistical methods.

It is with this last need in mind that some
of the procedures included in the Handbook have
been explained and illustrated in detail twice:
once for the case where the important question
is whether the performance of a new material,
product, or process exceeds an established stan-
dard ; and again for the case where the important
question is whether its performance is not up to
the specified standards. Small but serious errors
are often made in changing ‘‘greater than’’ pro-
cedures into ‘‘less than’’ procedures.

AUTHORSHIP AND ACKNOWLEDGMENTS

The Handbook on Experimental Statistics
was prepared in the Statistical Engineering Lab-
oratory, National Bureau of Standards, under a
contract with the Department of Army. The
project was under the general guidance of
Churchill Eisenhart, Ckief, Statistical Engineer-
ing Laboratory.

iv

Most of the present text is by Mary G. Ne-
trella, who had overall responsibility for the com-
pletion of the final version of the Handbook.
The original plans for coverage, a first draft of
the text, and some originel tables were prepared
by Paul N. Somerville. Chapter 6 is by Joseph
M. Cameron ; most of Chapter 1 and all of Chap-
ters 20 and 23 are by Churchill Eisenhart; and
Chapter 10 is based on & nearly-final draft by
Mary L. Epling.

Other members of the staff of the Statistical
Engineering Laboratory have aided in various
ways through the years, and the assistance of all
who helped is gratefully acknowledged. Partiec-
ular mention should be made of Norman C.
Severo, for assistance with Section 2, and of
Shirley Young Lehman for help in the collection
and computation of examples.

Editorial assistance and art preparation were
provided by John I. Thompson & Company,
‘Washington, D. C. Final preparation and ar-
rangement for publication of the Handbook were
performed by the Engineering Handbook Office,
Duke University.

Appreciation is expressed for the generous
cooperation of publishers and authors in grant-
ing permission for the use of their source materi-
al. References for tables and other material,
taken wholly or in part, from published works,
are given on the respective first pages.

Elements of the U. 8. Army Materiel Com-
mand having need for handbooks may submit
requisitions or official requests directly to the
Publications and Reproduction Agency, Letter-
kenny Army Depot, Chambersburg, Pennsyl-
vania 17201, Contractors should submit such
requisitions or requests to their contracting of-
ficers.

Comments and suggestions on this handbook
are welcome and should be addressed to Army
Research Office-Durham, Box CM, Duke Station,
Durham, North Carolina 27706.
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PREFACE |

"T'his listing is a guide to the Section and Chapter subject coverage in all Sections of the Hand-
book on Experimental Statistics,

Chapter Title
No.

AMCP 706-110 (SECTION 1) — BASIC STATISTICAL CONCEPTS AND
STANDARD TECHNIQUES FOR ANALYSIS AND INTERPRETATION OF
MEASUREMENT DATA

1 — Some Basic Statistical Concepts and Preliminary Considerations

2 — Charaeterizing the Measured Performance of a Material, Product, or Process

3 — Comparing Materials or Products with Respect to Average Performance

4 — Comparing Materials or Products with Respect to Variability of Performance

5 — Characterizing Linear Relationghips Between Two Variables

6 — Polynomial and Multivariable Relationships, Analysis by the Method of Least Squares

AMCP? 706-111 (SECTION 2) — ANALYSIS OF ENUMERATIVE AND
CLASSIFICATORY DATA

7 — Characterizing the Qualitative Performance of a Material, Product, or Process
8 — Comparing Materials or Products with Respect to a Two-Fold Classification of Performance
(Comparing Two Percentages)
9 — Comparing Materials or Products with Respect to Several Categories of Performance (Chi-Square
Tests)
10 — Sensitivity Testing

AMCP 706-112 (SECTION 3) — THE PLANNING AND ANALYSIS OF
COMPARATIVE EXPERIMENTS

11 — General Considerations in Planning Experiments

12 — Factorial Experiments

13 — Randomized Blocks, Latin Squares, and Other Speecial-Purpose Designs
14 — Experiments to Determine Optimum Conditions or Levels

AMCP 706-113 (SECTION 4) — SPECIAL TOPICS

15 — Some ‘*Short-Cut’’ Tests for Small Samples from Normal Populations
16 — Some Tests Which Are Independent of the Foum of the Distribution
17 — The Treatment of Outliers

18 — The Place of Control Charts in Experimentdl Work

19 — Statistieal Techniques for Analyzing Extreme-Value Data

20 — The Use of Transformations

21 — The Relation Between Confidence Intervals and Tests of Significance
22 — Notes on Statistical Computations

23 — Expression of the Uncertainties of Final Results

Index

AMCP 706-114 (SECTION 5) — TABLES
Tables A-1 through A-37
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SECTION 5

TABLES

This section tontains all the mathematical tables referenced throughout
Sections 1 through 4 of this handbook, and needed in the application of the
given procedures.; bles have been informally arranged in groups as follows:
Tables A-1 throu <5 are neéded for ‘thé “standard” tests-of.-significance;
Tables A-6 through A-21 are further tables concerning the analysis of samples
from norinal distributions; Tables A-22 through A.-27 are concerned with
analysis of samples from binomial distributions; Tables A-30 through A-35 are
for distribution-free techniques; and Tables A-36 and A-37 are sample pages of
tables of random numbers and random normal deviates.

THE GREEK ALPHABET

A a alpha N v nu

B B8 beta = ¢ xi

r ¥ gamma 0 0 omicron
A s delta In x pi

E € epsilon P P rho

A T zeta z v sigma
H n eta T T tau

o o theta T v upsilon
1 ¢ iota ¢ ¢ phi

KX « kappa X X chi

A A lambda A 4 v psi

M M mu Q w omega

T
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TABLES

TABLE A-1. CUMULATIVE NORMAL DISTRIBUTION — VALUES OF P
‘m
%p
Values of P corresponding to zp for the normal curve.

z is the standard normal variable. The value of P for —2p equals one minus the value of P for +zp,
e.g., the P for —1.62 equals 1 — .9474 = .0526.

.00 .01 02 03 04 .08 06 07 03 09

N
b

.5000 | .5040 | .5080 | .5120 { .5160 | .5199 | .5239 | .5279 | .5319 ; .5359
.6398 | .5438 | .5478 | .5617 | .5557 | .5696 | .5686 | .5675 | .5714 | .5753
6793 | .5832 | 6871 | .5910 | .5948 | 5987 | .6026 | .6064 | .6103 | .6141
.6179 | .6217 | .6255 | .6293 | .6331 | .6368 | .6406 | .6443 | .6480 | .6517
.6554 | .6591 | 6628 | .6664 | .6700 | .6736 | .6772 | .6808 | .6844 ) .6879

.6915 | .6950 { 6985 | .7019 | .7054 | .7088 | .7123 | .7157 | .7190 | .7224
7257 | L7201 | 7324 | 7357 | .7389 | .7422 | .7454 | .7486 | .7517 | .7549
.7580 ] .7611 } 7642 | .7673 | .7704 | .7734 | .7764 | .TT94 | .7828 | .7852
7881 | (7910 | 7939 | .7967 | .7995 | .8023 | .8051 | .8078 | .8106 ; .8183
.8159 | .8186 | .8212 | .8238 | .8264 | .8289 | .8315 ! .8340 | .8365 | .8389

.8413 | .8438 | 8461 | .8485 | .8508 | .8531 | .8554 | .8577 | .8599 | .8621
.8643 | .8665 | ,8686 | .8708 | .8729 | .8749 | .8770 | .8790 | .8810 | .8830
8849 | .8869 | .8388 | .8907 | .8925 | .8944 | .8962 | .8980 | .8997 | .9015
9032 | .9049 | 9066 | .9082 | .9099 ( .9115 | .9131 | .9147 | .9162 ) .9177
.9192 | ,9207 | 9222 | .9236 | .9251 | .9265 ) .9279 | .9292 | .9306 | .93819

.9832 | .9345 | 9357 | .9370 | .9382 | .9394 | .9406 | .9418 | .9429 | .9441
9452 | L9463 | 9474 | .9484 | .9495 | .9505 | .9515 | .9525 [ .9535 | .9545
.9564 | .9664 | 9573 | .9582 | .9591 | .9599 | .9608 | .9616 | .9625 | .9633
9641 | 9649 | 9666 | .9664 | .9671 | .9678 | .9686 | .9693 | .9699 | .9706
9718 | 9719 | (9726 | 9782 | .9738 | .9744 | .9760 | .9756 | .9T61 | .9767

9772 ) 9778 | 9783 | 9788 | .9793 | .9798 | .9803 | .9808 | .9812 | .9817
9821 | 9826 | .9830 | .9834 | .9838 | .9842 | .9846 | .9850 | .9854 | .9857
22 | .9861 | .9864 | .9868 | .9871 | .9876 | .9878 | .9881 | .9884 ; .9887 | .9890
2.3 | .9893 | .9896 | 9898 ) .9801 | .9904 | .9906 | .9909 | .9911 | .9913 | .9916
24 | 9918 | .9920 | ,9922 | .9925 | .9927 | .9929 | .9931 | .9932 | .9934 | .9936

25 | .9938 | .994C | 9941 | .9943 | .9945 | .9946 | .9948 | .9949 | .9951 | .9952
26 | .9963 | .9966 | .9956 | .9957 | .9959 | .9960 | .9961 | .9962 | .9963 | .9964
27 | .9965 | .9966 | .9967 | .9968 | .9969 | .9970 | .9971 | .9972 | .9973 | .9974
2.8 | .9974 } 9975 | 9976 | .9977 | .9977 | .9978 | .9979 | .9979 | .9980 | .9981
29 | 9981 | 9982 | 9982 | .9983 : 9984 | .9984 | .9985 | .9985 | .9986 | .9986

3.0 | .9987 | 9987 | .9987 | .9988 | .9988 | .9989 | .9989 | .9989 | .9990 | .9990
3.1 [ .9990 | .9991 | .9991 | .9991 | .9992 | .9992 | .9992 | .9992 | .9993 | .9993
3.2 | .9993 | .9993 | .9994 | .9994 | .9994 | .9994 | .9994 | .9995 | .9995 | .9996
3.3 | .9995 | 9995 | .9995 | .9996 | .9996 | .9996 | .9996 | .9996 | .9996 | .9997
3.4 | 9997 | 9997 | .9997 | .9997 | .9997 | .9997 | .9997 | .9997 | .9997 | .9998

ol ald wmd b an

© veloir 2o valoir hwh=b

ot of af =i o

[ od
.
-l
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TABLE A-2. CUMULATIVE NORMAL DiSTRIBUTION — VALUES OF zp

P

Zp

Valuas of zp corresponding to P for the normal curve.

z i3 the standard nermal variable
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Special Values
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TABLES

TABLE A-3. PERCENTILES OF THE x* DISTRIBUTION

df Xoos xfu Xl X X%y X’ X' Xors o b G
1 |.000039!.00016 (.00098 | .0039 { .0158 2.7 3.84 5.02 6.63 7.88
2 {.0100 [.0201 |.0506 .1026 2107 4.61 5.99 7.38 9.21 | 10.60
3 [.0717 [.115 .216 .352 534 6.25 7.81 9.35] 11.34 | 12.84
4 |.207 .297 .484 711 1.064) 17.78 9.49] 11.14 | 13,287 14.86
5 |.412 [.554 .831 1.15 1.61 924 11.07] 12.83}| 15,09 | 16.75
6 .676 B72[ 1.24 1.64 2.20 10.64 12.59 14.45 16.81 18.55
7 989 1.24 1.69 2.17 2.83 12.02 14.07 16.01 18 .48 20.28
8 1.34 | 1.65| 2.18| 2.73 3.49| 13.36) 15.51 | 17.53 | 20.09 | 21.96
9 198 209 2.7 3.33 4.17| 14.68| 16.92| 19.02| 21.67 | 23.59

10 2161 2.56( 3.25] 3.%4 4.87) 15.99] 18.31| 20.48 | 23.21 | 25.19

n 260 3.05( 3.82| 4.57 558 17.28) 19.68 | 21.92 | 24.73{ 26.76

12 3.071 8.57( 4.40] 5.23 6.30 ] 18.55| 21.03| 23.34| 26.22| 28.30

13 3.57{ 4.11 | 5.01 | 5.89 7.04) 1981 ]| 22.36 | 24.74| 27.69 | 29.82

14 4,071 4.66 | 5.63] 6.57 7.79] 21.06| 23.68| 26.12| 29.14 | 31.32

15 4.60 | 523 6.26 ] 7.26 8,55 | 22.31| 25.00( 27.49! 30.58 | 32.80

16 5.14 | 5.81) 6.91] 7.96 9,31 23.54| 26.30 | 28.85 32.00 | 34.27

18 6.26| 7.01; 823 9.839) 10.86) 25.99| 28.87| 31.53| 34.81 | 37.16

20 743 8.26| 9.59110.85| 12.44 | 28.41 | 31.41 | 34.17| 37.57| 40.00

24 9.89[10.86112.40} 13.85} 15.66 | 33.20| 36.42 | 59.36| 42.98 | 45.56

30 (13.79/14.95|16.79 | 18.49 | 20.60 | 40.26 | 43.77 | 46.98 | 50.89 | 53.67

40 { 20.71 | 22.16 | 24.43 ) 26.51 | 29.05| 51.81 | 56.76 | 59.34 | 63.69 | 66.77

60 [ 35.53 |1 37.48140.48 143,19 | 46.46| 74.40| 79.08| 83.30| 88.38 | 91.95

120 ; 83.85|86.92 | 91.58 | 95.70 | 100.62 | 140.23 | 146.57 | 152.21 { 158:95 | 163.64

For large degrees of freedom,
Xp = }(zp + /2 — 1) approximately,

where » = degrees of freedom and z, is given in Table A-2.

Adapted with permission (rom Introduciion io Sintistical Amalysiz (24 ed.) by W. J. Dixon and F. J. Mamay. Jr., Copyright, 1957,

MeGraw-Hill Book Company, Ine.

T-4
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TABLE A-4. PERCENTILES OF YHE ¢ DISTRIBUTION

of te £ ta .90 | ton to T o
1 .326 127 1.376 3.078 6.314 12.706 31.821 63.657
2 .289 .617 1.061 1.886 2.920 4.303 6.965 9.925
3 2T .584 978 1.638 2.353 3.182 4.541 5.841
4 2N .569 .941 1.533 2.132 2.776 3.747 4,604
s .267 .559 .920 1.476 2.015 2.571 3.365 4.082
6 .265 .563 . 906 1.440 1.943 2.447 3.143 3.707
7 .263 .549 .896 1.416 1.895 2.365 2.998 3.499
8 .262 .546 .889 1.397 1.860 2.306 2.896 3.355
9 .26 .543 .883 1.383 1.833 2.262 2.821 3.250

10 .260 .542 .879 1.372 1.812 2.228 2.764 3.169

1M .260 .540 .876 1.363 1.796 2.201 2.718 3.106

12 .259 .b39 873 1.356 1.782 2.179 2.681 3.055

13 .259 .538 .870 1.350 1.771 2.160 2.650 3.012

14 .258 537 .868 1.345 1.761 2.145 2.624 2.977

185 .258 .536 .866 1.341 1.753 2.131 2.602 2.947

16 .258 .b36 .865 1.337 1.746 2.120 2.583 2.921

17 .257 .634 .863 1.333 1.740 2.110 2.567 2.898

18 257 .534 .862 1.330 1.734 2.101 2.552 2.878

19 257 .5338 .861 1.328 1.729 2.093 2.539 2.861

20 .257 .583 .860 1.325 1.725 2.086 2.528 2.845

2) .257 .532 .859 1.323 1.721 2.080 2.518 2.831

22 .256 .532 .868 1.821 1.717 2.074 2.508 2.819

23 .256 .532 .858 1.319 1.714 2.069 2.500 2.807

24 . 2566 .531 .857 1.318 1.711 2.064 2.492 2.797

25 .256 .581 .856 1.316 1.708 2.060 2.485 2.787

26 .256 .h31 .8566 1.315 1.706 2.056 2.479 2.779

27 .266 .b31 .855 1.314 1.708 2.052 2.473 2.771

28 .256 .530 .855 1.313 1.701 2.048 2.467 2.763

29 .256 .530 .854 1.311 1.699 2.045 2.462 2.756

30 .256 .b30 .854 1.810 1.697 2.042 2.457 2.750

40 .255 .529 .851 1.303 1.684 2.021 2.423 2.704

60 254 627 .848 1.296 1.671 2.000 2.390 2.660

120 . 264 .526 .845 1.289 1.658 1.980 2.358 2.617

© .253 .524 .842 1.282 1.645 1.960 2.326 2.576

Adapted by permimion from Iniroduction to Stakistical Analysia (2d ed.) by W. J. Dixon and F. J. Mansey, Jr., Copyright, 1857, MG -ELill Book
Company, Inc. Eatries originslly from Table 111 of Siatistical Tabiex by R. A. Fisher and F. Yates, 1938, (H(ver'- Boyd, l.td., l‘:::n:on.l e

7-5
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TABLES

TABLE A-S5. PERCENTILES OF THE F DISTRIBUTION

F.” ("lv “3)

n; = degrees of fresdom for numerator
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TABLE A-5 (Continued).

9.12
6.39

9.28
6.59

from Biomsiriko Tables for Siatiaticians, Voi. 1 (2d ed.), edited by E. 8. Paarson and H. O. Hartley, Copyright 1958, Cambridge University Pres.

9.56
6.94

n, = degress of freedom for numerator

18.5119.00 | 19.16 | 19.25 | 19.30 | 19.83 | 19.35 | 19.37 | 19.38
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PERCENTILES OF THE F DISTRIBUTION
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TABLE A-5 (Continved).

n, = degrees of freedom for numerator
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AMCP 706-114
TABLES

TABLE A-6. FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR NORMAL DISTRIBUTIONS

Factors K such that the prebability is v that ot least a praportion P of the distribution will be included
between X - Ks, where X and s are estimates of the mean and the standard deviation computed
'from a sample size of a.

v = 075 v = 0.90

075 | 0.90 | 0953 | 099 | 0.999 075 0.90 0.95 0.99 0.999

11.407 | 15.978 | 18,800 | 24.167 | 30.227
4,132 | 5.847 | 6.919 | 8.974 | 11.309

4.498 1 6.301 | 7.414 1 9.631 | 1
2.501 | 3.538 | 4.187 | 5.431

RS

2.035 | 2.892 | 3.431 | 4.471 657 || 2,932 | 4.166 | 4.943 | 6.440 | 8.149

117 2.454 | 3.4%4 | 4.152 | 5.423 | 6.879
1.704 | 2.429 | 2.889 | 3.779 802 || 2.196 | 3.131 | 3.723 | 4.870 | 6.188
1.624 1 2.318 | 2.757 | 3.611 593 | 2.034 | 2.902 | 3.4562 | 4.521 | 5.750

2 1
3 6
4 5
5 118262599 ;3.088(14.038] 5.
6 4
7 4
8 4

. 444 ) 1,921 ) 2.743 | 3.264 | 4.278 | 5.446
9 {1,525 | 2.178 | 2. 593 3.400 ] 4.330) 1.839 ) 2.626 | 3.125| 4.098 | 5.220
10 [ 1.492 | 2,131 | 2.537 | 3.328 | 4.241 || 1,775 | 2.535 | 3.018 | 3.959 | 5.046
11 [ 1.4656 2,093 2,493 | 3.271 | 4.169 | 1.724 | 2.463 | 2.933 | 3.849 | 4.906

12 | 1.443 | 2,062 | 2.456 | 3.223 | 4.110 || 1.683 | 2.404 | 2.863 | 3.768 | 4.792
13 | 1.425 (2,036 | 2.424 | 3.183 | 4.069 || 1.648 | 2.355 | 2.805| 3.682  4.697
14 | 1.409 | 2.013 {2.398 [ 3.148 | 4.016 |} 1.619 | 2.314 | 2.756 | 3.618 | 4.615
15 | 1,895 (1.994 | 2,575 | 3.118 | 3.979 || 1.594 | 2.278 | 2.713 | 3.562 | 4.545
16 | 1.383 | 1.977 | 2.355 { 3.092 ( 3.946 j| 1.572 | 2.246 | 2.676 | 3.514 | 4.484
17 1 1.372 | 1.962 | 2.337 | 3.069 | 3.917 | 1.552 | 2.219 | 2.643 | 3.471 | 4.430
18 | 1.863 | 1.948 | 2.821 | 3.048 | 3.891 || 1.535 | 2.194 | 2.614 | 3.433 | 4.382
19 ) 1.366{1.936 | 2.307 | 3.030 | 3.867 || 1.520 | 2.172 | 2.588 | 3.399 | 4.339
20 [ 1.347 )1.925[2.294 | 3.013 | 3.846 || 1.506 | 2.152 | 2.564 | 3.368 | 4.300
2) | 1.340 | 1.915 | 2.282 | 2,998 | 3.827 (| 1.493 | 2.135 | 2.543 | 3.340 | 4.264
22 [ 1.334 | 1.906 | 2.271 | 2.984 | 3.809 || 1.482 | 2.118 | 2.524 | 8.315 | 4.232
23 | 1.328 11.898 |2.261 |2.971 | 3.793 | 1.471| 2,103 | 2.506 | 3.292 | 4.203
24 | 1.3221.891(2.252 | 2.959 | 3.778 || 1.462 | 2.089 | 2.489 | 3.270 | 4.176
25 | 1.317 | 1.883 { 2.244 | 2.948 | 3.764 || 1.453 | 2.077 | 2.474 | 3.251 | 4.151
26 | 1.313 | 1.877 { 2.236 | 2.938 | 3.7561 f| 1.444 | 2.065 | 2.460 | 3.232 | 4.127
27 11.3091.871 12,229 12,929 | 3.740 || 1.437| 2.054 | 2.447| 38.2156| 4.106
Adapted by permimion from Techniguse of Siatistical Analyeis by C. Eisenhart, M. W. Hastay, and W. A. Wallle, Copyright 1947,

MeGraw-Hill Book Company, ine.
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TABLE A-6 (Continued).

NORMAL DISTRIBUTIONS

FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR

v = 0.95 v = 0.99

P
075 | 090 | 095 | 0.99 | 0999 | 0.75 0.90 0.93 0.99 0.999
2 [|22.858 [32.019 [37.674 [48.430 (60.573 ||114.363 |160.193 |188.491 |242.300 [303.054
3 | 5.922 | 8.380 | 9.916 [12.861 |16.208 || 13.378 | 18.930 | 22.401 | 29.055 | 36.616
4 [ 3.779  5.369 | 6.370 | 8.299 (10.502 {| 6.614 | 9.398 | 11.150 | 14.527 | 18.383
5 [3.002)|4.275|5.079 [ 6.634 | 8.415 ) 4.643 | 6.612 | 7.855 ( 10.260 | 13.015
6 | 2.604 (3.7112 | 4.414 | 5,775 | 7.337 || 3.743 | 5.33T | 6.345 | 8.301 | 10.548
7 | 2.361 | 3.369 | 4.007 | 5.248 | 6.676 | 3.233 | 4.613 | 5.488 | 7.187 | 9.142
8 |2.197|3.136 | 3.732 | 4.891 | 6.226 | 2.905 | 4.147 | 4.936 | 6.468 | 8.234
9 | 2.078 | 2.967 | 3.532 4.631 | 5.899 | 2.677| 3.822| 4.550 | 5.966 | 7.600
10 | 1.987[2.839|3.379|4.433 | 5,649} 2.508 | 3.582 | 4.265 | 5.594 { 7.129
1 | 1.916 | 2.737 | 3.259 | 4.277 | 5.452 || 2.378 | 3.397 | 4.045 5.308 | 6.766
12 | 1.858 | 2.656 | 3.162 | 4.150 ; 5.291 |} 2.274 | 3.250 | 3.870 i 5.079 | 6.477
13 | 1.810 | 2.587 | 3.081 | 4.044 | 5.158 || 2.190 | 3.130 | 3.727 | 4.893 | 6.240
14 |1.770 | 2.529 | 3.012 | 3.955 | 5.045 || 2.120 | 3.029 | 3.608 | 4.737 | 6.043
15 | 1.735|2.480 | 2.954 | 3.878 | 4.949 || 2.060 | 2,945 | 3.507 | 4.605| 5.876
16 | 1.705 | 2.437 ([ 2.903 | 3.812 | 4.865 || 2.009 | 2.872 | 3.421 | 4.492 | 5.732
17 | 1.679 | 2.400 | 2.858 | 3.754 | 4.791 | 1.965 | 2.808 | 3.345| 4.393 | 5.607
18 | 1.655 (2.366 { 2.819 | 3.702 | 4.725 || 1.926 | 2.753 | 3.279 | 4.307 | 5.497
19 | 1.635{2.337 | 2.784 | 3.656 | 4.667 1.891 | 2.703 | 3.221 | 4.230 | 5.399
20 | 1.616 | 2.310 | 2.762 | 3.615 | .4.614 | 1.860 ( 2.659 | 3.168 | 4.161 [ 5.312
2y }1.59912.286 | 2.723 | 8.577 | 4.667 j 1.833 ] 2,620 | 3.121 | 4.100 | 5.234
22 | 1.584 | 2.264 | 2.697 | 3.5643 [ 4.523 || 1.808 | 2.684 | 3.078 | 4.044 | 5.163
23 | 1.570 | 2.244 | 2.673 | 3.512 [ 4.484 || 1.785 | 2.561 | 3.040 | 3.993 | 5.098
24 | 1.567 | 2.225 | 2.6561 | 3.483 | 4.447 || 1.764 | 2.5622 ] 3.004 | 3.947 | 5.039
25 | 1.546|2.208 | 2.681 | 3.457 [ 4.413 || 1.745 | 2.494 | 2.972 | 3.904 | 4.985
26 |1.534 | 2.193 |1 2.612 [ 3.432 | 4.382 || 1.727 | 2.469 | 2.941 | 3.865 | 4.935
27 |1.523 | 2.178 { 2.5695 | 3.409 | 4.353 || 1.711 | 2.446 | 2.914 | 3.828 | 4.888

N
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TABLE A-6 (Continved). FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR
NORMAL DISTRIBUTIONS

vy = 0.75 Yy = 0.90
. ¢ 0.75 0.90 0.95 0.99 | 0.999 0.75 0.90 0.95 0.99 0.999
30 | 1.297 ] 1.855 1 2.210 ) 2,904 | 3.708 )| 1.417 | 2.025 | 2.413 | 3.170 | 4.049
35 | 1.28311.834 (2.185(2.871|3.667; 1.390 | 1.988 | 2.368 | 3.112 { 3.974
40 | 1.271 ( 1.818 { 2.166 | 2.846 | 3.635 || 1.370 | 1.959 } 2.334 | 3.066 | 3.917
45 | 1.262 | 1.805 | 2.150 { 2.826 1 8.609 || 1.364 | 1.935 | 2.306 | 3.030 | 3.871
50 {1.265|1.794 | 2.138:| 2809 | 3.588 || 1.340 | 1.916 | 2.284 | 3.001 | 3.833
55 | 1.249 | 1.785 | 2.127 | 2.796 | 3.571 | 1.329 | 1.901 | 2.265 | 2.976 | 3.801
60 | 1.243 1 1.778 [ 2.1187|2.,784 { 3.556 || 1.320 | 1.887 | 2.248 | 2.956 | 3.774
65 {1.239 ( 1.771 | 2.110 { 2,773 { 3.543 || 1.312 | 1.876 | 2.285 | 2.937 | 38.751
70 | 1.235]|1.765 | 2.104 1 2.764 | 3.531 (| 1.804 | 1.865 | 2.222 | 2.920 | 3.730
75 | 1.23111.760 | 2.098 | 2.767 | 3.621 |} 1.298 ( 1.856 | 2.211 | 2.906 | 3.712
80 | 1.228 1 1.756 1 2.092 | 2.749 | 3.5612 || 1.292 | 1.848 | 2.202 | 2.8 | 3.696
85 1 1.225 | 1.752 1 2.087 | 2.743 | 3.504 || 1.287 | 1.841 | 2.193 | 2.882 | 3.682
90 | 1.223 | 1.748 { 2.083 ! 2.737 | 3.497 ; 1.283 | 1.834 | 2.185 | 2.872 | 3.669
95 11.220 | 1.745 | 2.079 | 2.732 { 3.490 || 1.278 | 1.828 | 2,178 | 2.863 | 3.657
100 | 1.218 | 1,742 | 2.075 | 2.727 [ 3.484 || 1.275 | 1.822 | 2,172 | 2.8564 | 3.646
170 | 1.214 {1,736 | 2.069 | 2.719 ] 3.473-j) 1,268 | 1.813 | 2.160 | 2.839 | 3.626
120 | 1.211 )} 1,732 {2.063 | 2.712 {3.464 || 1.262 | 1.804 | 2.150 | 2.826 | 3.610
130 | 1.208 | 1.728 | 2.069 | 2.705 | 3.456 | 1.257 1,797 | 2.141 | 2.814 | 3.595
140 | 1.206 | 1.724 { 2.054 | 2.700 | 3.449 || 1.252 | 1.791 | 2.134 | 2.804 | 3.582
150 | 1.204 | 1.721 | 2.051 | 2.695 | 3.443 || 1.248 | 1.785 | 2.127 | 2.795 | 3.571
160 | 1.202 ] 1.718 | 2.047 | 2.691 | 3.437 || 1.245 | 1.780 | 2.121 | 2.787 | 3.561
170 | 1,200 | 1.716 | 2.044 | 2.687 | 3.432 |} 1.242 | 1.775 | 2.116 | 2.780 | 3.552
180 { 1.198 { 1.713 { 2.042 | 2.683 | 3.427 || 1.239 1.7711 | 2.111 2.774 | 3.543
190 | 1.197 | 1.711 | 2.039 | 2.680 | 3.423 || 1.236 1.767 | 2.106 | 2.768 | 3.536
200 | 1.195 | 1.709 | 2.037 1 2.677 | 3.419 || 1.234 1.764 | 2,102 | 2,762 } 3.529
250 | 1.190 | 1.702 | 2.028 | 2.665 | 3.404 || 1.224 1.750 | 2.085 | 2.740 | 3.501
300 [ 1.186 | 1.696 | 2.021 | 2.656 | 3,393 1.217 1.740 | 2.073 | 2.725 | 3.481
400 (1.181 |1 1.688 | 2.012 | 2.644 | 3.378 || 1.207 | 1.726 | 2.057 | 2.703 | 3.453
500 | 1.177 | 1.683 | 2.006 | 2.636 | 3.268 || 1.201 1.717 | 2.046 | 2.689 | 3.434
600 | 1.175( 1.680 | 2.002 | 2.631 | 3.360 1.196 1.710 | 2,038 | 2.678 | 3.421
700 | 1.173 } 1.677 | 1.998 | 2.626 | 3.365 { 1.192 1.705 | 2.032 | 2.670 | 3.411
800 | 1.171 | 1.675 { 1.996 | 2.623 | 3.350 1.189 1.701 2.027 2.663 | 3.402
900 | 1.170 | 1.673 | 1.993 | 2.620 | 3.347 i 1.187 1.697 2.023 2.658 | 3.396
1000 | 1.169 | 1.671 | 1.992 | 2.617 ! 3.344 | 1.185 1.695 | 2,019 | 2.654 | 3.390
= | 1.150 | 1.645 | 1.960 | 2.576 | 3.201 || 1.150 | 1.645 | 1.960 & 2.576 | 3.291
" ! |
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TABLE A-6 (Continued).

FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR
NORMAL DISTRIBUTIONS

v = 0.95 v = 0.99
P
R 0.75 0.90 0.95 0.99 | 0.999 0.75 0.90 0.95 0.99 0.999
30 | 1.497 | 2.140 | 2.549 | 3.350 | 4.278 1.668 | 2.385 | 2.841 | 3.733 | 4.768
35 | 1.462 | 2.090 | 2.490 | 3.272 | 4.179 1.613| 2.306 | 2.748 | 3.611  4.611
40 | 1.435 1 2.062 | 2.445 | 3.213 | 4.104 1.571 2.247T | 2.677] 8.518 | 4.492
45 | 1.414 | 2.021 | 2.408 | 3.165 | 4.042 1.539 | 2.200 1 2.621 | 3.444 : 4.399
50 | 1.396 | 1.996 | 2.379 | 3.126 | 3.993 1.512 | 2.162{ 2.576 | 3.385 | 4.323
55 11,382 |1.976 | 2.354 | 3.094 | 3.951 1.490 | 2.130 | 2.538 | 3.335 | 4.260
60 | 1,369 | 1,958 ; 2.333 | 3.066 | 3.916 1.471 2.103 1 2.506 { 3.293 | 4.206
65 11.36911.943 [ 2.315 | 3.042 | 3.886 1.4566 | 2.080 | 2.478 | 3.257 | 4.160
70 | 1.349 | 1.929 | 2.299 | 3.021 | 3.859 1.440 ) 2.060 ) 2.4564 | 3.225 ¢ 4.120
75 | 1.341 1 1.917 | 2.285 { 3.002 | 3.835 1.428 | 2.042 | 2.433 | 3.197 | 4.084
80 | 1.334 | 1.907 | 2.272 | 2.986 | 3.814 1.417 | 2.026 | 2.414 { 3.173 | 4.053
85 [1.327 | 1.897 | 2.261 | 2.971 | 3.795 1.407 | 2.012 | 2.397 | 3.150 | 4.024
90 | 1.321 | 1.889 | 2.2b1 |{ 2.358 | 3.778 1.398 1.999 | 2.382 | 3.130 | 3.999
95 | 1.315 | 1.881 | 2.241 | 2.945 | 3.763 1.390 1.987 | 2.368 | 3.112 | 3.976
100 | 1.311 | 1.874 { 2.233 | 2.934 | 3.748 1.283 1.977} 2.8655| 3.096 | 3.954
110 | 1.302 | 1.861 | 2.218 | 2.515 | 3.723 1.369 | 1.958 | 2.333 | 3.066 | 3.917
120 | 1.294 | 1.850 | 2.205 | 2.898 | 3.702 1.368 | 1.942 | 2.314 | 3.041 | 3.885
130 | 1.288 | 1.341 | 2.194 | 2.883 | 3.683 1.349 1.928 | 2.298 | 3.019 ; 3.857
140 | 1.282 | 1.833 | 2.184 | 2.870 | 3.666 1.340 1.916 | 2.283 | 3.000{ 3.833
150 { 1.277 | 1.825 | 2.176 | 2.859 | 3.652 1.332 1.905 | 2.270 | 2.983 | 3.811
160 | 1.272 | 1.819 | 2.167 | 2.848 | 3.638 1.826 1.896 | 2.259 | 2.968 | 3.792
170 | 1.268 | 1.813 | 2.160 | 2.839 | 3.527 1.320 1.887 | 2.248 | 2.956 | 3.774
180 | 1.264 | 1.808 | 2.164 | 2.831 | 3.616 1.314 1.879 | 2.239 | 2.942 3.759
190 | 1.261 | 1.803 | 2.148 | 2.823 | 3.606 1.309 | 1.872 | 2.230 | 2.931| 3.744
200 | 1.258 | 1.798 | 2.143 | 2.816 { 3.597 1.304 1.866 | 2.222 | 2.921 | 3.731
250 | 1.245 1 1.780 | 2.121 | 2.788 | 3.561 1.286 | 1.839 | 2.191 | 2.880 ; 3.678
300 | 1.236 11.767 | 2.106 | 2.767 | 3.536 1.273 1.820 | 2.169{ 2.850 [ 3.641
400 | 1.223 | 1.749 | 2.084 | 2.739 | 3.499 1.255 1.794 | 2.138¢{ 2.809 | 3.689
500 [ 1.215 | 1.737 | 2.070 | 2.721 | 3.475 1.243 1777 2.117 | 2.783 | 3.655
600 | 1.209 | 1.729 | 2.060 | 2.707 | 3.458 1.234 1.764 | 2,102 | 2.763 | 3.530
700 | 1.204 | 1.722 | 2.052 | 2.697 | 3.445 1.227 1.756 | 2.091 | 2.748 | 3.5611
800 | 1.201 | 1.717 | 2.046 | 2.688 | 3.434 1.222 1.747 | 2.082 | 2.736 | 3.495
900 { 1.198 | 1.712 | 2.040 | 2.682 | 3.426 1.218 1.741 | 2.075 | 2.726 | 3.483
1000 ; 1.195(1.709 | 2.036 | 2.676 | 3.418 1.214 1.736 | 2.068 | 2.718 | 3.472
w 1.150 | 1.645 | 1.960 | 2.576 | 3.291 1.150 1.645 1.960 | 2.576 | 3.291
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TABLE A-7. FACTORS FOR ONE-SIDED TOLERANCE LIMITS FOR NORMAL DISTRIBUTIONS

Factors K such that the probability is y that at least a proportion P of the distribution will be less than
X + Ks (or greoter than x-— Ks), where X and s are estimates of the mean and the standard
deviation computed from u sample size of n.

v = 0.75 Yy = 0.90

075 | 0.90 | 095 | 0.99 | 0.999 0.75 0.90 0.95 0.99 0.999

3 |1.464 | 2.501 | 3.152 | 4.396 | 5.805 || 2.602 | 4.258 | 5.310 | 7.340 | 9.651
4 [1.256 | 2.134 (2.680 | 3.726 | 4.910 | 1.972 | 3.187| 3.957 | 5.437| 7.128
5 11.152 ] 1.961 | 2.463 | 3.421 | 4.507 || 1.698 | 2.742 | 3.400 | 4.666 | 6.112

6 | 1.087 | 1.860 | 2.336 | 3.243 | 4.273 || 1.540 | 2.494 | 3.091 | 4.242 | 5.556
7 ]1.043 | 1.791 | 2.250 | 3.126 | 4.118 || 1.435| 2.333 | 2.894 | 3.972 | 5.201
8 [1.010(1.740 | 2.190 | 3.042 { 4.008 } 1.360 [ 2.219 | 2.755 | 3.783 | 4.955

9 [0.984 | 1.702 | 2.141 | 2.977 | 3.924 || 1.302 | 2.133 | 2.649 | 3.641 | 4.772
10 | 0.964 | 1.671 | 2.103 | 2.927 | 3.858 || 1.257 { 2.065 | 2.568 | 3.532 | 4.629
11 [ 0.947 11.646 1 2.073 | 2.885 | 3.804 || 1.219| 2.012 | 2.503 | 3.444 | 4.515
12 {0.933 |1.624 ; 2.048 | 2.851 1 3.760 || 1.188 | 1.966 | 2.448 | 3.371 | 4.420
13 10.91911.606 | 2.026 | 2.822 | 3.722 {| 1.162 | 1.928 | 2.403 | 3.310 | 4.341
14 [0.909 | 1.591 | 2.007 { 2.796 [ 3.690 || 1.189 | 1.895( 2.363 | 3.257 | 4.274
15 | 0.899 | 1.577 | 1.991 | 2.776 | 3.661 1.119 | 1.866 | 2.329 1 3.212 | 4.215
16 (0.891 ) 1.566 | 1.977 | 2.756 | 3.637 || 1.101 | 1.842 | 2.299| 3.172| 4.164
V7 1 0.883|1.554 [1.964 {2,739 |3.615 1.085| 1.820| 2.272| 3.136 | 4.118
18 | 0.876 | 1.544 | 1.951 | 2,723 {3.595 || 1.071 | 1.800 | 2.249 | 3.106 | 4.078
19 [ 0.870 | 1.536 | 1.942 | 2.710 | 3.577 1.058 | 1.781 | 2.228 | 3.078 | 4.041
20 | 0.865 | 1.628 { 1.933 | 2.697 | 3.561 1.046 | 1.765 | 2.208 | 3.052 | 4.009
21 | 0.859 | 1.520 | 1.923 | 2.686 | 3.545 1,035 | 1.750 | 2.190 | 3.028 ; 3.979
22 | 0.854 1 1.514 [1.916 | 2.675 1 8.532 || 1.025; 1.736 | 2.174 | 3.007 | 3.952
23 |0.849 | 1.508 | 1.907 | 2.665 } 3.520 | 1.016 | 1.724 | 2.159 | 2.987 | 3.927
24 | 0.845 | 1.602 | 1.901 | 2.656 | 3.509 || 1.007 | 1.712|{ 2.145 | 2.969 | 3.904
25 10.842 )1.496)1.895)2.647 | 3.497 | 0.999 | 1.702 | 2.132 | 2.952 | 3.882
30 (0.825 | 1.475 | 1.869 | 2.613 {3.454 || 0.966 | 1.657 ] 2.080 | 2.884 | 3.794
35 | 0.812 | 1.458 | 1.849 | 2.588 | 3.421 || 0.942 ; 1.623 | 2.041 | 2.833 | 3.730
40 10.803 | 1.445(1.834 | 2.568 [ 3.395 || 0.923 | 1.598 | 2.010 { 2.793 | 3.679
45 }10.795)1.435 | 1.821 | 2.552 | 3.375 | 0.908 | 1.577 | 1.986 | 2.762 | 3.638
50 10.788 | 1.426 | 1.811 | 2.538 | 3.358 || 0.894 | 1.560 | 1.965 | 2.735 | 3.604

|

Adzptad by permission (rom {adustrial &-:llb Conirel, Vol. )I(JIV“:Io 206A 1 1958, from article entitied ““Tables for One-Sided
m ™ by m
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TABLE A-.7 (Continved).

FACTORS FOR ONE-SIDED TOLERANCE iIMITS FOR
NORMAL DISTRIBUTIONS

v = 0.95 T = 0.99
P
R 075 | 090 | 0.95 | 099 | 0999 || 075 | 090 | 095 | 099 | 0.999
3 |3.804 | 6.158 | 7.655 [10.552 |13.857 || — — = — —
4 |2.619|4.163 | 5.145 [ 7.042 [ 9.215 | — — = — —
5 |2.149 | 3.407 | 4.202 | 5.741 | 7.501 | — — = — —
6 | 1.895 | 3.006 | 3.707 | 5.062 | 6.612 || 2.849 | 4.408 | 5.409 | 7.334 | 9.540
7 |1.732 | 2.755 | 3.399 | 4.641 | 6.061 || 2.490 | 3.856 | 4.730 | 6.411 | 8.348
8 |1.617|2.582|3.188 |4.353 | 5.686 | 2.252 | 3.496 | 4.287 | 5.811 | 7.566
9 | 1.532 | 2.454 [ 3.031 [ 4.143 | 5.414 | 2.085 | 3.242 | 3.971 | 5.389 | 7.014
10 | 1.465 | 2.355 | 2.911 | 3.981 | 5.203 || 1.954 | 3.048 | 3.789| 5.075 | 6.603
17 | 1.411 | 2.275 | 2.815 | 3.852 | 5.036 | 1.854 | 2.897 | 3.557 | 4.828 | 6.284
12 11.366 | 2.210{2.736 1 3.747 | 4.900 || 1.771| 2.773 | 3.410 | 4.633 | 6.032
12 | 1.329 | 2.155 { 2.670 { 3.659 | 4.787 || 1.702 | 2.677 | 3.290 | 4.472 | 5.826
14 | 1.296 | 2.108 { 2.614 | 3.585 | 4.690 || 1.645 | 2.592 | 3.189 | 4.336 | 5.651
15 | 1.268 | 2.068 | 2.566 | 3.520 | 4.607 || 1.596 | 2.521 | 3.102 | 4.224 | 5.507
16 |1.242 | 2.032 [ 2.523 | 3.463 [ 4.534 | 1.553 | 2.458 | 3.028 | 4.124 | 5.374
17 }1.220 | 2.001 | 2.486 | 3.415 | 4.471 || 1.514 | 2.405 | 2.962 | 4.038 | 5.268
18 [1.200 [ 1.974 | 2.453 {3.370 | 4.415 || 1.481 | 2.357 | 2.906 | 3.961 | 5.167
19 |1.183[1.949 | 2.423(3.331]4.364 | 1.450 | 2.815| 2.855 | 3.893 | 5.078
20 |1.167 | 1.926|2.396[3.295!4.319 || 1.424 | 2.275| 2.807| 3.832| 5.008
21 |[1.152|1.905(2.371 3262 {4.276 || 1.397| 2.241| 2.768 | 3.776 | 4.932
22 [1.138|1.887 | 2.350 | 3.233 [ 4.238 || 1.376 | 2.208 | 2.729 | 3.727 | 4.866
23 | 1.126 | 1.869 | 2.329 | 3.206 | 4.204 || 1.355| 2.179 | 2.693 | 3.680 | 4.806
24 |1.114 | 1.853 | 2.309 | 3.181 {4.171 || 1.336 | 2.154 | 2.663 | 3.638 | 4.755
25 |1.103 |1.838 | 2.292 | 3.158 | 4.143 || 1.319| 2.129 | 2.632| 3.601 | 4.706
30 | 1.059 | 1.778 | 2.220 | 3.064 | 4.022 || 1.249 | 2.029 | 2.516 | 3.446 | 4.508
35 |1.025(1.792|2.166 | 2.994 | 3.934 || 1.195| 1.957 | 2.431 | 3.334 | 4.364
40 [0.999 | 1.697 | 2.126 | 2.941 } 3.866 || 1.154 | 1.902 | 2.365 | 3.250 | 4.255
45 | 0.978 | 1.659 {2.092 | 2.897 { 3.811 || 1.122 | 1.857 | 2.813| 3.181 | 4.168
50 [0.961 | 1.646 | 2.065 | 2.863 | 3.766 | 1.096 | 1.821 | 2.296 | 3.124 | 4.096
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TABLE A-8, SAMPLE SIZES REQUIRED TO DETECT i’RESCRIBED DIFFERENCES
BETWEEN AVERAGES WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT

The table entry is the sample size (n) required to detect, with probability 1 — 8, that the average m
of a new product differs from the standard mq (or that two product averages m, and ms differ). The
standardized difference is d, where

d = !i;——m"l {ord = l—"—‘%ﬂl} if we are comparing two products).
o\ + 03
The standard deviations are assumed to be known, and = is determined by the formula:
B = (Ziayz + 21-9)*

dr
a = 01
1-8

d .50 .60 70 .80 .90 95 .99
.1 664 801 962 1168 1488 1782 2404
.2 166 201 241 292 372 446 601
4 42 51 61 73 93 112 151
6 19 23 27 33 42 50 67
.8 11 13 16 19 24 28 38
1.0 7 9 10 12 15 18 25
1.2 b 6 7 9 11 13 17
1.4 4 5 5 6 8 10 13
1.6 3 4 4 5 6 7 10
1.8 3 3 3 4 5 6 8
2.0 2 3 3 3 4 5 7
3.0 1 1 2 2 2 2 3

If we must estimate o from our sample and use Student’s {, then we should add 4 to the tabulated values to obtain
the approximatc required sample size. (If we are comparing two product averages, add 2 to the tabulated values, to

obtain the required size of each sample. For this case, we must have

=g_).

a = .05
1-8
d .50 .60 70 .80 90 95 99
.3 385 490 618 785 1051 1300 1838
.2 97 123 155 197 263 325 460
4 25 31 39 50 66 82 115
.6 11 14 18 22 30 37 52
.8 7 8 10 13 17 21 29
1.0 4 5 7 8 11 13 19
1.2 3 4 b 6 8 10 13
1.4 2 3 4 5 6 7 10
1.6 2 2 3 4 5 6 8
1.8 2 2 2 3 4 5 6
2.0 1 2 2 2 3 4 5
3.0 1 1 1 1 2 2 3

If we must estimate o from our sample and use Student’s {, then we should add 2 to the tabulated values to obtain
the approximate required sample size. (If we are comparing two product averages, add 1 to the tabulated values to

obtain the required size of each sample. For this case, we must have « A ™)
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TABLE A-9. SAMPLE SIZES REQUIRED TO DETECTY PRESCRIBED DIFFERENCES BETWEEN
AVERAGES WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT
The table entry is the sample size (n) required to detect with probability 1 — g that:
(a) the average m of a new product exceeds that of a standard m,
{(b) the average m of a new product is less than that of a standard m,
(c) the average of a specified product m, exceeds the average of another specified product ms.
The standardized difference is d, where:
Mo

m—
@ d = ————

e) d=""a — Ms
() ,—w———ai T
The standard deviations are assumed to be known, and = is caleulated from the following formula:

o= (z!-a + zl—ﬁ),

dt
a = .01
1-8

d 50 60 Jo 80 90 95 .99
| 542 666 813 1004 1302 15678 2165
2 136 167 204 251 326 395 542
4 34 42 51 63 82 99 136
.6 16 19 23 28 37 4 61
.8 9 11 13 16 21 25 34
1.0 6 7 9 11 14 16 22
1.2 4 5 6 7 10 11 16
1.4 3 4 5 6 7 9 12
1.6 3 3 4 4 6 7 9
1.8 2 3 3 4 5 5 7
2.0 2 2 3 3 4 4 I 6
3.0 1 1 1 2 2 2 | 3

If we must estimate ¢ from our sample, and use Student’s ¢, add 3 to the tabulated values to obtain the approximate
required sample size, I‘slf we are comparing two product averages, add 2 to the tabulated values to obtain the required

size of each sample. For this case, we must have o, = o).

a = .05
1-8

d .50 .60 70 .80 .90 95 .99
N | 271 361 471 619 857 1083 1578
.2 68 91 118 155 215 271 395
.4 17 23 30 39 54 68 99
X 8 11 14 18 24 31 44
.8 5 6 8 10 14 17 25
1.0 3 4 5 7 9 11 16
1.2 2 3 4 5 6 8 11
1.4 2 2 3 4 5 6 9
1.6 2 2 2 3 4 5 7
1.8 | 1 2 2 2 3 4 5
2.0 : 1 1 2 2 3 3 4
3.0 1 1 1 1 1 2 2

If we must estimate ~ from our sample, and use Student’s ¢, add 2 to the tabulated values to obtaln the approximate
equired sumple size. (If we are comparing two product averages, add 1 to the tabulated values to obtain the required
size of each sample. For this case, we must have o, = o).
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TABLE A-10. PERCENTILES OF THE STUDENTIZED RANGE, g
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T-18

. 1859, from article entitlad “Tables of the Upper 10 § Points of the Studentized
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TABLE A-10 (Continued). PERCENTILES OF THE STUDENTIZED RANGE, g

9.90
t
11 12 13 14 15 16 17 18 19 20
25.24 | 25.92 | 26.54 | 27.10 | 27.62 | 28.10 | 28.54 | 28.96 | 29.35 | 29.71
10.01 } 10.26 | 10.49 | 10.70 | 10.89 | 11.07 | 11.24 } 11.39 | 11.54 | 11.68
749 7.67| 7.83, 7.98{ 8.12| 8.25| 8.37| 8.48| 8.58 | 8.68
6.49| 6.65| 6.78 | 6.91, 7.02| 7.13| 7.23| 7.33 | 7.41[ 7.50
597 6.10 | 6.22| 6.34| 6.44| 6.54 | 663 | 6.71 | 6.79 | 6.86
564 5.76] 587) 598) 607T| 6.16} 6.25| 6.32 ) 6.40 | 6.47
541 | 5.53{ 5.64 | 574 | 583 591 | 599 | 6.06  6.13| 6.19
5.25| 5.8 | 546 | 5.56| 5.64| 5.72] 5.80( 5.87| 5.93| 6.00
5.13| 5.23 | 5.83 ] 5.42| 5.51| 5.58| 5.66 | 5.72| 5.79) 5.85
5038| 5.13( 5,23} 5.832| 540 | 5.47) 5.54| 5.61 | 5.67 | 5.13
49| 505| 5.15| 5.23| 5.31| 5.38| 5.45, 5.51| 5.57 | 5.63
4.8 499 5.08| 5.16| 5.24 | 531 | 5.37| 5.44| 5.49| 5.55
48| 493 502 | 5.10] 5.18| 5.25| 5.31| 5.37| 5.43| 5.48
479 | 4.8 | 4.97| 5.05| 5.12( 5.19| 5.26 | 5.32| 5.37 | 5.43
4751 4.84| 4.93| 5.01| 5.08} 5.156{ 5.21{ 5.27{ 5.32| 5.38
4.71 | 481 | 4.8 | 4,97 5.04| 5.11 | 5.17| 5.23| 5.28| 5.33
4.68| 4.77| 4.86| 4.93| 5.01 | 5.07| 5.13| 5.19| 5.24 | 5.30
465| 4.75| 483 | 4.90; 4.98! 504 | 5.10| 5.16 | 5.21 | 5.26
463 4.72 4.80| 4.8 49! 501 5.07| 5.13| 5.18} 5.23
461 470 | 478 4.85| 4.92| 4.99| 5.05] 5.10| 5.16 | 5.20
464 463 471 | 4.78| 4.85 4.91| 4.97} 5.02| 5.07| 5.12
447 | 456 | 4.64 | 4.71 | 4.77| 4.83| 4.89 | 494 | 4.99| 5.03
441 | 449 456 | 4.63 4.69| 4.75| 4.81 | 4.86| 4.90! 4.95
4.34 ] 4.42 | 4.49; 4.56| 462 | 4.67| 4.73| 4.78| 4.82 | 4.86
4.28| 4.85| 4.42 | 4.48| 454 | 4.60) 466 4.69 ] 4.74| 4.78
421 | 428 4.351 4.41 | 4.47| 4.52| 4.57| 4.61| 4.65; 4.69
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TABLE A-10 (Continued). PERCENTILES OF THE STUDENTIZED RANGE, q

995
t

v 2 3 4 5 6 7 8 9 10
1 17.97 | 26.98 | 32.82 | 37.08 | 40.41 | 43.12 | 45.40 | 47.36 | 49.07
2 6.08 8.33 9.80 [10.88 |11.74 |[12.44 | 13.03 | 13.54 | 13.99
3 4.50 5.91 6.82 7.50 8.04 8.48 8.85 9.18 9.46
4 3.93 5.04 5.76 6.29 6.71 7.05 7.85 7.60 7.83
5 3.64 4.60 5.22 5.67 6.03 6.33 6.58 6.80 6.99
6 3.46 4.34 4.90 5.80 5.63 5.90 6.12 6.32 6.49
7 3.34 4.16 4.68 5.06 5.36 5.61 5.82 6.00 6.16
s 3.26 4.04 4.53 4.89 5.17 5.40 5.60 5.77 5.92
9 3.20 3.95 4.41 4.76 5.02 5.24 5.43 5.59 5.74
10 3.15 3.88 4.33 4.65 491 5.12 5.30 5.46 5.60
n 3.11 3.82 4.26 4.57 4.82 5.03 5.20 5.35 5.49
12 3.08 3.7 4.20 4.51 4.75 4.95 5.12 5.27 5.39
13 3.06 3.73 4.15 4.45 4.69 4.88 5.05 5.19 5.32
14 3.03 3.70 4.11 4.41 4.64 4.83 4.99 5.13 5.25
15 3.01 3.67 4.08 4.37 4.59 4.78 4.94 5.08 5.20
16 3.00 3.65 4.05 4.33 4.56 4.74 4.9 5.03 5.15
17 2.98 3.63 4.02 4.30 4.52 4.70 4.86 4.99 5.11
18 2.97 3.61 4.00 4.28 4.49 4.67 4.82 4.96 5.07
19 2.96 3.59 3.98 4.25 4 .47 4.65 4.79 4.92 5.04
20 2.95 3.58 3.96 4.23 4 .45 4.62 4.77 4.9 5.01
24 2.92 3.53 3.9 4.17 4.37 4.54 4.68 4.81 4.92
30 2.89 3.49 3.85 4.10 4.30 4.46 4.60 4.72 4.82
40 2.86 3.44 3.79 4.04 4.23 4.39 4.52 4.63 4.73
60 2.83 3.40 3.74 3.98 4.16 4.31 4.44 4.55 4.65
120 2.80 3.36 3.68 3.92 4.10 4.24 4.36 4.47 4.56
w0 2.77 3.31 3.63 3.86 4.03 4.17 4.29 4.39 4.47
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TABLE A-10 (Continued).

PERCENTILES OF THE STUDENTIZED RANGE, q

995
4
v n 12 13 14 15 16 17 18 19 20

] 50.59 | 51.96 | 53.20 | 54.33 { 55.36 | 566.32 | 57.22 | 58.04 | 58.83 | 59.56
2 14.89( 14.75 | 15.08 ( 15.838 | 15.65 | 15.91 | 16.14 | 16.37 | 16.87 | 16.77
3 9.72 9.95 | 10.15 | 10.85{ 10.562 | 10.69 | 10.84 | 10.98 | 11.11 | 11.24
4 8.083 | 8.21] 8.37 8.52| 866 | 8.79| 8.91| 9.03| 9.13| 9.23
5 737 1.32 | 7.47 7.60 | 7.72f 7.8 | 7.93| 8.03| 8.12| 8.21
6 6.65| 679} 6.92| 7.03| T.14| 7.24| 7.34| 7.43| 7.51 | 7.59
7 6.30| 6.43| 6.55| 6.66 | 6.76| 6.85| 6.%4 | 7.02| 7.10| 7.17
8 6.05 6.18 6.29 6.39 6.48 6.57 6.65| 6.73 6.80 6.87
9 5.87 5.98 6.09 6.19 6.28 6.36 6.44 6.51 6.58 6.64
10 5.72| 5.83 5,981 6.03} 6.11 6.19 | 6.27 6.34 6.40 | 6.47
1 5.81| 5.71) 5.81| 5.90] 5.98] 6.06; 6.13| 6.20 | 6.27 | 6.33
12 5.51 5.61 5.71 5.80 5.88 595 6.02) 6.09 | 6.15 6.21
13 5.43 | 5.53 5.63 5.71 5.79 1 5.86 5.93 599! 6.05 6.11
14 6.36| 5.46 | 5.65 5.64 5.71 5.7 | 5.85 5.91 5.97 | 6.03
15 5.31 540 5.49 5.67| 5.66| 5.72| 5.78; 5.85]| 5.90 ! 5.96
16 5.26 | 5.35| 5.44 5.52) 5.69| 5.66] 5.78 5.79 | 5.84 5.90
17 5.21 5.31 5.39 5.47 5.54 5.61 5.67 5.73 5.79 5.84
18 5.17} 6.2T{ 5.85 5.43 6.50( 56.67{ 5.63( 5.69 5.74 5.79
19 5.14 5.28 5.81 5.39 5.46 5.53 5.59 5.65 5.70 5.76
20 6.11 5.20 5.28 5.36 5.43 5.49 5.566 5.61 5.66 5.71
24 5,01 510 5.18 5.25 5.32 5.38| 5.44 5.49 5.56 | 5.59
30 4,92, 5.00 5.08 5.16 | b.21 5.27| 5.33 5.38 5.43 5.47
40 4.8 4.9 | 4.98 5.04 5.11 5.16 | 5.22 5.27 5.31 5.36
60 4,731 481 | 48| 4.94| 500 5.06| 5.11 5.15 | 5.20 5.24
120 464 4.71 478 | 4.84 | 4.90| 4.95| 5.00 5.04| 5.09]| 5.13
© 4,66 4.62 4.68| 4.74 | 4.80 | 4.85 489 4.93 | 4.97 5.01
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TABLE A-10 (Continved). PERCENTILES OF THE STUDENTIZED RANGE, q

999
¢

’ 2 3 4 5 6 7 8 9 10
1 90.03 [135.0 [164.3 |i185.6 |202.2 215.8 {227.2 |237.0 |245.6
2 14.04 [ 19,02 | 22.29 | 24.72 | 26.63 | 28.20 | 29.53 | 30.68 | 31.69
3 8.26 (10.62 | 12.17 |13.33 }14.24 |15.00 ) 15.64 | 16.20 | 16.69
4 6.51 8.12 9.17 9.96 | 10.58 | 11.10 | 11.56 | 11.93 | 12.27
5 6.70 6.98 7.80 8.42 8.91 9.32 9.67 9.97 | 10.24
6 6.24 6.33 7.03 7.56 7.9 8.32 8.61 8.87 9.10
7 4.95 5.92 6.54 7.01 7.37 7.68 7.94 8.17 8.37
8 4.75 5.64 6.20 6.62 6.96 7.24 7.47 7.68 7.86
9 4.60 5.43 5.96 6.35 6.66 6.91 7.13 7.33 7.49
10 4.48 §5.27 5.77 6.14 6.43 6.67 6.87 7.05 7.21
n 4.39 5.15 5.62 5.97 6.25 6.48 6.67 6.84 6.99
12 4.32 5.05 5.50 5.84 6.10 6.32 6.51 6.67 6.81
13 4.26 4.96 5.40 5.73 5.98 6.19 6.37 6.53 6.67
14 4.21 4.89 5.82 5.63 5.88 6.08 6.26 6.41 6.54
15 4.17 4.84 5.26 5.56 5.80 5.99 6.16 6.31 6.44
16 4.13 4.79 5.19 5.49 5.72 5.92 6.08 6.22 6.35
7 4.10 4.74 5.14 5.43 5.66 5.85 6.01 6.15 6.27
18 4.07 4.70 5.09 5.38 5.60 5.79 5.34 6.08 6.20
19 4.05 4.67 5.06 5.33 5.55 5.738 5.89 6.02 6.14
20 4.02 4.64 5.02 5.29 5. 5.69 5.84 5.97 6.09
24 8.96 4.55 4.91 5.17 5.37 5.54 5.69 5.81 5.92
30 -3.89 4.45 4.80 5.05 5.24 5.40 5.54 5.65 5.76
40 8.82 4.37 4.70 4.93 5.11 5.26 5.39 5.50 5.60
60 8.76 4.28 4.59 4.82 4.99 5.13 5.25 5.36 5.45
120 8.70 4.20 4.50 4.71 4.87 5.01 5.42 6.21 5.30
o 3.6¢4 4.12 4.40 4.60 4.76 4.88 4.99 5.08 5.16
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TABLE A-10 (Continued). PERCENTILES OF THE STUDENTIZED RANGE, g

999
t
n 12 13 14 15 16 7 18 19 20
253.2 [260.0 [266.2 {271.8 i277.0 ([281.8 [286.3 |290.4 [294.3 [298.0
32.59 [ 33.40 | 34.13 | 34.81 | 35.43 { 36.00 | 86.53 | 37.03 | 37.50 | 37.95
17.13 | 17.53 | 17.89 | 18.22 | 18.52 | 18.81 | 19.07 | 19.32 ]| 19.55 | 19.77
12.57 { 12.84 | 13.09 | 13.32 | 13.53 | 13.73 | 13.91 | 14.08 | 14.24 | 14.40
10.48 1 10.70 | 10.89 | 11.08 | 11.24 | 11.40 | 11.55 | 11.68 | 11.81 | 11.93
9.30 | 9.48| 9.65| 9.81 | 9.95|10.08 ) 10.21 | 10.32 | 10.43 | 10.54
8.55| 871 | 8.8 | 9.00| 9.12| 9.24| 9.35| 9.46 | 9.55| 9.65
8.03| 8.18| 8.31| 8.44| 8.55| 8.66| 8.76| 8.85| 8.94| 9.03
7.65( 7.78| 7.91| 8.03( 8.13| 8.23| 8.833 | 8.41| 8.49| 8.57
736 7.49) 760 7T.71| 7.8 | 791 | 7.99| 8.08| 8.15| 8.23
713 7.25| 7.36| 7.46 | 7.56 | 7.65| 7.73| 7.81| 1.8 7.95
6.94| 7.06| 7.17| 7.26| 7.36| T.44| 7.52| 7.69| 7.66| 7.73
6.79, 6.90| 701 7.10| 7.19| 7.27) 7.35) 7.42| 7.48| 7.55
6.66| 677 687 6.96| 7.05| 7.13| 7.20( 7.27| 7.33| 7.39
6.55( 6.66| 676 6.84| 6.93| 7.00| 7.07| 7.14| 7.20| 7.26
6.46 | 656 6.66| 6.74| 6.82! 6.90| 6.97] 7.03| 7.09| 7.15
6.33| 648| 6.57| 6.66{ 6.73| 6.81| 6.87| 6.94| 7.00| 7.05
6.31| 6.41| 6.50| 6,58 6.65| 6.73| 6.79| 6.85| 6.91| 6.97
625 6.34| 6.43| 6.561{ 6.58| 6.65| 6.72| 6.78| 6.84 | 6.89
6.19) 6.28] 6.37) 6.45) 6.52| 6.59| 6.65] 6.71 | 6.77| 6.82
6.02| 6.11] 6.19| 6.26| 6.33| 6.39| 6.45| 6.561! 6.5 | 6.61
5.86 | 5.93| 6.01| 6.08| 6.14| 6.20| 6.26 | 6.31| 6.36 | 6.41
5.69{ 576 | 583 5.90| 59| 6.02| 6.07! 6.12| 6.16 { 6.21
6.53| 560 6.67| 573 | 5.718| 5.84| 5.89 | 5.93| 5.97| 6.01
5.87) 544 | 550 5.56| 5.61| 5.66| 571 | 5.75| 5.79| 5.83
5.23¢ 529 535| 540 5.46] 5.49! 5.54| 557 5.61! 5.65
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TABLE A-11. PERCENTILES OF F = X4

wpa
n

np Cum.

Prop.
2 3 4 5 6 7 8 9 10

2 .005 .0078 .096 21 .30 .38 .44 .49 .4 57
.01 .0167 .136 .26 .38 .46 .53 .59 .64 .68
.025 .039 217 .37 .50 .60 .68 .74 .79 .83
.05 079 .31 .50 .62 .74 .80 .86 91 .95
.95 12.7 19.1 23 26 29 30 32 b7 ) 35
975 | 25.5 38.2 52 57 60 62 64 67 68
.99 63.7 95 116 132 142 163 160 168 174
.995 (127 191 230 250 260 270 280 290 290

3 .005 .0052 071 16 .24 .32 .38 .43 .47 .50
.01 .0105 .100 .20 .30 .87 .43 .49 .53 Y
.025 .026 .160 .28 .39 A7 .54 .59 64 .68
.05 .052 .23 .37 .49 ST .64 70 .75 .80
.95 3.19 4.4 5.0 5.7 6.2 6.6 6.9 7.2 7.4
975 4.61 6.3 7.8 8.0 8.7 9.3 9.8 [10.2 | 10.5
.99 7.37 10 12 13 14 15 15 16 17
.995 10.4 14 17 18 20 21 22 23 25

4 .006 L0043 .069 14 .22 .28 .34 .39 .43 .46
.01 .0086 .084 .18 .26 .33 .39 .44 .48 .52
.025 .019 137 .25 .34 .42 .48 .53 .57 .61
.06 .043 .20 .32 .42 .50 .57 .62 .67 .70
.96 2.02 2.7 3.1 3.4 3.6 3.8 4.0 4.2 4.4
.975 2.72 3.6 4.0 4.4 4.7 5.0 5.2 5.4 5.6
.99 3.83 5.0 b.5 6.0 6.4 6.7 7.0 7.2 7.5
.995 4.85 6.1 7.0 7.6 8.1 8.5 8.8 9.3 9.6

5 .006 .0039 .0b4 13 .20 .26 .32 .36 .40 44
01 .0076 .079 17 24 .31 .86 41 .46 .49
025 .018 .124 .23 .32 .38 .44 .49 .63 D7
.05 .038 .18 .29 .40 .46 .52 57 .61 .65
.95 1.61 2.1 2.4 2.6 2.8 2.9 3.0 3.1 3.2
976 2.01 2.6 2.9 3.2 3.4 3.6 8.7 3.8 3.9
.99 2.64 3.4 3.8 4.1 4.3 4.6 4.7 4.9 5.0
.995 3.36 4.1 4.6 4.9 5.2 5.5 5.7 5.9 6.1
Adapted with permission from &mmm talitical Amolowis (24 od. m W. J. Dixon and F. J. Massey, Jr.,
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TABLES
TABLE A-12. PERCENTILES FOR ¢ = M0
Sample
Size L XY} é.01s é.n d.00s b9 b.9995
2 3.175 6.353 15.910 31.828 169.16 318.31
3 .885 1.804 2.111 3.008 6.77 9.58
4 .5629 N7 1.023 1.816 2.29 2.85
5 .388 .507 .685 .843 1.82 1.58
6 .312 .399 .523 .628 .92 1.07.
7 .263 .333 .429 507 )\ .82
8 .230 .288 .366 .429 .59 .67
9 .205 .255 .322 874 .60 57
10 .186 .280 288 .3838 .44 .50
1 170 .210 .262 .302 .40 .44
12 .158 .194 241 2T .36 .40
13 .147 .181 .224 .256 .83 .87
14 .138 170 .209 .239 .31 A
15 .131 .160 197 224 .29 .32
16 124 .151 .186 .212 27 .30
17 .118 .144 77 .201 .26 28
18 113 .137 , 168 .191 24 .26
19 .108 .131 .161 .182 .23 .25
20 104 .126 .154 175 .22 .24

Adapted with permistion from Bismetrike, Vol 34 (1947) (rom asticle entitied “The Use of the Range in Place of the
Standard Deviation in the { Taat” by E. Lord.

o KX
TABLE A-13. PERCENTILES FOR ¢ Fiwa + wa)

A=A\ =np L) @ o ) & s &' a9 ¢ vons
2 2.322 3.427 5.653 7.916 17.81 25.23
3 974 1.272 1.715 2.093 3.27 4.18
4 .644 .813 1.047 1.237 1.74 1.99
5 .493 .613 772 .896 1.21 1.85
6 .405 .499 .621 .14 | 1.03
7 .347 .426 .525 .600 77 .85
8 .306 .373 .459 .5621 67 .73
9 .275 .334 .408 .464 .59 .64

10 .250 .304 .31 419 .53 .58
11 .233 .280 .340 .384 .48 .52
12 .214 .260 .315 .355 .44 .48
13 .201 .243 .294 .331 .41 45
14 .189 .228 .276 311 .39 .42
15 .179 .216 .261 .293 .36 .39
16 .170. .205 .247 .278 34 37
17 .162 .195 .236 .264 .33 .35
18 .166 .187 .225 .252 .31 .34
19 .149 .179 .216 .242 .30 .32
20 .143 172 207 .232 .29 .81

Adapted with permismicn from BW Vol. 34 (1947) from articia entitled 'Tln Use of the Range in Place of the

tion in the { Test” by E. Locd
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TABLF A-14. CRITERIA FOR REJECTION OF OUTLYING OBSERVATIONS

Nmﬁbor of Upper Percentiles

Statistic Obser-
vations,

" 70 .80 .90 .95 98 99 995

3 .684 .781 .886 .941 .976 .988 .994

. 4 .41 .560 .679 .765 .846 .889 .926

2 5 .373 .451 .557 .642 129 .180 .821

6 .318 .386 .482 .560 644 .698 .740

7 .281 .344 434 507 .586 .637 .680

8 .318 .385 .479 .554 .631 .683 125

™ 9 .288 .352 .441 512 687 .635 677

10 .265 .325 .409 .41 .551 597 .639

11 .391 .442 .517 .576 .638 .679 .713

™ 12 .370 .419 .490 .546 .605 .642 .675

13 .351 .399 .467 .521 .678 .615 .649

14 .370 .421 .492 .546 .602 641 .674

15 .353 .402 .472 .525 .579 .616 .647

16 .338 .386 .454 .507 .559 .595 624

17 .325 .373 .438 .490 .542 577 .605

18 314 | .361 424 475 .527 .561 .589

ro 19 .304 | .350 412 .462 .514 547 .55

20 .295 | .340 .401 .450 .502 .535 .562

21 .287 | .331 .391 440 .491 .524 .551

22 .280 .323 .382 .430 .481 .514 .541

23 274 .816 .374 421 A72 .505 .532

24 .268 .310 .867 .413 .464 .497 .524

25 .262 j .304 .360 .406 .457 .489 .516

Adspted by permission from Introdustion le Siatistical Asalpeis (24 #d.) by W. J. Dixow and ¥. J. Massey, Jr., ,
” M Bl B Compasy, Tae. D" anmey, Jr., Copyright, 1957
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TABLE A-15. CRITICAL VALUES OF L FOR LINK-WALLACE TEST

n = number in group = number per range

a = 08§
t = number of groups = number of ranges
t
2 3 4 5 6 7 8 9 10
2 3.43 2.37 1.78 1.40 1.16 1.00 .87 .78 70
3 1.91 1.44 1.13 .94 .80 .70 .62 .56 .51
4 1.63 1.25 1.01 .84 .72 .63 .57 .51 .47
5 1.563 1.19 .96 .81 .70 .61 .55 .50 .45
6 1.50 1.18 .96 .80 .69 .61 .55 .49 45
7 1.49 1.17 .95 .80 .69 .61 .65 .50 .45
8 1.49 1.17 .96 .81 .70 .62 .55 .50 .46
9 1.50 1.18 97 .82 .71 .62 .56 .51 47
10 1.52 1.20 .98 .83 72 .63 .57 .52 A7
n 1.54 1.21 .99 .84 .13 .64 .58 .52 .48
12 1.56 1.23 1.00 .85 .74 .65 .59 .53 .49
13 1.58 1.25 1.02 .86 15 .66 .59 .54 .49
14 1.60 1.26 1.03 87 .76 .67 .60 %) .50
15 1.62 1.28 1.05 .89 ST .68 .61 .56 .51
16 1.64 1.30 1.06 .90 .78 .69 .62 .06 .52
17 1.66 1.31 1.08 .91 .79 70 .63 57 .52
18 1.68 1.33 1.09 .92 .80 .1 .64 .58 .53
19 1.70 1.34 1.10 .93 .81 72 .65 .59 .54
20 1.72 1.36 1.11 .95 .82 .13 .65 .59 .54
4
n 1 12 13 14 15 16 17 18 19 20
2 .66 .63 .58 .50 47 44 .42 .40 .38 .36
3 47 .43 .40 .38 .36 .33 .32 .30 .29 .27
4 .43 .40 .37 .35 .33 .31 .29 .28 .27 .25
5 .42 .39 .36 .34 .32 .30 .29 .27 .26 .25
6 .42 .39 .36 .34 .32 .30 .29 .27 .26 .25
7 .42 .39 .36 .34 .32 .30 .29 .28 .26 .25
8 .42 .39 .37 .35 .33 .31 .29 .28 .27 .25
9 .43 .40 .37 .35 .33 .31 .30 .28 .27 .26
10 .44 .41 .38 .35 34 .32 .30 .29 .27 .26
n .44 .41 .38 .36 .34 .32 .31 .29 .28 .27
12 .45 .42 .39 .37 .35 .33 .31 .30 .28 .27
13 .46 .42 | .40 .37 .35 .33 .32 .30 .29 .27
14 .46 .43 .40 .38 .36 .34 .32 .31 .29 .28
15 .47 .44 .41 .38 .36 .34 .33 .31 .30 .28
16 .48 .44 .41 .39 37 .35 .33 .31 .30 .29
17 .48 .46 .42 .39 .37 .35 .33 .32 .30 .29
18 .49 .46 .43 .40 .38 .36 .34 .32 .31 .30
19 .50 .46 .43 .40 .38 .36 .34 .33 .31 .30
20 .50 .47 .44 ~.41 .39 .37 .35 .33 .32 .30

Adapted by permission from “Some Short Cuts to Allowances,” Table 1, by R. F. Link and D. L. Wallace, Princeton Univeruity,

(unpublished manuscript).
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» = number in group = number per range

TABLE A-15 (Continued).

CRITICAL VALUES OF L FOR LINK-WALLACE TEST

o = 0%
t = number of groups = numbaer of ranges
t

2 3 4 5 (] 7 8 9 10

2 7.92 4.42 2.96 2.06 1.69 1.39 1.20 1.03 .91

3 3.14 2.14 1.57 1.25 1.04 .89 .78 .69 .62

4 2.47 1.74 1.33 1.08 .91 .78 .69 .62 .56

5 2.24 1.60 1.24 1.02 .86 .15 .66 .59 .54

6 2.14 1.55 1.21 .99 .85 .14 .65 .59 .53

7 2.10 1.53 1.21 .99 .84 .74 .65 .59 .53

8 2.08 1.52 1.21 .99 .&5 74 .66 .59 .54

9 2.69 1,53 1.22 1.00 .85 .75 .66 .60 .54

10 2.10 1.55 1.23 1.01 .86 .15 .67 .61 .55
1 2.11 1.56 1.24 1.02 .88 7 .68 .61 .56
12 2.13 1.58 1.25 1.03 .89 .78 .69 .62 Y
13 2.15 1.60 1.27 1.05 .90 .79 .70 .63 .58
14 2.18 1.62 1.28 1.06 .91 .80 N .64 .58
15 2.20 1.64 1.30 1.08 .92 .81 .72 .65 .59
16 2.22 1.65 1.31 1.09 .93 .82 .13 .66 .60
17 2.24 1.67 1.33 1.11 .95 .83 .74 .67 .61
18 2.27 1.69 1.34 1.12 .96 .84 .75 .68 .62
19 2.30 1.71 1.36 1.14 97 .85 .16 .68 .62
20 2.32 1.73 1.38 1.15 .98 .86 7 .69 .63

4

11 12 13 14 15 16 17 18 19 20

2 .82 .15 .68 .63 .59 .55 .51 .48 .46 .43

3 .57 .52 .48 .45 .42 .39 .37 .35 .34 .32

4 .6l .47 .44 41 .38 .36 .34 .32 .31 .29

5 .49 .46 .42 .40 .37 .35 .33 .31 .30 .29

(] .49 .45 .42 .39 .37 .35 .33 .31 .30 .28

7 .49 .45 .42 .40 .37 .35 .33 .32 .30 .29

8 .50 .46 .43 .40 .37 .35 .33 .32 .30 .29

9 .50 .46 .43 .40 .38 .36 .34 .32 .31 .29

10 .51 .47 .44 .41 .38 .36 .34 .33 .31 .30
1 .51 .48 .44 42 .39 .37 .35 .33 .32 .30
12 .52 .48 .45 .42 .40 .37 .35 .34 .32 31
13 .53 .49 .46 .43 .40 .38 .36 .34 .33 .31
14 .54 .50 .46 .43 .41 .39 .37 .35 .33 .32
15 54 .50 47 .44 41 .39 .37 .35 .34 .32
16 .55 .51 .48 .45 .42 .40 .38 .36 .34 .32
17 .h6 .52 .48 .45 .43 .40 .38 .36 .34 .33
18 .57 .53 .49 .46 .43 .41 .39 .37 .35 .33
19 .57 .53 .50 .46 .44 .41 .39 37 .35 .34
20 .58 .54 .50 .47 .44 .42 .40 .38 .36 .34
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TABLE A-16. PERCENTAGE POINTS OF THE EXTREME STUDENTIZED DEVIATE
FROM SAMPLE MEAN,

tn -, (xn - —x-)/’- (°r) tl L (i - xl)/‘v

This table is to be used with s,, an external estimate of o, based on » degrees of freedom, not with
the s computed from the sample in hand.

" a = .08 01

R
]

v 3 4 5 6 7 8 9 12 3 4 5 ] 7 8 9 12

1012.012.27 (246 (2.60(2.72|2.81|2.893.0812.7813.10|3.32|3.48(3.62|3.73 | 3.82| 4.04
13/1.98/2.24124212.56}2.67)|2.76)|2.84)3.03|2.72(3.02|3.24 | 3.393.52|3.63|3.72|3.93
12(1.962.21|2.39|2.52|2.63|2.72{2.80|2.98 | 2.67 | 2.96 | 3.17|3.32 | 3.45]3.55 | 3.64 | 3.84
13)1.94)2.1912.36]2.50|2.602.69|2.76 | 2.94|2.63|2.92{3.12|3.27|3.38 | 3.48 | 3.57 | 3.76
1411.9312.17|2.34 (247 |2.5712.66|2.7412.91}2.60 | 2.883.07|3.22{3.33 3.43|3.51 3.70

15{1.9112.15(2.32|245|2.55{2.64 |2.71|2.88{2.57|2.843.03|3.17 3.29 | 3.38 | 3.46 | 3.65
161.90|2.141231|2.43|2.532.62{2.69{2.862.54|2.813.00|3.14 | 3.25{3.34 | 3.42}3.60
1711.89)2.13[2291242|2.52|2.60 [ 2.67(2.84(2.52(2.79|2.973.118.22(3.31{3.38|3.56
18)1.8812.1112.28|2.40|2.50|2.58 | 2.65 | 2.82|2.50 | 2.77 | 2.95|3.08 | 3.19 | 3.28 { 3.35 | 3.53
191 1.8712.1112.27(2.39(2.49]2.57|2.642.80{2.492.75(2.938.06{3.16 | 3.253.33 | 3.50

20| 1.8712.10{2.26{2.38 (247 {2.56 | 2.63 | 2.78 || 2.47 | 2.73 | 2.91 { 3.04 { 3.14 | 3.23 [ 3.30 | 3.47
241184 (2.0712.2312.34|2441252|2.582.74 (| 2.42|2.68 {2.8412.97|3.073.16|3.23 | 3.38
30|1.82|2.04|2.20(2.31 240 (248 2.54 | 2.69(2.382.62{2.79(2.91{3.01)3.083.15)3.30
4011.80)2.02)|2.17|2.282.37|2.44|2.50 | 2.65 || 2.34 | 2.57 {273 | 2.85 | 2.94 | 3.02 | 3.08 | 3.22

60|1.78|1.99 | 2.14 | 2.25 | 2.33| 2.41 | 2.47 | 2.61 { 229 | 2.52. 2.6812.792.88{2.95|3.01|3.15
1201.761.96(2.112.22(2.3012.37124312.57 (1225248 | 2.62]2.73 | 2.82)2.89 | 2.95| 3.08
o [1.7411.9412.08)2.1812.27|2.33|2.39 |2.52(2.22 | 2.43|2.57 | 2.68 !| 2.7612.83|2.88|3.01

Adaptad by permimion (rom Bismstrike Tebles for Statisticiana, Vol. 1 (2d ed.), adited by E. 8. Pearsou and H. O. Hartley,
Copyright, 1858, Cambridge University Press.
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SCALE OF p (POPULATION CORRELATION COEFFICIENT)

TABLE A-17. CONFIDENCE BELTS FOR THE CORRELATION COEFFICIENT

(CONFIDENCE COEFFICIENT .95)

"‘610 =5 . . -A : 4 5 -5 -4 -3 -2 - 0 I 4] 2 *3 4 ‘.i- ‘_S ] +7 8 9 ’l.O."o
+*9 —= 1] — ..--"L,..-"_,..--"': 9
- - "L~ # -
» 1 mlP= 1 T [ -
& s A L1 L1~ =
) / = 1 A v L Zd v /ra 'y
"6 pd W L - 1.4 .. 7 '/ ¢ ‘5
’ 1/ /, // - 1', ’// Jl ’/ /( a‘r/ 4
sl | x A 7. ARV, YA L
) /114 (XA 144 |4 P AVY 18
w / AP AZLRV.S 4V AV LA A A7 ATV,
’ p Ay Rapd 7 L/ A/ LA/
RNV AR AV T X T YAZA T T
ARV y A “ /] /] YAAX | VAL /
» , y 4 YO AARAAARIANITI
INVINAV,9.aY.0 4V VL if}
AAD A4V A4 VAT AT T
1/ / ¥ Y VIA LY XY V1A
o / y Y /AL y. Y 4 /1 / [ r/ / &
JAVIVIVAD. & 4 / 444 AYVILALT 1]
é A/ 8 AV 4 y
-1 y. <
INVIV.V.V.874 A/ Y 9" /| / Vi A
RNV A S AV ARTAV.Y: 44 A A XV 7] "
178 . ARVi.Y. Y 44D 4 . AWAN)
RuSEINANS/aV.e s ,ARN7 44V 4 A8 7 an
11/ JE L F VX 24V, ©, A ’ A
- [Y AL/ / D70 4V.AD 44D 4 .4y / A
y (A DI4V. i | A / |
-5 / / 4 PV /‘, ’1/ A '1/ v | -5
U YN XYAX | | AN Y p ]
& 1/, ARP LAV AP 7 AV 0AV AP LV 4D 5 & N
' (1/4Vd7.4 A [ d pd
VN ALY ALY | A AA 9= L -7
. -2 =g ’/ g - x
. v “ — - | = Y 4
= ] _— - .
- Lt et
- L1 jmt ""-- ,..--'"""'"'— =2
% -9 -8 -T o -5 -4 -3 -2 b | 0 i | 2 *3 4 2] % 17 +8 9 "l.O"'O
SCALE OF 7 (SAMPLE CORRELATION COEFFICIENT)
THE NUMBERS ON THE CURVES INDICATE SAMPLE SIZE
Reprod d by permissi

froms Biemsirika Tables for Statistirians, Vol. l(!d.d) edited by E. 8. Pearson and H. 0. H
Copyright, 1958, Cambridge University Press. f = A
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TABLE A-18.

WEIGHTING COEFFICIENTS FOR PROBIT ANALYSIS

Y 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1 0.001 0.001 0.001 0.002 0.002 0.003 0.005 0.006 0.008 0.011
2 0.015 0.019 0.025 0.031 0.040 0.050 0.062 . 0.076 0.092 0.110
3 0.131 0.154 0.180 0.208 0.238 0.269 0.302 0.336 0.8%0 0.405
4 0.439 0.411 0.503 0.532 0.558 0.581 0.601 0.616 0.627 0.634
5 0.637 0.634 0.627 0.616 0.601 0.581 0.558 0.532 0.503 0.471
é 0.439 0.405 0.370 0.336 0.302 0.269 0.238 0.208 0.180 0.154
7 0.131 0.110 0.092 0.076 0.062 0.050 0.040 0.031 0.025 0.019
8 0.015 0.011 0.008 0.006 0.005 0.003 0.002 0.002 0.001 0.001
Adapted with permiesion from Statisti 'TM/«BM%&&-’:‘“ %m&%&,ﬁ},&ﬁpﬁwﬁﬁwn Yates, Copyright, 1957, Oliver and Boyd Ltd., Edinburgh.
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TABLE A-19. MAXIMUM AND MINIMUM WORKING PROBITS AND RANGE

Minimum Maximum
Expected Working Range Working Expected
Probit Probit 1/Z Probit Probit

Y Yo Y100 Y
1.1 0.8579 5034 9.1421 8.9
1.2 0.9522 3425 9.0478 8.8
1.3 1.0462 2354 8.9538 8.7
1.4 1.1400 1634 8.8600 8.6
1.5 1.2334 1146 8.7666 8.5
1.6 1.3266 811.5 8.6734 8.4
1.7 1.4194 580.5 8.5806 8.3
1.8 1.5118 419.4 8.4882 8.2
1.9 1.6038 306.1 8.3962 8.1
2,0 1.6954 225.6 8.3046 8.0
1 1.7866 168.00 8.2134 79
2.2 1.8772 126.34 8.1228 7.8
2.3 1.9673 95.96 8.0327 7.7
2.4 2.0568 73.62 7.9432 7.6
2.5 2.1457 57.05 7.8543 7.5
2.6 2.2339 44 654 7.7661 7.4
27 2.3214 35.302 7.6786 7.3
2.8 2.4081 28.189 7.5919 7.2
2.9 2.4938 22.736 7.5062 7.1
3.0 2.5786 18.522 7.4214 7.0
3.1 2.6624 15.240 7.3376 6.9
3.2 2.7449 12.666 7.2551 6.8
3.3 2.8261 10.633 7.1739 6.7
3.4 2.9060 9.015 7.0940 6.6
3.5 2.9842 7.721 7.0158 6.5
3.6 3.0606 6.6788 6.939%4 6.4
3.7 3.13561 5.8354 6.8649 6.3
3.8 3.2074 5.1497 6.7926 6.2
39 3.2773 4.6903 6.7227 6.1
4.0 3.3443 4.1327 6.6557 6.0
4.1 3.4083 3.7582 6.6917 5.9
4.2 3.4687 3.4519 6.5313 5.8
4.3 3.56251 3.2025 6.4749 57
4.4 8.6770 3.0010 6.4230 5.6
4.5 3.6236 2.8404 6.3764 55
4.6 3.6643 2.7154 6.3357 5.4
4.7 3.6982 2.6220 6.3018 53
4.8 3.7241 2.5673 6.2759 52
4.9 3.7407 2.5192 6.2593 | 5.1
5.0 3.7467 2.5066 6.2533 | 5.0

Discrepancies between the source table and some other tables were noted in the entries for y, corresponding to ¥ =
1.5and Y = 2.6. These two values were recalculated and altered from the source table in the last place.

Adapted with permission trom Statistical Tables for Biological, Agricullural and Medical Research (5th ed.) R. A. Fisher and F. Yates,
Capyright, 1967, Oliver and Boyd Lu{.. Edlnburgh. &ublhlud in U. 8. by Hafner Publishing Cbaympm. Ine)
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TABLE A-20. FACTORS FOR COMPUTING TWO-SIDED CONFIDENCE LIMITS FOR o

Degress a = .0% a = .0 a = .00%
of
Freodom
» By [ TR By B By BL
1 17.79 .3576 86.31 .2969 844 .4 , 2480
2 4.869 .4681 10.70 3879 33.29 .3291
3 3.183 .5178 5.449 .44563 11.65 .3824
4 2.567 .5690 3.892 .4865 6.938 4218
s 2.248 5899 8.175 .5182 5.085 .4529
6 2.062 .6143 2.764 L5437 4.128 4784
7 1.918 L6344 2.498 .5650 3.651 .5000
[} 1.820 .656138 2.3811 .5830 3.167 .5188
9 1.746 .6657 2.173 . 5987 2.894 .5348
10 1.686 .6784 2.0656 .6125 2.689 .5492
1} 1.638 .6896 1.980 .6248 2.530 .5621
12 1.598 .6995 1.909 . 6358 2.402 .5738
13 1.564 .7084 1.851 .6458 2.298 .5845
14 1.584 .71686 1.801 .6549 2.210 .5942
15 1.509 1240 1.758 .6632 2.136 .6082
16 1.486 .7308 1.721 .6710 2.073 .6116
17 1.466 1872 1.688 .6781 2.017 .6193
11} 1.448 .7480 1.658 .5848 1.968 .6266
19 1.432 L7484 1.6832 .6909 1.926 .6333
20 1.417 7586 1.609 .6968 1.886 .6397
23 1.404 75682 1.5687 .7022 1.851 6457
22 1.391 .7627 1.668 L7074 1,820 .6614
23 1.380 .7689 1.650 7122 1.791 .6588
24 1.370 1708 1.538 L7169 1.7656 .6619
23 1.360 T 1.518 7212 1.741 .6668
26 1.351 .T783 1.504 .7253 1.7119 .6713
27 1.343 .1817 1.491 .7293 1,698 6768
a8 1.335 .7849 1.479 .7831 1.679 .6800
29 1.327 .7880 1.467 18687 1.661 .6841
30 1.321 .7909 1.457 7401 1.645 .6880
31 1.314 .7937 1.447 L7434 1.629 L6917
32 1.308 .T964 1.437 1467 1.6156 .6953
33 1.302 .7950 1.428 1497 1.601 .6987
34 1.2%98 .8015 1.420 76268 1.588 7020
3 1.291 .8089 1.412 L7564 1.576 .7062
36 1.286 .8082 1.404 7582 1.564 .7088
E ) 1.281 . 8086 1.897 .7608 1.568 7118
2 1.277 .8108 1.390 .7638 1.548 L1141
30 1.272 8126 1.888 7858 1.533 .7189
40 1.288 8146 1.877 . 7681 1.523 .1197
41 1.264 .81668 1.371 1706 1.515 .7228
42 1.2680 .8184 1.865 1127 1.508 7248
43 1.257 .8202 1.860 1748 1.498 1278
44 1.258 . 8220 1.355 7769 1.490 .7297
45 1.249 .8237 1.349 .T189 1.482 .1820
46 1.246 .8258 1.345 . 7808 1.478 L1842
47 1.243 .8269 1.340 7828 1.468 1364
46 1.240 .8285 1.336 847 1.462 .7886
49 1.287 .8300 1.831 7884 1.455 .7407
50 1.284 .8314 1.827 7882 1.449 1427
with from A
Adepted permission Biomeiribe, Vel. 47, ‘-‘:"6.”\? "“'.'Bf‘f." t:‘r'sb.: foe W About the Variance of a Normal
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TABLE A-20 (Continved). FACTORS FOR COMPUTING TWO-SIDED CONFIDENCE LIMITS FOR o

Degrees a = 08 a = 01 a = ,00)
ot
Fresdom

14 By [ TR By By, By BL
51 1.232 .8329 1.323 .7899 1.443 .7446
52 1.229 .8343 1.319 .7916 1.437 .7466
53 1.226 .8356 1.315 .7932 1.432 .7485
34 1.224 .8370 1.311 L7949 1.426 7603
33 1.221 .8383 1.308 .7964 1.421 .7521
36 1.218. .8395 1.304 7979 1.416 L7539
[ 14 1.217 .8408 1.301 L7994 1.41% L7556
£1 ) 1.214 .8420 1.298 .8008 1.406 L7573
39 1.212 8431 1.295 .8022 1.402 .1589
60 1.210 .8443 1.292 .8036 1.397 .7605
61 1.208 8454 1.289 . 8050 1.393 .7621
62 1.206 .8465 1.286 .8063 1.389 .7636
63 1.204 8475 1.283 .8076 1.385 .7651
(1) 1.202 .5486 1.280 .8088 1.381 .7666
63 1.200 .8496 1.277 .8101 1.377 7680
(1} 1.199 8506 1.275 .8113 1.374 .7694
7 1.197 .8516 1.272 .8125 1.370 L7708
(1} 1.195 .85625 1.270 .8137 1.366 .1722
1] 1,194 .8635 1.268 .8148 1.363 .7735
70 $.192 .8544 1.265 .8169 1.360 1749
71 1.190 .8553 1.263 .8170 1.356 1761
72 1.139 .8562 1.261 .8181 1.358 1774
73 1.187 .8571 1.259 .8191 1.350 1187
74 1.186 .85680 1.267 .8202 1.347 L1799
7s 1.184 .8588 1.255 .8212 1.344 .1811
76 1.183 .8596 1.253 .8222 1.341 .1822
27 1.182 . 8604 1.251 .8232 1.338 .7834
78 1.181 .8612 1.249 .8242 1.336 .7845
7 1.179 .8620 1.247 .8252 1.338 .7858
so 1.178 . 8627 1.245 .8261 1.330 .7868
81 1.176 .8686 1.243 .8270 1.328 .7878
82 1.176 .8642 1.241 .8279 1.825 .7889
83 1.174 .8650 1.239 .8288 1.823 .7899
24 1.178 . 8857 1.238 .8297 1.320 L7909
s 1.172 .8664 1.238 .8805 1.318 .7920
sé 1.171 .8671 1.235 .8314 1.316 .7930
[ ¥4 1.170 .8678 1.233 .8322 1.313 L7939
(1] 1.188 .8684 1.231 8331 1.311 L7949
"9 1.167 .8691 1.230 .8338 1.309 .7959
0 1.166 .8697 1.228 .8346 1.807 .7968
” 1.185 .8704 1.227 .8854 1.305 L7971
2 1.164 .8710 1.225 .8362 1.303 .7987
( ] ] 1.183 8716 1.224 .8370 1.301 .7996
(2] 1.162 .8722 1.222 .8371 1.298 .8004
L]} 1.161 .8729 1.221 .8386 1.297 .8013
L )] 1.160 .8784 1.219 .8392 1.295 .8022
[ 14 1.159 .8741 1.218 .8399 1.293 .8031
[} 1.168 .8746 1.217 .8406 1.291 .8039
L 44 1.168 .8752 1.218 .8413 1.289 .8047

100 1.157 8787 1.214 .8420 1.288 .8055

1-35



AMCP 706-114

TABLES
TABLE A-21. FACTORS FOR COMPUTING ONE-SIDED CONFIDENCE LIMITS FOR ¢
DF.r.;r:d.:':f A.O‘ A.Ql A.ou A.’?l A.Ol A.Iﬂ A.Oﬂl A.‘ﬂl
1 4
1 5108  15.947 .4461 31.910 .3882  79.786 .3562 159.576
2 .5778 4.415 5207 6.285 .4660 9.975 4344 14.124
3 .6196 2.920 .5665 3.129 ‘5142 5.111 .4834 6.467
4 .6493 2,872 .5892 2.874 .5489  3.669 .5188  4.396
5 6721 2.089 .6242 2.453 5767 3.003 .5464 3.485
6 .6903 1.915 .6444 2.202 .5974 2.623 .5688 2.980
7 .7054 1.797 .6612 2.035 .6155 2.317 5875 2.660
8 .7183 1.711 .6754 1.916 .6310 2.204 .6037 2.439
9 7293 1.645 .6878 1.826 .6445  2.076 6177 2.278
10 7391 1.593 .6987 1.765 .6564 1.977 .6301 2.154
n 1477 1.551 .7084 1.698 .6670 1.898 .6412 2.056
12 1554 1.615 7 1.651 .6765 1.833 .6512 1.976
13 7624 1.485 7250 1.611 .6852 1.779 .6603 1.909
14 .7688 1.460 1321 1.677 .6931 1.733 .6686 1.854
15 -T747 1.437 .1387 1.548 .7004 1.694 .6762 1.806
20 7979 1.358 .7650 1.444 1297 1.556 L7071 1.640
25 .8149 1.308 .7843 1.380 75611 1.473 7299 1.542
30 .8279 1.274 L7991 1.337 .7678 1.416 L7497 1.475
40 .8470 1.228 .8210 1.279 7925 1.343 1740 1.3%
50 .8606 1.199 .8367 1.243 .8103 1.297 .7931 1.337
60 .8710 1.179 .8487 1.217 .8239 1.265 .8078 1.299
70 .8793 1.163 .8583 1.198 .8349 1.241 .8196 1.272
80 .8861 1.161 .8662 1.183 .8439 1.222 .8293 1.250
90 .8919 1.141 .8728 1.171 .8515 1.207 .8376 1.233
100 .8968 1.133 .8785 1.161 .8681 1.195 8446 1.219

For large degrees of freedom, we may use the approximate formula:
Ar = V2/zr + V2r — 1),

where zp is found in Table A-2.
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TABLE A-22. CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED)

For confidence limits for & > 30, see Table A-24.
Upper limits are in boldface. The observad proportion in a random sample is r/a

r 20%, ”% "% r 0% % 9%
am ¥ aw2
[ 0 KT 0 ET7) 0 KT o 0 684 0 L7798 0 .900
1 .100 1 .050 1 .010 1 1 .081 949 L0254 975—| 0054  .995-—
2 .816 1 .22¢ 1 .100 1
a=3 ' )
[ 0 0 .32 0 .788— [ 0 500 0 527 0 884
1 085~ .017 a08—| .003 .91 1 .028 280 .13 L7851 .003 .859
2 .19¢ L1884+ .98 . 088 997 2 .143 887 .088 .902 042 .958
3 . 484 .368 1 2154+ 1 3 .320 974 .249 987 L1141 997
4 . 500 1 .478 1 316 1
am 3 =6
[ [] 379 0 FTO [} 603 [} 0 345~ [] 402 0 536
1 021 .21 .010 857 .002 178 1 017 542 .009 598 .002 708
2 .12 783 .078 811 .033 898 2 098 697 . 068 728 027 .827
3 .247 588 .189 92¢ .108 997 ] .201 799 .158 847 085 — 915+
4 .87 79 .34 990 .222 998 4 .353 907 .271 937 173 978
s .621 1 .500 1 .998 1 8 . 458 983 .402 991 .29¢ 998
[ .665 4 1 .598 1 484 1
a=7 [
[ 0 219 [} 371 0 508 o 0 L2858 — 0 315+ 0 481
1 L0186 - 500 .007 RiY) .001 .43 1 .018 A18 .008 .509 001 590
2 .079 684 083 289 .028 R{ 2 .069 582 .048 985—| .02¢ 797
] .170 721 .129 78—y 071 .858 3 147 7494 11 711 081 892
4 279 530 2264 971 .142 923 4 .240 799 .198 307 .121 879
s .816 .11 841 047 288 977 ] 258 = 853 .289 .889 .188 .939
. .500 969+ 246 998 .887 999 * .418 931 918+ .95¢ 293 880
7 684 1 .628 1 .500 1 7 .582 987 .500 994 410 .999
[] L7454+ 1 685 — 1 . 549 1
[ a= 10
[ 0 232 0 299 0 .402 [} 0 .222 0 .297 1 379
1 .012 391 . 008 443 .001 598 1 .010 .52 .006 + .397 .001 812
2 . 081 9184 041 998 .017 .56 ] 088 — 500 .087 .803 018 924
] 128 a1 .098 m .083 780 3 116 048 .087 619 .048 .703
L} .210 768 168 49 108 + .829 4 .188 659 150 .733 .098 782
s .232 790 .281 831 AN 899 - 5 .22 778 .222 778 .160 850
. .390 .87 .289 02 .250 M7 'y .341 812 .267 .850 .218 907
7 .488 - K11 442 989 344 983 7 982 884 .381 913 .297 952
[ .609 988 .5587 K1Y} 402 K1l ) .500 45 4| 897 .963 .378 984
L .768 1 Kl 1 .598 1 | .648 290 .603 995 —| .488 998 -
10 [ .778 1 733 1 .624 1
a= 11 n= 12
[ 0 197 0 .29¢ 0 359 [ 0 194 0 .239 0 .321
1 ,010 3194 008~ 299 .001 500 1 .009 298 004 346 001 YIRS
2 .048 433 .033 500 .0l4 .593 2 045+ 298 .080 450 .013 555 ~
| 106 - 877 .078 031 043 299 E | .09¢ 500 .072 .550 .039 279
4 .16% 038 —| 1384 .007 .084 .738 4 . 164 992 .128 998 .08 698
3 197 999 .200 79 .18¢ 806 ) 184 799 .181 709 121 RITEE
6 802 563 .250 809 194 ¢ 271 729 .238 L7908 118 — 828 +
7 3154 .831. .838 899 —| .262 4 294 819 204 819 288 — 979
[] .428 498+ .389 921 .840 ) 398 848 346 877 .302 924
[} .B17 991 .500 967 407 L . 500 90¢ 450 918 .821 901
0 688 — 900 .81 9994 .500 10 . 602 955—| .550 970 4454 987
1 . 808 1 . 750 1 841 1 1n .708 991 .654 996 586 — 999
12 .818 1 L7684 1 .6879 1
Repr d by p fmlon from Slatstics Manual, NAVORD REPORT 3869, NOTS 948, by E. L. Crow, F. A. Davis, and M. W. Maafield,

1988, U.8, Naval Ordnance Test Station, China Lake, California.
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TABLE A-22 (Continued).

CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED)

v 0%, 5% L ’ 5% 9%
s= 13
[) 0 178 0 .23+ 0 302 [) 207 0 .288
1 .008 270 .004 .37 .001 429 1 312 .001 302
3 . 042 370 .028 434 .o12 023 3 389 .011 500
3 .088 476 088 020 038 e 0 500 .038 .08
4 142 S48 118 587 089 008 4 011 .064 438
s 178 921 168 472 111 737 s 229 -102 714
[ ] 249 724 224 748 .168 787 L] s 148 751
14 278 754 .260 778 218 541 7 793 198 — 598 4
[ .79 437 .27 884 27 589 [ 3 704 .249 854
[ 465 + 2858 418 487 302 031 * 847 .288 538
10 530 212 .488 934 408 964 10 508 3684 928
n 621 388 . 568 072 477 958 1 329 .392 507
12 724 .2 SR 298 .571 90 12 974 .500 089
3 1 T8~ 1 N 1 13 398 .608 999
14 .T14 1
a=18
[] 0 154 0 100 [] 270 [] 179 0 284
1 .007 247 .008 362 .001 370 1 .272 001 387
2 .098 239 .024 3¢9 .010 48t 3 352 010 481
0 .078 ASS .087 449 .081 589 2 A2 .029 v 526~
'} 122 N .097 3 .069 027 4 .500 085 4+ s79
[ ] 164 909 .142 631 .094 472 ] K ¥4l 088 643
. .205 .74 .101 688 135~ 727 & 048 1264 .T98 -
7 247 .79 -] 192 708 .17 171 4 .737 .168 .720
[ 825 4+ 783 294 .508 229 631 1 4 728 .212 .788
L .32 700 332 40 .278 888 + * 531 261 834
10 .400 848 369 558 .328 508 10 422 296 4 878 —
" . 500 878 448 903 378 041 n 588 .857 -2
1] .600 934 .582 043 .461 983 12 .18 421 049 —|
19 .6T4 984 .631 976 539 990 12 047 AT+ 0Tl
14 758 993 K .4 97 K. 14 99 14 077 .549 990
19 .848 1 .80 1 .7 1 13 b 14 .543 999
14 1 736 1
o= 17
[ 0 148 [ 107 0 243 [) 167 0 239
1 .008 3284 008 254 .001 349 1 242 001 318
2 .032 200 .01 237 . 008 419 2 328 .008 397
[ 087 284 .060 417 .027 5080 b 4 381 028 + 480
4 107 432 088 - 499 . 052 587 4 Add .049 534
0 .140 500 134 44 .082 L s 559 07T 560
6 4764 600 .168 K1Y 17 .63 & ne 110 682
4 2254  .630 187 .83 1884 787 7 204 145+ €89
[ 377 18 258 .48 197 708 [ 076 4| .184 773
[ ] 290 .728 .264 747 .242 583 L 4 788 226 74
10 364 LTT8 -} .337 433 248 B45 10 J04 228 818
1" 432 638~ .408 A84 .38 o 11 540 314 858 —
12 . 500 408 .458 878 .380 918 7 844 .318 398
13 588 Ell] .511 S184{ .418 048 19 .884 397 923
14 . 686 938 .588 050 . 600 079 14 020 .466 961
A [ ] .710 968 . 683 07 587 991 11 963 .534 976 —
16 778 — 94 .48 897 .854 000 16 080 .803 002
7 . 860 1 288 1 787 1 [ 14 997 . 882 000
16 1 172 1
=19
[ 0 138 0 158 0 218 [ 143 0 289
1 .008 209 .003 282 .001 208 + 1 .222 .001 2933
3 .028 368+ .019 L18 .008 088 2 .008 379~
3 .050 7 044 268 -] .0%4 A0 4 3 023 424
4 L0084+  .087 04+ 426 .046 010 + 4 .044 500
3 130 440 110 500 078 . 3 . 089 576
[ .181 500 147 074 .108 ] .098 401
7 .209 516 .150 8364 137 7 129 637
[ ] 238 0t .222 A58 179 [ 3 -163 797
(4 205 4 063 22 083 it [ 4 .200 720
« 10 .37 00— 612 789 216 708 10 .209 01
[}
11 .388 763 345 - .78 298 837 1n 27 400
12 887 791 385 (888 .308 + .663 12 .293 837
18 440 849 436 253 383 007 19 .363 371
14 .680 876 500 099 438 927 14 . .399 502
11 618 00| 574 030~ .488- 984 18 ! &24 K11
" .68 041 6364+  .058 548 - 079 16 029 . 500 (1]
17 -~ 872 .884 81 617 .2 g 17 KT .578 377
10 .m 004 768 M7 098 — 399 19 002 .626 4 202
" 870 1 850 .T82 1 9 997 .707 390
0 1 .19 1
¥
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TABLE A-22 (Continued).

CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED)

’ 0% ”»% "% r 9% 5% 9%
a = 2% a =22
[ q 128 [] A87 0 201 [ 0 118 0 133 0 194
1 .008 4 192 . 002 210 . 000 .283 1 005 — 183 . 002 20847 .000 273
2 028 240~ .017 277 007 Q47 2 .024 238 .018 264 .007 304
3 .054 267 040 238 022 409 3 081 289 .038 326 021 306
4 088 383 068 208 041 488 4 082 240 .066 — 289 . 089 454
[ .121 407 .099 486+ .085+ 534 [} A1 - 293 .004 424 082 508 —!
] .180 468 .182 508 098 91 & 118 444 128 500 .088 550
7 B171 52 .187 581 122 853 7 181 500 182 576 118 884
] 192 498 197 682 158 — 881 [ 188 568 187 582 147 448
[ 245 — 047 213 662 .189 17 ° 238 i 817 179 482
10 .308 493 .27¢ .723 .201 .743 10 L 474 194 727
11 .87 004 .2T1 724 287 799 11 200 788 .242 780
12 .85 7884 .338 787 .288 811 12 .840 748 .27 508
13 407 .808 .398 803 339 848 + 18 .383 706-] .318 .821
14 . 488 509 . 449 888 347 878 14 444 .1e .3%4 383
18 548 878 o 868 409 98 10 . 500 868 398 .84
16 .59 .879 545 — 281 .466 935~ 14 558 874 . 460 912
” 847 0l4 .9832 534 .989 17 .607 206 L4968 + 238
0 698 940 852 968 .591 978 18 680 9384 .546 981
19 854+ 074 . 123 953 .653 998 19 .11 982 .604 279
20 808 990 ~| .787 .998 .7 1.000 20 LT84 984 .668 990
21 877 1 883 1 799 1 am 818 90 .27 1.000
23 .884 1 . 808 1
a = 23
[} [] A1 0 127 [] 187 [-] 0 132 [] .181
1 . 008 — 74 .002 .198 . 000 205+ 1 .004 191 .000 .289
2 023 .238 .018 388 ~| .007 013 2 .0Z2 246 .006 .310
3 .040 274 .087 817 .020 386 [ 047 08 .019 364
4 078 818 .082 281 .038 429 4 075~ 247 036 d18
[} 110 361 090 489 .059 500 [} 106~ 308 .067 468
[ 111 401 120 487 .084 871 [ 105+ 443 .080 538
7 178 479 127 840 A1 680 7 165~ 508 .108 884
] .174 522 178 Nill 140 818 9 684 087 .18 438
14 228 089 198 .61 171 877 9 .221 S04 .163 638
10 278 819 247 840 .187 702 W0 .269 .181 .87
11 274 072 256 — 083 .229 700 — 11 264 661 218 72¢
12 .328 120 .317 7404 266+ JT 12 317 692 257 .742
18 .881 727 .360 783 298 .818 1¢ .870 784 .280 784
14 .481 172 361 802 .323 829 14 413 .768 .18 .619
10 .478 328 832 .984 ses 13 447 -39 .362 537
16 621 .27 457 370 .420 809 16 448 831 .867
17 . 569 1 .8 429 918 7 .562 478 418 894
1¢ .619 (1.4 .591 910 . 500 941 18 51T 888 4+ 4684 -91¢
19 872 922 98¢ 571 (111 19 .630 914 536 948
20 .726 951 628 263 .814 228 20 .683 941 984
21 Ried 77 484 K1) 877 290 21 . 738 .692 9854 _636 981
2 826 990+ .802 998 785 —  1.000 22 179 - 088 | 687 %4
3 .889 1 .878 1 .818 1 3 836 - 098 .809 998 741 1.09¢
24 896 — 1 .878 1 .B19 1
'ERTY
[] 0 [] 0 698 0 0 178
1 .004 1 .004 162 .002 .000 238 —
2 .021 2 021 209 .014 . 008 5 )
[ 045 — s 042 247 .02 017 342
4 072 4 .089 .054 .0438 898
.101 ] . 097 248 .07 .052 442
N 102 [ 098 277 .108 .078 487
4 .168 7 L1581 419 114 K4 53¢
[} .168 [} 152 468 164 122 542
14 214 1 4 209 540 . 180 149 407
10 .24 10 233 581 212 170 068
11 L2656 — 3 1)1 247 4123 250 .196 ~ 878
12 .307 446 : 12 . 299 L87 282 . 234 702
18 .380 093 317 704 248 13 342 688 .283 238 — 768
14 389 7464 .336 762 305 — 14 .343 Jae1 . 226 4 .298 788
1¢ .390 784 .84 77 .342 18 a7 753 .374 .322 888 4
16 432 T8¢ .431 810 ~| ,382 16 .419 187 . 421 342 43¢
7 . 500 841 475 — 839 .403 17 480 7191 . 458 .399 .BE1
18 . 568 842 526 + .A82 . 451 10 640 848 494 .438 .878
19 810 498 890 500 19 . 581 849 538 — 474 203
20 633 899 616 K11 549 20 . 623 992 .57 518 927
2 .693 .684 943 597 21 .657 903 .628 558 KT
22 .45+ . 697 968 .640 22 .701 931 875~ .607 .u;
28 .188 .762 08¢ L6985 + 28 753 987 17 .658 983
24 .841 818 — 998 754 1.800 24 i 979 .770 .702 994
20 .898 .882 1 .825 ~ 1 2 548 998 .820 7664 1.008
26 902 1 ,886 .830 ]
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TABLES

TABLE A-22 (Continued).

CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED)

. 90% 9% "% r 20% 5% 9%
am 27 n o= 28

[ 0 093 [ 110 0 .166 ° [ 090 0 Jaa8 [ .153

1 004 148 .002 178-] 000 226 ~ 1 .004 149 .002 .17 .000 218

2 .020 .204 .019 ",223 .008 .297 3 .019 201 .o13 217 0064  .273

3 .042 239 .031 270 .17 232 3 .040 .232 .080 .259 .018 323

4 .08 291 082 31s .082 .354 4 084 264 .050 207 .031 385 —

3 .093 2127 .078 284 080 419 s .089 J12 078 387 .048 .408

. 094 384+ 101 Ale-] .070 461 ¢ .090 .25e-| .098 364 .068 449

b4 48+ 407 .110 A37 .093 539 7 189 296 .108 A2 .089 .5e0

) .148 447 148 500 117 .581 . 140 A4 L142 AS3 112 B51

* .204 500 178~ 568 143 587 ’ 197 473 170 537 187 592
10 .221 553 202 579 .166 517 10 .208 827 192 578 162 354
" .239 593 228 688 185~  .688 1 2382 Bes—| 217 KU 1784 .e3e
12 .201 835~ .269 .638 .224 708 { 12 284 604 .268 819 214 .77
13 .328 .73 .270 584 226- 718 || 13 .810 a8+ .259 G484 218 127
14 .327 874 .16 .130 2684 2154 14 .812 .488 .307 €93 272 .738
13 866+  .709 .984 .131 .298 776 15 L858~ 490 .385- .74) .273 782
16 .407 .61 .402 177 .332 B15+|] 16 .398 718 ,351 43 .523 .788
17 447 179 .430 .796 .88 .834 17 435 @ 768 .38¢ 783 .364 825 —
18 .600 798 437 3284 .42 .887 T 478 192 24 .808 .365—  .835
1 .553 .634 . 500 .382 .419 883 19 .527 .8e3 .468 820 408 882
20 .698 .856 -] 583 .890 .461 .907 -l 20 566~  .8a® .637 .588 449 .868
21 835~ 906 6854  .899 .539 .930 21 .604 881 .676 8% .500 11
12 578 067 .635 924 .581 950 12 8454 e 618 902 .651 922
22 .709 924 .684 945 .816 .9€6 13 .688 "t .643 927 .592 253
24 .761 953 .730 R1T) .668 963 24 .16 e .593 250 L6354 969
23 .796 .980 .71 .987 .703 994 a8 768 3e0 .741 270 677 984
26 854 996 8264+ .99 L1784+ 1.000 26 799 .951 .783 987 .27 995 —
27 .907 1 .80 1 .834 1 a7 .866 996 .880 .pes 782 1.080

26 .910 1 .84 1 .838 1
»=29 a= 30

[ 0 .a87 0 163 () .160 ° 0 95¢ 0 .108 0 152

1 .u0d A35-] 002 .1a8 .000 211 1 .004 .130 .002 .183 000 208

3 018 .i%0 .02 .211 0054+  .283 | 3 018 ,183 .012 206+ .0054  .286

3 .039 225 - .029 .281 0154+ 316 3 .087 219 .028 244 .016—-  .31¢

4 .062 279 .049 .299 .030 334 4 . 059 .26¢ 047 292 .28 345 —

[ .086 .303 .070 340 046 397 s .088 295~ .o068 326—| .046-  .286

6 .087 345 094 274 066+  .438 6 . 084 .33 .081 264 .083 .430

7 .184 385 4 .103 412 .088 477 7 . 129 378 .100 402 .083 449

s 135- 425~ .136 451 .108 523 ? .130 A18 .131 440 104 .508 +

’ .189 488 .186 .500 .132 .582 ? .182 4564+ .163 478 127 .53
10 .180 .5a60 184 549 1587 .603 10 .183 492 178+ B52¢ L1561 570
i1 .225 — 537 21 867 L1854 .646 13 219 524 L2064+ 5a0 L1682 412
12 .276 BS54+ 247 .a26 .208 .654 12 .266 -  .554 .236 597 .198 655 +
13 294 18~ 251 .40 211 684 12 .266 554 244 .38 .208 471
14 .303 a55+| .299 .81 .280 137 1“4 296~ .63 .292 4784 249 692
135 346 .897 .339 181 .263 746 13 .338 564 324 .67¢ .256 JT44
16 356+  .708 .840 149 .316 .789 1¢ .37 7a84+| .325—  .708 .308 151
17 425- .14 374 .152 .346 .794 17 418 734 .364 .78 .329 1%
1) L4639 T84 418 .789 .354 838 - . 448 JIE4+ 403 .784 .846—  .602
1 . 500 810 A5t 618 .897 543 19 476 781 440 95| 388 B4a
20 .537 811 .500 B3¢ .438 566 20 .508 517 476 26~ .430 549
11 5784+ 86541 549 .5e4 417 .992 31 .546— 516 624 237 .462 472
22 615~ .88 .587 897 .523 4 12 584 570 .560 a4 A5~ .69¢
2z L6684+ 913 .828 206 .562 988|123 .624 871 597 208 .581 17
24 .897 914 . 680 230 608 954 24 .664 ,918 .638 .9a9 .570 937
2 721 .938 .701 .951 .646 970 as 205+ .917 L6754 932 .612 965 +
26 .T78 + 961 .749 271 684 988 —|} 26 .734 940 | 708 983 .6565 4+ .972
27 .810 982 .789 988 737 995-|| ar .781 963 | .75 972 690 988+
an .855+  .998 B3¢ .998 789 1.000 || 28 817 952 L795- 966 744 996 -
2¢ .918 1 .897 1 .840 I B 1 .870 o8 | .837 995 194 1.008

1 30 .916 [ .s00 1 .848 6
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TABLE A-23. CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED)

For confidence limits for n > 30, see Table A-24,

}f the observed proportion is r/n, enter the table with n and r for an upper one-sided timit.
For a lower one-sided limit, enter the table with n and n — r and subtract the table entry from 1.

R 0% | ¢% | 9% ' 90% | 93% | 9o ' 0% | 8% | 9%

a=2 "= 3 a=4
o .684 776 .900 o .536 .632 .786— o .438 .527 .684
] 949 976 - .9956- 1 .804 866~ .941 ? .680 .761 .869
2 .96564| .988 .997 2 8567 .902 .958
3 974 .987 .997

a=3 - Aw7
] .369 .451 .602 ] .319 ,393 .536 ] .280 .348 .482
1 .584 .657 178 1 .510 .582 .706 1 .453 521 .643
2 .753 811 .894 2 .667 .729 .827 2 .596 6569 .764
3 .888 .924 .967 3 .799 847 .9164 3 .721 75— .858
4 .979 .990 .998 4 .907 .937 .973 4 .830 .871 -.929
5 .983 .991 .998 5 .921 .947 977
6 985+| .993 ! 1999

am=$ nm9 a= 10
] 250 ,312 .438 (] .226 .283 .401 (] .206 .259 .369
1 .406 471 .590 1 .468 .429 .54 1 337 .394 .504
z .538 .600 707 2 .490 .550 .656 2 .450 .507 .612
3 6564 .711 .802 3 .599 65564 .750 3 .552 . 807 .703
4 .760 .807 .879 4 .699 .749 .829 4 .646 .696 .782
5 .8563 .889 .939 3 .790 .831 .895 — L] .733 .778 .850
3 .981 .954 .980 6 .871 .902 .947 6 .812 .850 .907
? .987. .994 .999 7 .939 .959 .983 ? .884 913 .952
L} .988 .994 .999 8 .9454-| .963 .984
9 .990 .995-~- .999

e = 31 n= 12 A= 13
(] .189 .288 .842 o A176-3 221 .319 0 .162 .206 .298
1 .810 .3684 .470 1 .287 .33% .440 1 .268 .316 .413
2 4164 .470 .b72 2 .388 .438 .537 2 .360 410 506
3 .511 .664 .860 3 AT64  .527 .622 3 444 .495—| .588
4 .599 .660 .738 4 .559 .609 .698 4 .523 .573 .661
s .82 .72% .806 s .638 .685 — 7654 ] .598 6464 727
¢ .759 .800 .866 & .712 166 —| .8254 6 .669 .713 187
7 .831 .866 - .916 7 .781 .819 .879 7 .736 176 .841
] .8954| .921 .957 ] .846 877 .924 ] .799 .834 .889
L/ .951 .967 .98¢ * .904 .928 .962 9 .868 .887 .931
10 .9%0 995+ .999 10 .965—1 .970 .987 10 .912 .934 .964
11 .991 .996 .999 1 .968 .972 .988
12 .992 .996 .999

aw= 14 "= 15 oem 1é
[ 152 .198 .280 a .142 .181 .264 o .134 171 .250
1 .251 .297 .389 3 .236 279 .368 | ] .22 .264 .349
2 .837 .3864| .478 2 317 .363 .4538 2 .300 .344 .430
3 417 .466 .667 3 .393 . 440 .529 3 .371 417 .503
4 .492 . 540 .627 L} .464 511 597 4 .439 .484 .569
] .568 .610 .692 ] .532 B77 .660 , _ 5 .504 .548 .630

Reprod d by permi

1966, U.8. Naval Ordnance Test Station, China Lake, Calilornia.
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TABLES

TABLE A-23 (Continued).

CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED)

p °0% "y | x ’ w% | 9% * 9, ’ 0%, ”»wE | vh
a = 14 (Continved) n = 15 (Continved) a = 16 (Continved)
é .631 .876—-| .751 6 .596 .640 .718 6 .566+; .609 .687
7 6954 .736 .805+ 7 .6568 700 am 4 .626—! .667 .739
] 67 194 .8564 ] .7T18 156 .821 ] .682 .721 .788
° 816 .847 .898 9 774 .809 .865+4+ 9 137 .778 .834
10 .869 .896 .936 10 .828 .858 .906 10 790 .822 .876—
" .919 .939 .967 n .878 .908 .941 n .839 .868 .912
12 .961 974 .989 12 .924 943 .969 12 .886 919 .946—
13 .9938 .998 .999 13 .964 .976 .990 13 .929 .947 971
14 .998 .997 .999 4 .966 L9717 .990
13 .998 .997 .999
o= 17 a= 3 o= 19
o 127 .182 .287 o 120 .153 .226 o .114 .146 2154
1 210 .250 .832 ] 199 .238 .316 ] .190 .226 .302
2. .284 .326 .410 2 269 .810 .391 2 .257 .296 .374
3 .362 .396 .480 3 334 377 .458 3 .819 .359 .439
4 418 .461 .543 4 396 .439 .520 4 .378 .419 .498
L] 478 .522 .603 [ 4554 .498 511 ] .434 476 554
6 .5387 .580 .668 6 512 .554 .631 6 .489 .530 .606
7 .594 .636 .709 7 567 .608 .681 7 .541 .582 .656+
8 .650 .689 .158 s 620 .669 .T729 s .592 .632 102
? .708 L7490 .803 L ] 671 709 774 ] .642 .680 .T46
10 . 754 .7188 846 — 10 21 .156 .816 10 .690 .726 .788
1] | .808 .884 .883 1 .769 .801 .855 ~ " 737 770 .827
12 .849 .876 .918 12 .815—{ .844 .890 12 .782 .812 .863
3 .898 91564 948 13 .868 .884 .923 3 .825—| .858 .897
14 .983 .950 .978 4 .899 .920 .951 4 .866 .890 .927
13 .968 .979 .981 13 .937 .953 976 — 15 905 - 926 .954
16 .994 .997 .999 16 .970 .980 .992 16 .41 .956 .976
17 .994 .997 .999 1} 972 981 .992
1. .99¢ .997 .999
n = 20 a = 21 am 22
] .109 .189 .206 ] .14 .133 .197 ] .099 127 .189
] .181 .216 .289 1 .178 .207 .21 ] .166 .198 .266
2 .245-) .288 .358 2 .284 271 .344 2 224 .259 .330
3 .304 344 .421 3 .291 .329 404 3 279 .816 .389
4 .861 .401 .478 4 8454{ .384 .460 4 .8381 .869 .448
] 4156 .458 .532 [ 397 .487 512 [ .881 .420 .498
[ 467 .508 .588 6 448 487 .561 6 .430 .468 .541
4 .518 .558 .631 7 497 .536 .608 7 417 .516+| .587
s .567 .606 .677 s 544 .588 .858 s .523 .561 .630
[ .615641 .653 .T20 9 590 .628 .896+ * .568 .606—| .672
10 .662 .698 .761 10 636 .672 .786 10 .611 .647 .12
11 707 .T41 .800 " .679 714 174 1" .654 .689 .750
12 751 .783 .837 12 .T22 LT85+ .811 12 .695-+] 729 .786
13 .793 .823 .871 13 764 .T794 8454 13 .786 .767 .821
14 .834 .860 .902 14 .804 832 .878 14 7764 .804 .853
15 .878 .896 L9381 15 842 868 .908 18 .813 .840 .884
16 910 .929 .956 16 879 .901 .985 — 146 .850 .874 .912
17 .944 .958 977 17 914 .932 .959 17 .88541 .906 .9
18 .973 .982 .992 18 946 .960 .978 18 .918 986+ .9
19 9956—-] .997 .999 19 974 .9838 .998 19 .949 .962 .979
20 .995—| .988 1.000 20 .976 .984 .993
21 9964 .998 1.000
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TABLE A-23 (Continued).

CONFIDENCE LIMITS FOR A PROPORTICN (ONE-SIDED)

r 0% 95%, 9% r 20%, 5%, 99%, ; 0% 3% 9%
a= 23 .= 24 a = 2%
(] 0964+ .122 .181 0 .091 A17 175 — (] .088 .1138 .168
1 .159 .190 .256 1 .163 .183 .246 1 147 .176 .237
2 2164 .249 .318 2 .207 .240 .307 2 .199 231 .296
3 .2638 .304 .34 ] .258 .292 .361 3 248 .282 .349
4 .318 .356—| .427 4 .306 .342 .412 4 .296-| .330 .398
s .366 .404 .476 s .852 .389 .460 s .340 8754 .444
s .413 .451 .622 Iy .398 486 .5056— 6 .3838 .420 .488
7 .459 .496 .567 7 .442 479 .548 4 .426 .462 .531
[] .603 .540 .609 (] .484 .621 .590 [} .467 .504 51N
? .546 .583 .650 9 .526 .563 .630 L ] .508 544 .610
10 .589 .625—~| .689 10 .667 .603 .668 10 548 .583 .648
n .630 .665—} .727 1 .608 .642 .706 — 1n .5687 .621 .684
12 .670 .704 .763 12 .647 .681 740 12 .626—| .659 .719%
13 L7110 .T42 1917 13 .6864| .718 T4 13 .662 .695—1 .762
14 .748 1718 .829 14 .728 .754 .806 14 .699 .730 .784
18 .786 .814 .860 18 159 .788 .837 13 .185—| .764 .816+
16 .822 .848 .889 16 .7964| .822 .8687 16 170 .798 8454
17 .857 .880 .916 17 .830 .854 894 17 .804 .830 .873
18 .890 .910 .941 18 .863 .8864+1 .920 11} .837 .861 .899
19 .922 .988 .962 19 L8954 .914 .943 19 .B69 .890 .928
20 .961 .963 .980 20 926 4| .941 .964 20 .899 .918 .946
2 911 .984 .993 20 .968 96641 .981 21 .928 .943 .966
22 L9954+ .998 1.000 22 .978 986—| .99 22 .9664| .966 .982
23 .996 998 | 1.000 23 979 .986 .994
24 .996 .998 | 1.000
a= 26 s = 27 a = 28
o .085—} .109 .162 -] .082 1064 .167 ] 079 .101 .162
1 .142 170 .229 1 187 .164 .222 1 .182 .159 .215—
2 .192 .223 .286 2 L1864 .216-+| .277 2 179 .208 .268
3 .239 272 .837 3 .281 .263 .326 ] .228 .254 .816
4 .284 .318 .386— 4 276~ .808 .873 4 2654} .298 .361
s .328 .368 .480 s .817 .351 .417 s .806 .339 .404
Iy .370 4054 .478 6 .868 .392 .4568 6 .346 .380 .445 —
7 .411 447 514 7 .897 482 .498 7 .886—| .419 484
» .461 .487 .564 ] .436 471 .637 s 422 4567 .621
L .491 .526 .592 L A76—-{ .509 .674 9 .469 494 .568
10 .629 .564 .628 10 .612 547 .610 10 .496 .530 .598
1 .667 .602 .864 n 549 .583 845+ n .582 6654 .627
12 .604 .638 .698 12 .686—| .618 .679 1”2 .567 .600 .660
13 .641 .673 .781 13 .620 .663 11 1 .601 .634 .692
14 .676 .708 .763 14 .655+| .687 .43 14 6354 .667 128
13 711 . 142 .94 15 .689 120 118 18 .869 .699 763
16 .746 174 .823 16 728 .762 .802 16 701 .181 .782
17 179 .806 .861 17 .756 .783 .831 17 .738 .762 .810
18 .812 .837 .878 1" .788 .814 .857 18 .165— .792 .837
19 .843 .866 .903 19 .819 .843 .883 19 .796 .821 .863
20 .874 .894 .927 20 .849 .87 907 20 .826 .B49 .888
21 .903 .921 .948 1] .879 .899 .930 21 866+ .876 911
22 .931 .946 .967 22 907 .924 .950 22 888 .902 .932
23 .957 .968 .983 23 .934 .948 .968 23 911 .927 962
24 .979 .986 .994 24 .958 .969 .983 24 .986 .950 .969
25 .996 .998 1.000 25 .980 .987 .994 25 .960 .970 .984
26 .996 .998 1.000 26 .981 .987 .995 —
27 .996 .998 1.000
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TABLE A-23 (Continved).

CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED)

’ *0% 3%, 2%, ’ 0% 95% 9%
"= 29 & = 30
0 076 .098 147 0 .074 09541 142
1 .128 .153 .208 1 124 . 149 .202
2 173 .202 .260 2 .168 19564 .252
3 .216 246 .307 3 .209 .239 .298
4 .257 .288 360 4 .249 .280 .340
[ .297 .329 .392 ] . 287 .319 .381
[ .385— .368 .432 [ 8256 .357 .420
7 872 .406 470 7 .361 .394 .457
[ .409 .443 507 s .397 .430 .493
L ] 4454 479 .642 9 . 432 465+ .527
10 .481 .514 MYk 10 .466 .499 .561
1} .5164| .549 .610 1 .500 .533 594
12 .550 ,588 .643 12 533 .566 .626
13 .583 .616 .674 13 .566 .598 .657
14 .616 .648 705 — 14 .599 .630 .687
18 .649 .680 734 15 | .630 .661 .716
|
16 .681 L7111 .763 16 | .662 ,692 .T44
17 712 .741 19 17 .692 721 172
18 .743 . .818 18 | .723 150 799
19 T4 .800 .843 19 752 .79 .824
20 .803 .828 .868 20 .782 .867 .849
21 .832 .855 -] .R892 n .810 .834 .873
22 .860 .881 .914 22 .338 .860 .896
23 .888 .906 .935 — 23 8654 .885+4] .917
24 914 .930 .954 24 .891 .909 .937
25 .938 .951 .970 23 917 .932 L9554+
26 .961 .971 985 — 26 .941 .953 972
27 .982 .988 995 — 27 .963 972 .985+4
28 926 .998 1.000 23 | .982 .988 .995 —
i i 29 | .996 .998 1.000

T-44




TABLES

AMCP 706-114

0.9

08

07

06

03

04

0.3

0.2

ol

TASLE A-24. CONFIDENCE BELTS FOR PROPORTIONS FOR n > 30
(CONFIDENCE COEFFICIENY .90)
For tables of confidence limits for n < 30, see Tables A-22 and A-23
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Reproduced. in part, by permission from Iniroduciion to Statistical Analysis (2d ed.) by W. J. Dizoa and F. J. Masswy, Jr., Copyright, 1967,
MecGraw-Hill Book Company, Ine.
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TABLE A-24 (Confinyed). CONFIDENCE BELTS FOR PROPORTIONS FOR n > 30
(CONFIDENCE COEFFICIENT .95)
For tables of confidence Jimits for »n < 30, see Tables A-22 and A-23
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TABLE A-25. SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT

Tone use of Table A-25 {or equivalent use of Tables A-27 and A-8) is based on the inverse-sine
transformation of the binomial to an approximately normal distribution.

Exact determination of required sample size could be made from tables of the binomial distribu-
tion, so far as the tables are available. (See Tables of the Cumulative Binomsial Probability Distribu-
tson, Staff, Computation Laboratory, Harvard University, Section IV of the “Introduction”
entitled “Applications”, Harvard University Press, 1955.)

The entries computed for the tables were roundea to three significant figures, and the rounding
was always upward. _

These tables also may be used to determine the sample size required for comparing two propor-
tions, as discussed in Chapter 8.

a=/05 1—§=.50

Larger Smaller Proportion
Propor- :
tion
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TABLE A-25 (Continved). SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT

a=.05 1—f=.80

Larger Smaller Proportion
Propor-
tion
001 | .002 | 005 | .0V 02 05 .10 20 30 40 45 .50
01 419 | 640 | 2280 1 — — — — - - — — —
.02 162 208 | 388 | 1130 | — — — = — — — —_
.05 53 61 82 125 281 | — — — —_ — — —
.10 24 26 32 40 61 212} — —_ —_ —_ — —_—
.20 11 12 13 15 19 35 98 | — — — — —
30 7 7 8 9 11 16 30 146 | — —_ — —_
40 & b 6 6 T 10 16 41 178 | — — —
45 4 5 5 5 6 8 12 27 821 767 | — —_
.50 4 4 4 5 b 7 10 19 47 194 | 782 | —
.55 4 4 4 4 5 6 8 15 30 87 196 | 782
.60 3 3 3 4 4 b 7 11 21 49 87 194
70 3 3 3 3 3 4 5 8 12 21 30 47
.80 2 2 2 2 3 3 4 b 8 11 15 19
.90 2 2 2 2 2 2 3 4 5 7 8 10
1.00 1 1 1 1 1 2 2 2 2 3 3 4
a=,05 1—8=.90
Larger Smaller Proportion
Propor-
tion .
001 | 002 | .005 | .01 02 .05 10 .20 .30 40 A4S 50
01 660 | 857 | 3040 | — —_ — — — —_ - — —
.02 2171 279} 520 | 1610 | — —_ —_ — - —_ — —_
05 70 81 110 168 376 | — —_ —_ — — —_ —
.10 32 35 42 54 82| 284 — —_ — — — —_
.20 15 15 18 20 26 47 131 | — — — — —
.30 9 10 11 12 14 21 40 | 196 | — — — —_
.40 T 7 (i 8 9 18 20 64| 239 | — — -—
45 6 6| 6 17 8 11 16 36¢{ 109 | 1030 | — —
.50 5 5 6 6 7 9 13 26 63 | 260 | 1060 | —
55 5 b b 5 6 8 10 20 41 116 ;| 262 | 1050
.60 4 4 4 5 5 1 9 16 28 65 116 | 260
70 3 3 4 4 4 5 6 10 16 28 41 63
.80 3 3 3 3 3 4 b 7 10 156 20 26
.90 2 2 2 2 3 3 4 5 6 9 10 13
1.00 2 2 2 2 2 2 2 3 3 4 4 b
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TABLE A-25 (Confinued). SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE 1S NOT IMPORTANT

a=05 1-—-8=.95

Larger Smaller Proportion
Propor-
tion
00t | 002 | .005 | .01 02 | .05 A0 | 20 | 30 | 40 | 45 | 50
o1 693 | 1060 | 3760 | — — — — — — — — —
02 268 | 345 | 6421|1870 [ — — — —_ — — — —
05 87| 100 136 | 207 | 466 | — — — — - - —
10 89 43 52 67| 101} 351 | — — — — — —
.20 18 19 22 25 32 68 162 — — — — —
.30 11 12 13 15 17 26 491 242 | — — — —
.40 8 8 9 10 12 16 25 67¢( 295; — — —
A5 7 1 8 9 10 13 19 46| 1351270 | — —
.50 6 6 1 1 8 11 16 32 771 321 ] 1300 ) —
55 6 6 6 1 1 9 13 24 50 | 143 | 324 | 1300
.60 6 b 5 6 6 8 11 19 35 81 ] 143 | 321
70 4 4 4 5 b 6 8 12 20 35 50 ™
.80 3 3 4 4 4 b 6 8 12 19 2 32
90 8 3 8 3 8 4. 4 6 8 11 13 16
1.00 2 2 2 2 2 2 3 3 4 5 5 6
a= 08 1-8=.99
Larger Smaller Proportion
Propor-
tion
001 | 002 | 005 | .01 02 | .05 J0 | .20 30 | 40 | .45 .50
.01 979 11600 [ 6320 | — | — — — — —_ — — -
02 878 | 487 | 908 | 2640 | — — — — — — — —_
.05 128 | 141 | 192 293 ( 658 | — — — - — — —
.10 66 60 73 94 | 142 | 496 | — — — - — —
.20 2b 27 30 35 45 81| 229 | — — — — —
30 16 17 18 20 24 37 70| 342 | — — — —
40 11 12 18 14 16 22 35 94| 417 — — —
A5 10 10 11 12 14 18 21 63| 190 | 1800 | — —
.50 9 9 9 10 12 15 22 451 109 | 453 |1830 | —
.55 8 8 8 9 10 13 18 34 711 202 | 458 | 1830
.60 7 T [ 8 9 11 16 26 49 | 114 | 202 | 453
70 b 6 6 6 7 8 11 17 28 49 71| 109
.80 4 b 5 5 5 6 8 12 17 26 M 45
.90 4 4 4 4 4 5 6 8 11 15 18 22
1.00 2 2 3 3 3 3 8 4 b 6 7 8
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TABLE A-26. SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT

The use of Table A-26 (or the equivalent use of Tables A-27 and A-9) is based on the inverse-sine
transformation of the binomial to an approximately normal distribution.

Exact determination of required sample size could be made from tables of the binomial distribu-
tion, so far as the tables are availahle. (See Tables of the Cumulative Binomial Distribution, Staff,
Computation Laboratory, Harvard University, Section IV of the “Introduction” entitled *‘Appli-
cations”’, Harvard University Press, 1955.)

The entries computed for the tables were rounded to three significant figures, and the rounding
was always upward.

These tables may also be used to determine the sample size required for comparing two propor-
tions, as discussed in Chapter 8.

a=.05 1-—8=.50

Larger Smaller Proportion
Propot-
tion
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TABLE A-26 (Continved). SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE 15 IMPORTANTY

a= 05, 1-—-8=.80

Larger Smaller Proportion

Propor-

tion

001 | .002 { .005 | .0V 02 .05 10 .20 .30 40 45 .50
01 330 | 504 | 1790 | — —_ — — — — — — =
.02 128 | 164 | 306 | 888 | — — -— — —_ — — —
05 42 48 65 99 | 222 | — — - — — — —
.10 19 21 25 32 48 167 — — — — — —
.20 9 9 11 12 15 28 M| — — — — —
.30 6 6 6 7 9 13 24 115 — — — —
.40 4 4 5 5 6 8 12 32 141 — — —
.45 4 4 4 4 5 6 10 21 64 604 | — —
.50 3 3 4 4 4 5 3 15 37 153 617 —
55 3 3 3 3 4 5 6 12 24 68 155 | 617
.60 3 3 3 3 3 4 5 9 17 39 68 153
.70 2 2 2 2 3 3 4 6 10 17 24 37
.80 2 2 2 2 2 2 3 4 6 9 12 15
.90 2 2 2 2 2 2 2 3 4 5 6 8
1.00 1 1 1 1 1 1 1 2 2 2 3 3
a=.05 1—8=.9

Larger Smaller Proportion

Propor-
tion

001 | ,002 | .005 | . 02 .05 1O .20 .30 .40 45 50

01 457 698 | 2480 - — - — — — — — —
.02 177 227 424 11230 | — — — — — — — —
.08 57 66 20 137 307 — — — — — — —_
.10 26 28 3 44 67 232 | — —_ — — — —_
.20 12 13 14 17 21 38 1077 — —_ — — —
.30 8 8 9 10 12 18 33 160 | — —_ — —
.40 6 6 6 7 3 11 17 44 195 | — — —
.45 5 5 5 6 7 9 13 30 89 837 | — —
.50 4 4 5 5 6 7 10 21 51 212 | 854 —
.55 4 4 4 4 5 6 9 16 33 95 | 214 | 854
.60 3 4 4 4 4 5 7 13 23 5831 95! 212
.70 3 3 3 3 3 4 5 8 13 23 33 51
80 | 2 2 2 3 3 3 4 6 8 13 16 21
.90 2 2 2 2 2 3 3 4 5 7 9 10

1.00 1 1 1 1 2 | 2 2 2 3 3 4 4

|
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TABLE A-26 (Continued). SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE iS IMPORTANT

a=.05 1—-388=.95

Larger Smaller Proportion

Propor-
tion

001 | .002 | 005 | .01 02 .05 .10 .20 .30 .40 .45 .50
01 577 | 882 | 3140 | — — — — —_— - - — -
.02 223 | 287 | 5351560 | — — — —_ — — — —
.05 73 83 113 | 173 388 | — — — —_ — — —
.10 33 |. 36 43 56 84| 2 —_ — — — — —
.20 15 16 18 21 27 48| 136 | — — — — —
.30 10 10 11 12 15 22 41| 202 | — — ~— —_
.40 7 7 8 8 10 18 21 56 | 246 | — - —
.45 6 6 7 7 8 11 16 37| 1121060 § — —
.50 5 5 6 6 7 9 13 27 64 ( 267 | 1080 [ —
.55 5 5] 5 6 6 8 11 20 4241 119 | 270 | 1080
.60 4 4 5 5 5 7 9 16 29 67 119 | 267
70 3 4 4 4 4 5 T 10 16 29 42 64
.80 3 3 3 3 3 4 5 7 10 16 20 27
.90 2 2 2 3 3 3 4 5 7 9 11 13
1.00 2 2 2 2 2 2 2 3 3 4 4 5
a= 05 1-—-8=.99
Larger . Smaller Proportion
Propor-

tion
001 002 | .005 01 02 05 10 .20 .30 40 45 .30

.01 841 | 1290 | 4570 | — — — — — — — - —
.02 825 | 418 | 779 | 2270 | —
.05 106 | 121 | 166 261 | 565 | —
10 47 52 68 81 122 | 426 | — — — — — —
.20 22 23 26 30 39 701 196 | — — - — —
.20 14 14 16 18 21 32 60| 293 | — — — —

.40 10 10 11 12 14 19 30 81| 38| — — —
45 8 9 9 10 12 16 24 54 | 163 | 1540 | — —
.50 7 8 8 9 10 13 19 39 94 | 389 | 15880 | —
55 7 7 7 8 9 11 15 29 61 1 174 | 393 | 1580
60 6 6 6 7 8 10 13 23 42 98| 174 | 389
.70 5 5 5 5 6 7 9 15 24 42 61 94
.80 4 4 4 4 5 6 7 10 15 23 29 39
90 3 3 3 3 4 4 5 7 9 13 15 19
1.00 2 2 2 2 2 3 3 4 5 6 6 7
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TABLE A-27. TABLE OF ARC SINE TRANSFORMATION FOR PROPORTIONS
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TABLE A-28. MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN
2 X 2 TABLES WITH EQUAL SAMPLES

Note that some entries in this table have been omitted in instances where they are easy to
supply. For example, see n, = ng = 80, 5% Level. There is an entry (16,29) followed by an
entry (23,36). The difference between the first numbers of these pairs is the same as the difference
between the second numbers of the pairs. Thus contrast pairs (17,30), (18,31), (19,32), etc., are
also significant contrasts, but have been omitted to save space.

In many cases this table can be used to give a good idea of the significance of an observed contrast
for values of n intermediate to those tabulated. For example, consider two samples of n = 320
items each:

Class I Class 11 Total
Sample A 92 228 320
Sample B 117 203 320

We find the entry (95,119) in the table for n = 300, hence (92,1186) is a significant contrast for

= 300. For n = 400, we find (100,126), hence (92,118) is a significant contrast for n = 400. We
conclude that the observed contrast (92,117) is approximately significant at the 5%, level.

If this method is not considered sufficient in a particular case, use the x* method described in
Chapter 8. The x* method is an approximation which gives ‘good results for cases not covered
by this table.

*TE55% Loveh, Ona-Sided (1 Py targer than Peky. | |GC55% Lovel, Oma-Sided i P lorger tham Pty
Sample Sample
Size Ay A, Size A, A,
A =np Ay =np
4 0,4
5 0,4 5 0,6
6 0,5 6 0,6
7 0,56 i,6 7 0,6
8 0,56 1,6 ' 8 0,6
9 0,5 1,6 9 0,6 1,8
10 0,5 1,7 2,8 10 0,7 1,8
11 0,6 1,7 2,8 n 0,7 1,8 2,9
12 0,6 1,7 2,8 3,9 12 0,7 1,8 2,10

Adapted with permission from Tobdles for Uss wilk Bimomial Som, D. Maialand, I.. Harrers, and M. Sateiiffe, Copy 1968,
Department of Maedicat Statistics, wh;wt Unlversity Caollege of Madicine. = eeht
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TABLE A-28 (Continued). MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN
2 X 2 TABLES WITH EQUAL SAMPLES

2.5% Level, One-Sided (ls P, larger than Pp?)

5% Level, Two-Sided (Is P, different from Ps?) || 1% Level, Two-Sided (Is P, different from Ps?)

0.5% Lavel, One-Sided (Is P, larger than Pg?)

Sample Sample
Size A, Ay Sixe Ay, Ay
8s™=Np BA=NB
13 0,5 1,7 2,8 3,9 13 0,7 1,9 2,10
14 0,b 1,7 2,8 3,10 14 6,7 1,9 2,10 3,11
15 0,6 1,7 2,9 3,10 15 0,7 1,9 2,10 3,11
4,11
16 0,5 1,7 2,9 3,10 16 0,7 1,9 2,10 3,12
4,11
17 0,6 1,7 2,9 3,10 17 0,7 1,9 2,11 3,12
4,11 5,12 4,13
18 0,6 1,7 2,9 3,10 18 0,7 1,9 2,11 3,12
4,11 5,12 4,13
19 0,5 1,7 2,9 3,10 19 0,7 1,9 2,11 3,12
4,11 5,12 4,13 5,14
20 0,5 1,7 2,9 3,10 20 0,7 1,9 2,11 3,12
4,11 5,13 6,14 4,13 5,15
30 0,6 1,8 2,9 3,11 30 0,8 1,10 2,12 3,13
4,12 5,13 6,15 7,16 4,15 9,20
8,17 9,18 10,19
40 0,6 1,8 2,9 3,11 40 . 1,10 2,12 3,14
4,12 5,14 6,15 7,16 4,15 5,17 8,20 9,22
8,18 9,19 10,20 15,25 13,26
50 0,6 1,8 2,10 3,11 50 0,8 1,10 2,12 3,14
4,13 5,14 6,15 7,17 4,15 5,17 6,18 7,20
8,18 9,19 10,20 11,22 922 10,24 18,32
19,80
60 0,6 1,8 2,10 3.11 60 0,8 1,10 2,12 3,14
4,13 5,14 6,16 7,17 4,16 5,17 6,19 8,21
8,18 9,20 10,21 11,22 9,23 11,25 12,27 19,34
12,23 13,24 14,26 24,36 20,36 22,38
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TABLE A-28 (Continued).

MINIMUM CONTRASTS REQUIRED FOR SIGRIFICANCE IN

2 X 2 TABLES WITH EQUAL SAMPLES

5% Level, Two-Sided (Is P, different from Pp?) | 1% Level, Two-Sided {Is P, different from P5?)
2.5% Level, One-Sided (Is P, larger than Px?) 0.5% Level, One-Sided (Is P, larger than Ps?)
Sample Sample
Sixze A], Ag Size A“ A’
RpA=Np Ap=Ng
70 0,6 1,8 2,10 3,11 70 0,8 1,10 2,12 3,14
4,13 5,14 6,16 7,17 4,16 5,17 6,19 7,20
8,18 9,20 10,21 11,22 8,22 10,24 11,26 14,29
12,23 13,25 18,30 19,32 15,31 21,37 22,39 26,43
20,33 28,41
80 0,6 1,8 2,10 3,11 80 0,8 1,10 2,12 3,14
4,13 5,14 6,16 7,17 4,16 5,18 6,19 7,21
8,19 9,20 10,21 11,22 9,23 10,25 12,27 13,29
12,24 13,25 14,26 16,27 16,32 17,34 24 .41 25,43
16,29 23,36 24,38 33,47 31,49
90 0,6 1,8 2,10 3,11 90 0,8 1,10 2,12 3,14
4,13 5,14 6,16 7,17 4,16 5,18 6,19 7,21
8,19 9,20 10,21 11,23 8,2 9,24 11,26 12,28
12,24 13,25 14,26 15,28 15,31 16,33 19,36 20,38
20,33 21,35 31,45 32,47 28,46 29,48 35,54
37,62
100 0,6 1,8 2,10 3,11 100 0,8 1,10 2,13 3,14
4,13 5,16 6,16 7,17 4,16 5,18 6,19 7,21
8,19 9,20 10,21 11,23 8,22 9,24 10,25 11,27
12,24 13,25 14,27 18,31 14,30 15,32 18,35 19,37
19,33 25,39 26,41 42,57 23,41 24,43 33,52 34,54
40,60
150 0,6 1,8 2,10 3,12 150 0,8 1,11 2,13 3,15
4,13 5,16 6,16 7,18 4,16 5,18 6,20 7,21
8,19 9,20 10,22 11,23 8,23 9,24 10,26 11,27
12,24 13,26 14,27 15,28 12,29 14,31 15,33 17,35
16,30 19,33 20,35 25,40 18,37 21,40 22,42 26,46
26,42 32,48 33,50 41,58 27,48 - 31,52 32,54 39,61
42,60 66,84 40,63 51,74 52,76 63,87
200 0,6 1,8 2,10 3,12 200 0,8 1,11 2,13 3,15
4,13 5,16 6,16 7,18 4,16 5,18 6,20 7.21
8,19 9,21 10,22 11,23 8,23 9,24 10,26 11,27
12,25 13,26 14,27 15,29 12,29 13,80 14,32 16,34
18,32 19,34 22,37 23,39 17,36 19,38 20,40 23,43
27,43 28 ,45 33,50 34,52 24,45 26,47 27,49 31,63
41,59 42,61 51,70 52,72 32,55 36,59 37,61 43,67
65,85 66,87 89,110 44 .69 51,76 52,78 63,89
64,91 86,113
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TABLE A-28 (Continved). MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN
2 X 2 TABLES WITH EQUAL SAMPLES

5% Level, Two-Sided (Is P, different from Pg?) | 1% Level, Two-Sided (Is P, different from Py?)
2.5% Level, One-Sided (Is P, larger than P5?) 0.5% Level, One-Sided (Is P, larger than Pg?)
Sample Sample
Sixe Ay, Ay Size AL A,
AAr=Ap Ny =Ap
300 0,6 1,8 2,10 3,12 300 0,8 1,11 2,13 3,15
4,13 5,156 6,16 7,18 4,17 5,18 6,20 7,22
8,19 9,21 10,22 11,24 8,23 9,25 10,26 11,28
12,25 13,26 14,28 15,29 12,29 13,31 15,33 16,35
16,30 17,31 18,33 19,34 17,36 18,38 20,40 21,42
20,35 21,37 24,40 25,42 23,44 2446 27,49 28,51
29,46 30,48 35,63 36,56 31,64 32,56 35,59 36,61
41,60 42,62 48,68 49,70 40,65 41,67 45,71 46,73
66,77 57,79 66,88 67,9 51,78 52,80 58,86 53,88
78,101 79,103 95,119 96,121 66,95 67,97 76,106 77,108
187,162 88,119 89,121 107,139 108,141
133,166
400 0,6 1,8 2,10 3,12 400 0,8 1,11 2,13 3,15
4,13 5,15 6,17 7,18 4,17 5,18 6,20 7,22
8,19 9,21 10,22 11,24 8,23 9,25 10,26 11,28
12,26 18,26 14,28 15,29 12,29 13,31 14,32 15,34
16,30 17,32 20,35 21,87 17,36 18,38 19,39 20,41
2440 2542 2845 29,47 22,43 23,46 26,48 27,50
33,61 84,68 38,67 39,69 29,62 30,64 33,57 34,59
4,64 45,66 61,72 52,74 37,62 38,64 41,67 42,69
58,80 59,82 67,90 68,92 46,73 47,75 52,80 53,82
76,100 77,102 87,112 88,114 67,86 58,88 64,94 65,96
100,126 101,128 117,144 118,146 71,102 172,104 179,111 80,113
141,169 142,171 185,214 88,121 89,123 98,132 99,134
111,146 112,148 127,163 128,165
162,189 153,191 181,219
500 0,6 1,8 2,10 3,12 300 0,8 1,11 2,18 3,16
4,13 5,16 6,17 7,18 4,17 5,18 6,20 7,22
8,19 9,21 10,22 11,24 8,24 9,25 10,27 11,28
12,26 18,26 14,28 15,29 12,30 14,32 153 16,35
16,30 17,82 18,33 19,34 17,37 19,89 20,41 22,43
20,86 28,39 24,41 27,44 23,45 2547 26,49 28,51
23,46 32,560 38,62 37,56 29,58 32,66 33,68 35,60
38,68 42,62 43,64 48,69 36,62 40,66 41,68 44,71
49,71 55,77 658,79 62,85 45,78 49,77 50,79 54,83
63,87 70,94 71,96 79,104 66,86 59,89 60,91 65,9
80,106 89,115 90,117 100,127 66,98 72,104 78,106 79,112
101,129 113,141 114,143 128,157 80,114 86,120 87,122 95,130
129,159 147,177 148,179 172,208 96,132 104,140 105,142 115,152
178,206 234,266 116,164 127,166 128,167 141,180
142,182 169,199 160,201 184,225
185,227 229,271
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TABLE A-29. TABLES fOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH UNEQUAL SAMPLES

Table A-29 shows (1) in bold type for given a,, n,, and n,, the value of a, which is just significant
at the probability level quoted in parentheses for a two-sided test and without parentheses for a
one-sided test, (2) in small type, for given n,, #, and &, + a,, the exact probability (if there is
independence) that a, is equal to or less than the integer shown in bold type.

Signi@cunce Lovel Significance Level
0.05 0.025 2.01 0.003 0.05 0.025 0.01 0.005
a | (0.10) | (0.08) | (0.02) | (0.01) a; | (0.10) { {0.05) | {(0.02) | {0.01)
m=3 n,=3| 3| 0.080 — — — m=8 ny=mB8 | 8| 4088 | 3.013 | 2.003 | 2.003
T | 2.0%0 2 .030 1.005 +| 0 .001
nymd mymd 4} 0.01¢ | O.01¢ - — 6| 1.020 | 1.030 | 0.003 | ©.003
5|l o0.013 | 0.013 — _
3| 4| 0.029 - - - 4} 0.038 — — —
nys=b we=b| 5| 1.02¢ 1.034 | 0.004 | O.004 T| 8| 3.028 | 2.007 | 2.007 ¥ .001L
4{0.034 | 0.0%¢ — — T 2.0 1.0m 1.009 | O.001
G| 1.033 |0.006 | 0.008 -
4 bji1.048 | 0.008 | O.008 - 65| 0.019 | O.019 — —
4| 0.040 — — -
61 8| 2.013-| 2.015—{ 1.003 1.003
3 6] 0.0t | 0.018 — — T1 v.018 | 1016 { Q.002 { O.002
6| 0008 |(0.000 | O.008 —
2 5| 0.048 - - — 5| 0.028 — — —
nm=G m=6| 6| 2.030 1.006 | 1.008 | O.001 5] 8| 2.0 1.007 1.007 [ ©0.001
5| 1.010 | O.008 | 0.008 — T v.03s | 0.005-| 0.005 - O.005—
4] 0.020 — - — 6| 0.018 | O.018 — -
6] 0.04¢ — — —
5] 6| 1.0184| 1.016+| O.002 | O.002
5| 0.013 0 013 - - 4| 8| 1.012 1.018 | 0.002 | O.003
4| 00484 — - -— 7| 0010+ 00104+ — -
6| 0.030 —_ — -
4 6| 1.083 | 0.008 - O.008-| O.008 -
65| 0.0%¢ | O0.03¢ — — 3| 8| 0.008 | 0.008 § O.008 —
7| 0.02¢ | 0.02¢ — —
3| 6} 0.013 | 0.013 -
5] 0.0o4s — — — 2| 8] 0.032 | 0.022 — —
2] 6] 0.0 - —_— - m=9 =9 9] S.041 | 4.018-] 3.008-| 3 005
81 3.005-| 3.025 - 2.008 1 001
Ay=T maemT | T| 3038~ 2.0004] %003 | 1.002 T 201 | 1.008 | 1.008 | O.001
61 1.016~] Y.018~ 0.003 | O .002 6] 1.026—| 1.026 -] O.005 —| O.008 —
510010+ O.104) — — 5] 0.018-| 0.016- — —
4| 0.0~ — - - 4| 0.001 — — —
6| 7| 2.00 | 2.0 v.008 ~| ¥.005 — 8] Y] 40 | 3000 | 3.008 | 2.002
6| v.os+| O.004 | O.00¢ | O.004 83,045 | 20003 | 1.003 | 1.008
5] 0.018 | 0.015 — — T]2.044 | 1013 | 0.002 | O.002
4| 0.048 —_ - - 6| 1.056 | 0.007 | 0.007 —
5]10.020 { 0.0 — -—
5| 7|20+ 1.0104) 0.001 | O.001
6] 1.0456+| O.008 | 0.008 - 71 9| 3.019 | 3.019 | 2.008—| 2.005 -
51 0.097 —_ - —_ 8| 2024 1 2.02¢ ! 1.006 | O.001
T11.08 | 1.0%0 | 0.003 | 0.002
41 T1 1.02¢ 1.004 | 0O.003 | O.003 6|0.0104 0010+ — _
6]0.0i64 OO+ — —-— 5] 0.0 - —_ —
51004 — - -
6| 9| 2.04 2.011 1.002 1 .002
3| 710008 | 0.008 | 0.008 - 81 2.0e7 1.011 0.001 | 0.001
6} 0.033 - - — 71 1.088-] 0.008 | O.000 —
6f{0.017 | 0.017 — —_
2] 7] 0.028 — - — 51 0.042 - - —

Adapted from s table of the same form with

Standards, by Anna M. Glinaki and John Van
Owen, Techuioal Report N

bilities to 4 decimala prepared in the Statistical En
ke [rom Tdbdies of ihe Hypergeometric
0. 60 (Contract Noar-225(63) (NRB

002)), A
tanford, C

T.59

ginearing Laborstory, National Bursau of
duivom by Gerald J. Lisherman and Donaid B.

Probability Distri
M-t.b-nnL and Statistics Laboratories, Stanford Univeesity.
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TABLES

TABLE A-29 (Continued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Sigalficonce Lavel Significance Level
0.08 0.023 0.01 0.003 0.03 0.023 0.01 0.008
a: | (0.10) | (0.08) | (0.02) (0.01) e | (0.70) {0.03) (0.02) | (0.01)
Mw=9 ny=b| 9| 2017 | toos-| Y.008—| T006-f] m=10 mymd [ 10| 1 .01 J.0it | 0.001 | O.001
8] 1011 | 1013 {0008 | O.003 9] 1.0 | 0.008 -} O.008~| ©.008 -~
7]0.0104{ 00104 — — 8l0.015- 0.018-] — —
6| 0.0a8 — _ — Tioom-| — — —

4] 9 v.01¢ | t.014 | 0.001 | O.00r 311071 1.023 ! 0.003 | 0O.003 | ©.003
819,007 | 0.007 | O.007 — 910014 | 0.014 — —_
7|01 |0.0n - —_ 8|loom-| — - —_

6] 0.0¢0 — —_ —
2110 )| o.0i8+| 0018 4| — -

31 9] v.045+4] 0.006-| O.005—| 0.005 — 9| 006+ — — -
8| o0.018 | O.018 — -
7100464+ — —_ —

=11 n,ewll |11 | 7 0¢84} 6.0183 | 5.008 | 4.002
2] 9190.08 | 0.0i8 — — 10 | 3082 | 4.013 | 3.00¢4 | 3.004
9| 4000 | 3.015] 2.00¢ | 2.00¢
=10 ny=10 ] 10 } & .043 5.018 | 4.008+| 3.002 8| 3.0¢3 [ 2,018~ 1. 004 1.00¢
(4029 | 3010~ 3.0:0— 2.003 71200 | 1.002 | 0,002 | O.00%
8| 8.036-| 2.012 1.003 | 1.003 6| 1.032 | 0.008 | O.006 —_
Ti 2.0~} 1.010- 1.010-| 0.002 5| o0.018 [ 0.018 — —
(1020 {0008+ 0.006+ — 4100454 — - —
6] o018 | 0.018 _
4| 0.043 — — — 10 { 11 | 6 0386 +] 5.013 | 4 .00¢ | 4.00¢
10 | 401 | 4 021 3.007 | 2.002

9110 3033 | 4011 | 3.003 | 3.003 9 3.02¢ | 2.02¢ | 2.007 1 .002
91 4080 3.017 | 2.008 -] 2.008 — 81200 [ 2023 | 1.008 | 0.001
8| 2.019 | 2.019 1.004 1 .004 T711.017 1.017 | 0.003 | 0.003
Tl v018-] 1.016-| 0.002 | 0.002 6| 1.043 {0.000 { 0.000 —
611040 | 0.008 | O.008 — 5| 0.013 | 0.023 — —
5| 0.032 | 0.0 —_ —

9|11 | S.038 [ 4.008 | 4 008 | 3.002

8110 ) 4023 | 4023 | 3.007 | 2.002 10] 403 | 3.013 | 2.003 | 2.003
98 3.032 | 2.000 | 2.000 1.002 9] 3000 | 2.012 1.003 1.003
8| 2.0m 1.008 1.006 | O0.001 8| 2.038— 1 .008 1.608 | ©0.001
T1 .0 1.013 | 0.00¢4 | 0.00¢ T11.028~| 1.028~| 0.00¢4 | O.00¢
8] 6.on1 0.011 -~ — 6)o0.012 | 0.012 —_ —
6| 0.020 —_ - — 51 0.0%0 — —_ —

T110 )] 3.016-| 3.0186-) 2.003 | 2.002 8|13 | 4018 | 4,016 { 9.006 - 3.008—
9208 | 2.018 1.004 1 .00¢ 101 3.03¢ { 2.024 2 008 1.001
8| v.013 1012 | 0,002 | 0.003 912011 | 2.0102 1.005 —| 1.008 -
T] 1.0 | 0.008 | O.008 — 8| v.0186~| 1.018-} 0.002 | O.002
6} 0.017 | 0.017 — — 7{1.0a7 | 0.007 | O.007 —

51 0.001 - -— — 6| o0o.m7 | 0.017 —_ -
5] 0.000 —_ — —_

6110 3.02¢ [2.008 | 2.008 | .00
9| 2.02¢ | 1,008 | V.008 | 0.001 Tl11] 4003 | 3011 | 2.009 | 2.002
8| 1.09¢ | 1.0084 | 0.002 | 0.002 10 | 3047 | 2,008 | Y.002 [ 1.002
7/0.0104 0010+ — — 9! 2.0 1.009 1.000 | O.001
8] o.01 - —_ — 8| v.025—| 1.005-] 0.00¢ | 0.00¢

T7|0.004f 0.0104] — —

6110{ 2.0 {2,032 | Y.00¢ | ?.00¢ 6|00~ 001~ — —
9] 1.017 1.017 | 0.001 | 0.00%

8 1.047 | D007 | ©.007 - 6111|3020 [ 2.008 | 2.008 | 1 .00
71 0.0ts | 0.010 —_ —_ 10 ] 2,028 | 1 .008 4 1.005+ ©.00
8| 0.012 - —_ — 91 1.018 1.01¢ | 0,002 | O.003

T-60
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TABLES

TABLE A-29 (Continued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Significance Lavel Significance Lovel
0.03 0.023 0.01 0.003 0.03 0.023 0.01 0.008
a | (0.10) | (0.03) | (©.O02) | (0.01) a, | {(0.10) { (0.03) (0.02) | (0.01)
=9 ny=5| 9| 2.037 1.008~| 1.008—| 1008 #=10 me=4 | 10 | 2 .01t 1.011 0.001 | 0.00
8| Yoz [ V.03 | O.008 [ O.0038 9/ 1.002 | 0.005-~] 0.005-| 0.005 —
T(0.010+ 0.010 4| — - 8t 0.015-| 0.018-f — —
61 0.028 - — -— T{0.088- — — -
41 91 1.01¢ | V.04 {0O.001 | O.001 3|10 v.033 | 0.003 | 0.003 | 0.008
81 0.007 | 0.007 | O.007 - 91 0.014 | 0.014 - -
71 0.0 0.03] — -—_ 8|lo0.035-) — — —
6| 0.040 —_ — —_
2|10 o018+ 00154+ — -
31 9%t V.0t6+| 0.005-( 0.005~- 0,005~ 900084+ — —_ -
8| 0.013 | 0.018 — —
Tl 00454 — - ~
=11 myw=11 |11 ] 7 045+ 6.018 | 5.006 | 4 .002
21 90,018 | 0.018 — — 10| 35.032 | 4.012 | 3.00¢ | 3.004
9 4.000 | 3.005-] 2.004 | 2.004
Mm=10 7n,=10| 10 | & .043 5 .0t6 | 4.008+| 3. 002 B| 3.048 | 2.015-( 1.004 1.004
9| 4.039 | 3.010—} 3.010~{ 2.003 T{2.000 | V.012 [ 0.002 | 0.002
81| 3.035-| 2.013 1.003 1.003 6] 1.032 | 0.006 | 0.008 —
T12.038-| 1.010~| ¥.010-| © 002 5| 0.0t | 0.018 — -
6)1.020 | 0.0084 O.0064 — 4] 0.0654 — — —
6| 0.006 | 0.016 —
41| 0.043 — — — 10 | 11 | 6.035 4| 5.013 | 4 .00¢ | 4 .00¢
10 | 4021 | 4.0 | 3.007 | 2.002
910 5.023 | 4.012 3.002 | 3.002 9| 3.03¢ | 3.024 2 .007 1.002
9| 4.050-] 3$.017 | 2.006—| 2.005 — 8) 2038 | 2.022 | 1.008 | 0.001
8| 2.018 | 2.018 1.004 1 .004 71 1.017 v.017 | 0.003 | 0.003
Tir.018-{ 1.016- 0.002 | ©.002 6] 1.043 [ 0.009 | O.000 —
611060 | 0.008 | 0.008 — 5| 0.023 | 0.033 — —
51{0.022 0 .033 — —
9|11 | 5.02¢a | 4.008 | 4.008 | 3.002
8|10 4.023 | 4.033 | $.007 | 2.002 10 ) 4038 | 3.012 | 2.003 | 2.003
91 3.092 2 008 2 .009 1,003 91 3.040 2.013 1.003 1.003
81 2.0 1.008 1.008 | 0.001 8| 2.035—| 1.000 1.00¢ | 0.001
T4 1.033 1.033 | 0.00¢ | 0.004 T 1.035~| 1.036~| 0.006 | O.00¢
6| .01 | 0.011 — — 6| 0.012 | 0.012 — -
6 0.030 — - —_ 6| 0.020 — — —
7110 2.015-) 3.015-| 2.002 | 2.003 8|11 4.018 ] 4.018 | 3.006-] 3.006—
9] 2.018 | 2,019 1.00¢ 1.004 10| 3.03¢ | 3.03¢ { 2.008 1.001
81 1.012 v.o18 | 8.002 | 8.002 9! 2.022 | 2.033 Y.008 ~| 1 .008—
Tl 1.03s | 0.008 | 0.000 — 8| 1.015~| 1.015-1 0.003 | 0.003
6| 0.017 | 0.017 - — 71 v.087 | 0.007 | 0.007 —
5| 0.0 — - — 6| 0.017 | 0.017 — —
5] 0.040 — - —
6|10 3033 | 2.008 | 2.008 | 1.0m
90 2.0 |1.008 | 1.008 | 0.001 Ti11 ] 4043 | 3015 | 2.009 | 2.002
Binv.os | 1.03¢ [ 0.003 | 0.003 10 | s.007 | 2.018 1.003 | 1.003
Tlo0.0t04 0010+ — -—_ 9| 2.0 | 1.008 | V.00 | 0.001
8] 0.03¢ — - — 8| 1.038-| 1.035-] 0.004 | O.00¢
T|0.0004] 00004+ — -
51101 2.033 | 2.033 1.004 1.004 86| 0033~ 0.038-] — —
9| 1.017 1.017 | 0.008 | ©.00%
811047 | 0.007 | 0.007 — 611 3.03¢ | 2.008 | 2.008 1,001
710.009 | 0.019 — — 10| 2.038 | 1.008+] 1.005+ 0.0m
8| 0.0e3 —_ — — 9/ 1.08 | 1.018 | 0.003 | 0.002
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TABLE A-29 (Confinued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Signlficance Lavel Significance Level
0.03 0.023 0.0} 0.005 0.03 0.023 0.01 0.005
a; | {0.10) {0.03) (0.02) {0.01) a; | (0.10) {0.03) (0.02) {0.01)
n=11 n,=6| 8| V.043 | 0.007 | 0.007 — n=12 n,m9 | 7| 1.087 | 0.007 | 0.007 —
T7(0.017 | 0.017 —_ — 6| 0.017 | 0.017 —_ —
6| 0.037 - —_ —_ b | 0.0 — — —
6111 | 2.018 | 2.018 1.003 1.008 8|12 5.009 | 4.014 3.004 | 3.004
10 | 1.012 1.013 | 0.001 0 .001 11| 3018 | 3.018 | 2.00¢ | 2.004
91 1.036 | 0.005~( 0.008—| O.005 —~ 10 | 2.0184 2 .018+ 1.003 1.003
8] 0.013 | 0.013 —_ — 91 2.010 1.010-| 1.010~| 0.001
7] 0.029 - —_ — 8| 1.025~| V.025—-| 0.00¢ | O.00¢
7] 00104+ 0.0104+ — —
4 )11 | 1000 | 1009 | 1.008 | 0.001 6] 0.02¢ | 0.024 — —
10 | 1.033 | ©0.004 0.004 | 0.004
90011 0.011 - - T112 | 4.038 3 .000 3 .008 2 .002
8| 0.028 — - — 11 | 3.058 | 2.000-{ 2.010—] 1.002
10 | 2.029 1.006 1 .008 0 .001
8111 | 1.033 [ 0.003 | 0.003 | 0.003 9| 1.017 1.017 0.002 | ©.002
10 | 0011 0.011 — — 8| 1.040 | 0.007 | 0.007 —
9| 0.027 — - - 7] 0.016 | 0.018 —_ —
6! 0.034 — — —
2111 (0.013 | 0.013 — —
10 | 0 .03 - —_— —_ 6|12 3.025 -} 3.025 | 2.006 -] 2 008 -
11| 2.03:: 2.022 1.004 1.004
n=12 ny=12 (12 ] 8.047 | 7.010 | &.007 | 5 .002 10} 1.013 1.013 | 0.002 | ©.003
11 | 6 .034 5 .014 4 .008 —| 4.005 - 94§ 1.032 | 0.008—] 0.005—| O .005—
10 | 3.045-) 4.018 | 3.006 | 2.002 8} 0.1 0 .011 - -
9| 4050~ $.030 | 2.0086 | 1.001 7]|0.028-} 0.028 -] — —
8| 3.050-| 2.018 1.008 —| 1.008 — 6)0.080-| — — —
T)2.045-f 1.014 | 0.002 | 0.002
6] 1.034 [ 0.007 | 0.007 - 5| 121 2.015~) 2.018 —| 1.002 1.002
5| 0.019 | 0.019 — — 11| v.010-} 1.010-} 1.010~]| 0.001
4 ) 0.047 —_ - - 10 ] v.028 [ 0.008 | 0.003 | 0.003
9] 0.000 | 0.000 | O.008 -—
11 | 12 | 7 .037 | 6.014 | 5.008 ~| 5 .005 - 81 0.020 | 0.020 — _
11 | 5.024 5 .024 4,006 3 .002 7] 0.0a — — —
10 | 4.029 | 3.010+| 2 .003 2.003
913080 {2.000 | 2.000 | ?.002 4112{ 2.080 | 1.007 | 1.007 | 0.001
81 2.028 1.007 1.007 | 0.001 11| 1.027 | 0.003 | 0.003 | 0.003
71 t.o19 1.01¢ { 0.003 | 0.003 10 | 0008 ) 0.008 | 0.008 —
6| v.048—] 0.008 { 0.000 — 9| 0018 | 0.019 — —
5| 0.02¢4 | 0.024 —_ — 8! 0.0s8 - — —
10 | 22 | & .020 5 .010 -} 5.010 -} 4,003 $11¢ | v.039 [0.002 | 0.002 | O.002
11| 5,043 | 4.016+} 3.008—[ 3.005 — 11 | 0o.008 | ©0.000 | O.000 -
10} 4.048 | 3.017 | 2.008 | 2.008 — 10| 0.0:2 [ 0.032 - -
9 3.048 | 2.015—| 1.004 1.004 9| 0.044 — — -—
81 2.038 1.010+4} 0.002 | 0.002
T11.026 | 0.008~{ 0.005-] 0.005 — 2112 0.011 | 0.011 — —
6| 0.012 | 0.012 - - 11 | 0.033 - —_ -
61 0.030 —_ - —
Mm=13 %,=13 |13 | 9.048 | 8.020 | ¥.007 | 6.003
9112 | 5.0m 5.021 | 4.006 | 3.002 12 | 7 .037 | 6.018+| 5.008 | 4.002
11 | 4 020 3 .009 3 .008 2 .002 11 | & .046 5.021 4 .008 3 .002
10 | 3029 | 2.008 | 2.006 | 1.003 10 | 4024 | 4.024 | 3.008 | 2.002
91 2.0 | 2.094 1.006 | 0.001 9| 3.02¢ | 3.02¢4 | 2.008 v.002
81 1.016 [ 1.016 | 0.002 | O.000 8201 [ 2.0 1.006 | 0.001

T-61
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TABLES

AMCP 706-114

TABLE A-29 {(Continuved).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Significonce Lavel

Significance Leve!

0.03 0.025 0.01 0.005 0.08 0.02% 0.0} 0.008
a | (0.10) | {0.08) | (0.01) | (0.0V) a | (0.10) | (0.08) | {0.02) | (0.01)
me=14 ne=18| 7| v.021 | 1.021 | 0.004 | 0.004 =14 ny=T7 ] 14 | 4026 | 3.006 | 3.008 | 2.001
6| V.08 (00004 — — 13 | 3025 | 2.006 | 2.008 1.001
5| 0.035-{ 0.028 -] — - 12 | 2 .017 2 017 1.003 1.003
11| 2 oa1 1 .000 1 .009 0 .001
12 1 14 | 8033 | 7.012 6 .004 & .004 10 | 1.0n1 1.021 0 .003 | 0.003
18 | 6.021 6 .0n 3 007 4 002 91 1.043 0 .007 0.007
12 | 5.035 +| 4 .009 | 4.000 3 .003 810.016-} 0.006 -] — —
11 { 4026 | 3.009 | 3.000 | 2.002 71| 0.03 — — —
10 ] 3024 | 3 .024 2 .007 1.002
9 2.0 | 2.010 1.005 —| 1.008 — 6|14} 3.018 | 3.008 | 2.003 2 .003
8| 2.0a2 1.012 | 0.002 0 .002 13 | 2.014 2.014 1.002 1.002
7} v.026 | 0.005 +| 0.008 4| — 12 | 2 .037 1 .007 1 .007 | 0.001
6| 0.013 | 0.013 - — 11| 1.018 1.018 | 0.002 | 0.003
51 0.030 — — — 10 | v.038 { 0.005+ 0.008 4+ —
910012 | 0.012 — —
11| 24| 7038 | 6.000 | 6.000 5 003 8| 0.024 | 0.0u — —
13 [ 6.030 | 5.014 4 .004 4 .004 71| 0.044 — —_
12 | 5.043 4018 | 3.005-] 3.005 -
11 | 4 .042 3.015 | 2.004 2 004 5114 | 2.000+| 2.0104| 1.001 1.001
10 3.03¢6 2 .011 1.003 1.003 13 2 .037 1.0086 1.008 0 001
91 2.0%7 1 .007 1.007 0 .001 12 | 1.017 1.017 | 0.002 | O.002
8| 1017 1.017 | 0.003 0 .003 11 [ v.038 | 0.005 —| 0.005 -} O.008 —
7| v.oss | 0.007 | 0.007 — 10| 0.011 | 0.011 —_
6| 0.007 | 0.017 — — 9| 0.032 | 0.022 — —
5] 0.036 - — — 8 0.040 — — —
10 {14 | ¢ 030 | 6.020 | 5.006 | 4 .002 4) 14 | 2.030 1.005 | 1.005 —| 1.008 —
131 5.028 | 4.000 | 4.000 3 .002 13 | 1 019 1.019 | 0.002 | 0.002
12 | 4028 | 3.000 | 3.000 2 .002 12 | 1 .044 0.008 —| 0.005 -| 0.005 —
11 | 3 .02¢ 3,024 2 .007 1 .001 11 | 0.011 0.011 — —
10 | 2.018 | 2.016 1.004 1.004 10 | 0.023 | 0.023 — —
9| 2.040 1.011 0.002 | 0.002 9! 0.041 — — —
81 1.0u 1.024 | 0.004 | 0.004
71 0.010-| 0.010 - 0.010 31141} 1.022 V.022 | ©.001 0 .00}
6| o0.022 | 0.022 — — 13 | 0.006 | 0 .006 | O .00s —
5| 0.047 — — —_ 12 | 0.016-| 0.015 -} — -
11 { 0.029 —_ —_ —
9114 | 6.047 | 5.01¢ | 4.004 4 004
13| 4.018 | 4. 018 | 3 .008 - 3.008— 2|14 {0.008 | 0.008 | O.008 —
12 | $.017 { 3.017 | 2.004 2 .004 183 1 0.035 | 0.025 — —
11| 3.042 | 2.012 1.002 1.002 12 | 0.0s0 — — —
10} 2 .02 1.007 1.067 | 0.001
911 .017 1.017 | 0.002 | ©.002 m=15 ng=15 | 15 |11 .080 {10 .021 9 .008 ¢ .003
8] 1.03 | 0.008 | 0.006 — 14 | ® 040 | 8.018 | 7 .007 | 6.003
7] 0.014 | 0.014 —_ — 13 | 7 026 +| 6 010+ 5 .004 5 .004
6] 0.0% — — — 12 | 6.030 | S.013 | 4 .005—| 4 .008 -
11| 5.032 | 4.013 | 3.005~| 3.008 -
8| 14| 5.038 | 4.010-| #.010-{ 3.002 10 | 4,033 | 3.013 | 2.00¢ | 2.004
18 | 4030 | 3.011 2 .002 2 .002 913.0% | 2.010+1.003 1.003
12 3033 | 2.006 | 2.006 | 1.001 8] 20254 1.007 | 1.007 | 0.001
111 2.022 | 2.022 | 1.008~| 1.005 - Tl vo1s | 1.018 | 0.003 | 0.008
10| 2.046 | Y.012 | 0.002 | 0.002 6] 1.090 | 0O.008 | 0.008 —
9] 1.036 | 0.006 | 0.004 | O.004 5]o0.0n |o0.021 — —
8| 0008 | ©.000 | 0.000 — 40080~ — —_ —
71 0.020 0 .020 — -
6| 0.040 - —_ —
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Significance Lavel Sigaificance Lavel
0.03 0.023 0.01 0.003 0.03 0.025 0.01 0.008
a { (0.10) | {(0.0%) | {0.02) | {0.01) a; | (0.10) | {0.05) | (0.02) | (0.01)
=15 ny=14 | 15 [10.043 | 9.017 g8.006 | 7.002 n =156 ny,=9 | 13 ] 4,043 | 3.013 | 2.003 | 2.002
14  s.031 | 7.013 | 6,006 —| 6.005 — 12| 3033 | 2.009 | 2.000 1.003
13| r.041 | 6.017 | 5,007 | 4.002 11| 2.0n 2 .021 1.005 —| 1 .005 —
12({6.046 | S.020 | 4.007 | 3.002 10} 2.045 -] 1.011 0.002 | O .002
11! 8,048 | 4030 | 3.007 | 2.002 9| t.oz¢ j1.03¢ [ 0O.004 | 0.00¢
10 ( 4046 | 2.018 | 2.005 | 1.001 81 1.048 | 0.000 | O.000 —
9{3.0a | 2014 1.004 | 1.004 7] 0.0190 | 0.018 _ —_
8)2.033 | 1.000 | Y.000 | O 001 6| 0.087 —_ - —
T1 1.033 1.032 | 0.004 | 0.004
6f 1.049 | O.011 _ —_ 8)15) 5.033 | 4.008 | 4.008 | 3.003
§{0.035+4+ — —_— —_— 14 | 4 .033 3 009 3 .009 2 .002
18 | 3.025 | 2.008 | 2.008 1 .001
13|16} 9.035-| 8,013 | 7 .008 —| 7 .005 ~ 12| 2.017 | 2.017 1 .003 1.003
14 | 7 .033 7 03 6 .009 5 .003 11 ] 2 .037 1 .008 1.008 0 .001
13 | 6.038 | 5.011 4.004 | 4.004 10 | 1.010 1.019 | 0,003 | 0.003
12 | 5031 { 4.013 | 3.004 | 3.004 9{ 1.0 J0.008 | 0.005 -
11| 4030 | 3011 | 2.003 | 2.003 810.013 | 0.013 —_— —
101 3038 | 2.008 | 2.008 1.002 71 0.035 —_— - —
9} 2.03 | 2,030 | 1.00s+ O.001 6| 0.050 - — - —
8] 2.043 1.013 | 0.003 | O.002
T1]1.030 | 0.005+ 0.0054+ — T|115] 4.033 | 4 033 3.008 —| 3.008 —
6| 0.013 | 0.013 — — 14 1 3.02: 3.0 2.004 | 2.004
5| 0.031 —_ — — 13 | 2 .014 2.014 1 .002 1 .003
12| 2.033 1 .007 1.007 | ©0.001
121165 8.038 | 7.010~| 7.010—] 6.002 11 | 10164} 1.016+| 0.002 | 0.002
14 | 7043 | 6.016 | S.008 | 4.003 10 | v.033 | 0.005 —| O .005—| ©.005 -
13 6.0¢9 | S.019 | 4.007 | 3.003 910010+ 00104 — _—
12 | S.049 { 4019 | 3.008 | 2.002 8(0.020 | 6.020 — —
11| 4 .048 4 3 .017 2 .005 —| 2 .005 — 71 0.03s — — —
10 | 3038 | 2.013 1.003 1 .003
9| 2.038 1.007 1.007 | 0.001 6] 16| s.015+} 3.0156+ 2.003 | 2.003
8] 1.018 | 1.018 [ 0.003 | O.003 141 2.011 | 2.011 1 .002 1.003
71 1.032 | 0.007 | 0.007 — 13 | 2.001 1.006 | 1.008 | O.001
6|l0.017 | 0.017 — —_ 12 1.01¢ | 1.014 [ O.003 | O.003
5| 0.037 —_ — — 11 ] 1.039 | 0.004 0.004 | O0.004
10| 0.009 | 0.009 0 .000 —_
11| 15 | 7 .022 7 .033 & .007 S .002 91 0.017 0.017 - —
14 | 6.032 | S.011 | 4.003 | 4.003 8| 0.032 — — —
13 { 5.02¢4 (4.012 [ 2.003 | 3.000
12 | 4022 | 3.0104| 2.003 | 2 .003 6|15} 2.008 | 2.000 2.009 1.001
11 | 3 .028 2 .008 2 .008 1.003 14 | 2.023 1.005—| 1.008 ] 1.005 —
10 { 2.019 | 2019 1 .004 1.004 18| 1.014 1.014 | 0.001 | ©.o001
9| 2.040 tT.011 | 0.002 | 0.003 12 ] 1.0m1 0.004 | 0.004 | O.004
81 1.014 1.02¢4 | 0.00¢4 | 0.004 11 1 0.008 | 0.008 | 0. 008 —
T({1.009 [O010~] G050~ — 10 f 0.018 | 0.018 — —
6| 0.033 | 0.013 — —_ 9| 0.030 —_ - —
5| 0.048 — — —
4[15] 2.035+ 1.004 1.004 1.004
1016 ) 6.017 | 6.017 | $.005-| 5 .005 - 14 { 1.018 1.016 | O 001 0 .001
14 1 3023 | 3.033 | 4.007 | 3.002 13| 1.037 | O .004 0.004 | O.004
13 | 4023 | 4.023 | 3.007 | 2.001 12/ 0.000 | 0.009 | O.008 —
12 | 3018 | 3.018 | 2.008 | 2.005 - 11} 0.013 { 0.0:8 — -
11| 3.043 | 2.013 1.003 1.003 10 | 0.033 — — —
10 | 2.039 1 .007 1.007 | 0.001
9| 1.018 1.016 | 0.0c03 j O.002 31151 1.020 1.030 | 0 .001 0 .001
8) 1.034 | 0.008 | O.008 _ 14 | ©0.006 -} 0.005 —| O .005 —| O.005 -
710.012 | 0.013 - — 13 { 0.012 | 0.012 — —
6! 0.028 —_ — —_ 12| 0o.038-{ 0.026 - — —
11 | 0.043 —_ —_ —_
9115 6.043 5 012 4.003 | 4 .003 .
14 | 5047 | 4.016-) 3.004 | 3.004 21150007 | 0.007 | ©.007 —
14 | 0.032 | 0.022 - —_
18 { 0.044 —_— —_ —_
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Significance Lovel

Significance Level

0.08 0.023% 0.01 0.003 0.05 0.023 0.01 0.005
a; | (0.10) | (0.08) | (0.02) | (0.01) a, | (0.10} | (0.05) | (0.02) | (0.01)
n =16 n,=16 | 16 [11.022 |11 .022 [10.009 | 9 .003 m=16 ny=12 | 16| 8 .024 | 8.02¢ | 7 .008 | 6.002
16 {10 041 | 9 019 | 8 .008 | 7 .008 15| 7.036 | 6 .013 | 5.004 | 5.004
14 | 8.027 | 7.012 | 6 008 | 6.008 - 14 | 6.040 | 5.016—| 4.005-| 4 005 -
18 | 7.033 | 6.016-{ 5.008 | 4 .002 13| 5.039 | 4.014 | 3.004 | 3.004
12| 6.037 | S.016 (| 4.006 | 3.002 12 ] 4.03¢ | 3.012 | 2.003 | 2.003
11| 5.038 4 .018 3.005 2 .002 11 ] 3.027 2 .008 2 .008 1.003
10| 4.037 | 3.015 - 2.008 ~| 2.005 - 10] 2.019 | 2.010 | 1.005 —| 1.008~
9(3.033 | 2.013 1.003 1.003 9| 2040 | Y011 |0O.003 | O.003
8 | 2.027 1.008 | 1.008 0 .001 81 1.0 1.02¢ | 0.004 | O .004
71 1.019 1.019 0 .003 0.003 T1 1.048 0.010 - 0.010 - —
6| 1.001 0 .009 0 .000 — 6| 0.021 0.031 — —
510032 | 0.022 —_ —_ 5] 0.044 — —_ —
151 16 {11 .043 J10.018 9 .007 8 002 11 ] 16 | 7 .019 7 019 6 .008 5 002
151 9 .033 8 014 7 .008 +{ & .002 16 | 6 .027 5 009 5 .00¢ 4 .003
14 | & .044 7 019 & .008 3 .003 14 | 5.027 | 4.009 4 .000 3 .003
13 | & 023 6 .023 5 009 4.008- 13 | 4 .024 4034 3 .008 2 .003
12 | 5 .024 5 .024 4 .009 3,008 12 | 3.019 3.019 2 .005 +| 1 .001
11| 4 .022 4 .023 3 .008 2.002 11 | 3 .01 2 .013 1.003 1.003
10 | 4 .040 3.030 | 2.008 1.001 10 | 2.038 1 .007 1.007 0 .001
9] 9043 | 2.018 | V.004 1.004 9 v.o16 | 1.018 | 0.002 | O.002
8| 2.035 -] 1.010+| 0.002 0 .002 81 1.03 0,005 0 .006 —
T1 1.023 1.023 { 0.004 0 .004 7| 0.013 | 0.013 —
61 0.011 0 .011 —_ — 6| 0.037 — —
5| 0.02¢ — — -
10| 16 | 7 .045 | 6.014 | 5.004 | 5.004
14 116 (10.037 | 9.014 | 8 008+ 7 .002 16| 5.018 [ 5.018 | 4.006+| 3.00)
16 | 8 .028 +f 7 .010 -} 7 .010 ~| & .003 14| 4.017 | 4.017 3 .005 ~ 3.008 ~
14 | 7032 | 6.013 | 53.005 —{ 5.006~ 13} 4.042 | 3.014 | 2.003 } 2.003
13 1 6 0354+ 3.014 4 .008 +| 3.001 12 | 3.032 2.000 | 2.009 1.003
12 | 5035+ 4.014 | 3.006~| 3.005 ~ 11{ 2.0n 2 081 1.005 = 1.008 —
11| 4.033 | 3.012 | 2.00¢4 | 2.004 10 ] 2.043 | Vo1 | 0.002 | 0.002
10 | 3.028 | 2.009 { 2.000 1.002 9] 1.023 1.023 | 0.004 | O.004
9| 2.0n 2 .031 1.005 0 .001 8| V.046 ~| O .008 0 .008 ~—
8| 2.046 -] 1.012 0.002 0 .003 71 0.017 0.017 - —_
71 1.030 0.006 | 0.006 — 6] 0.0~ — — —
8} 0.013 0.012 — —
61 0.05 — —_ — 9(16[ 6.037 | 5.010-| 5.010—| 4.003
15| 5040 | 4012 | 3.008 | 3.003
18 18 | 9.080 | 8.011 | 7.004 | 7 .004 14 | 4034 | 3.010-| 3.010-| 2.002
16| s.047 | 7.019 | 6.007 | S.003 13 | 3028+ 2.007 | 2.007 | ¥ .001
14 | 6022 | & .023 | 5.008 | 4.003 12| 2.016 | 2.015 | 1.003 | Vv.003
18 | 8 .022 S 033 4 008 3 008 11 | 2.038 1.008 |.1.008 | 0.001
12| 4 .022 4,033 3.007 2 .003 10| v.017 1.017 | 0.002 | 0.002
11 1 4043 | 3.008 | 2.006 4] 1.001 9| 1.0« | 0.006 | O.008 -
10 3.020 | 2.013 1 .003 1.003 8| 0613 | 0.012 —_ —
912020 | Y.003 | 1.008 | 0.001 71 0.03¢ | 0.024 —_ —
8 1.013 1.013 | 0.008 | 0.002 6| 0046+ — — —_
T| v.ess | 0007 | 0.007 —_
6| 0.017 | 0.017 - _
5| 0.087 — — —_
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Significance Lovel Significance Level
0.05 0.023 0.01 0.005 0.03 0.025 0.01 0.005
a; | (0.10) | (0.08) | (0.02) | (0.01) a | (0.10) | (0.08) | (0.02) { (0.01)
=18 n,=8 16| S.038 | 4.007 [ 4.007 | 3.001 nm=16 m=3 |16 1.008 | 1.018 | 0.001 | 0.001
16 ] 4.038 | 3,007 | 3.007 | 2.001 16| 0.00¢ | O.00¢ | 0O.004 | O.00¢
14 | 3.021 3.031 | 2.005-| 2.006 - 14 | 0.0104] 0.010+| — -
18 | 3,047 | 2,013 | V.003 | 1 003 13 0.021 | 0.021 — —
12 [ 2028 { 1.008 { 1.006 | ©0.001 12 | 0.03¢ —_ —_ —
11 | 1 .01¢ 1.01¢ | 0003 | O.008
10| 1037 | 0.00¢4 | 0.00¢ | O.00¢ 2|16 0.007 | 0.007 | O.007 —
910009 | O.009 | O.000 — 16 § 0.020 | O .03%0 — _
8| 0.017 | 0.017 - — 14 § 0.030 — — —_
71 0.033 - - —_
ny=17 m=17 | 17 (12,032 |12.023 [11.009 {10 .004
7]16)] 4.020 | 4.020 | 3.00¢ | 3.004 16 |11 043 {10.020 | 9.008 | 8 .003
161 3.017 | 3.017 | 2.003 2 .002 16 { ®.029 | 8.013 { 7.00§ +| & .06z
14 | 30484+ 2.011 1.002 1.003 14 | 8.038+] 7.016 | &.007 S .003
13 | 2.028 1 .005—| V.006 | 1.005 - 18 | 7.040 | 6.018 | 5.007 | 4.003
12 | 1.013 1.013 |0.001 | 0.001 12 | 6 .042 | 3.019 | 4.007 | 3.002
11| v.o3¢ | 1.03¢ | O.003 | 0.002 11| 3.043 | 4016 | 3.007 | 2.003
10| 1 .045-f 0.007 | 0.007 - 10| 4040 | 3018 | 2.005+| 1 .001
9}70.01¢ | O.014 _ — 97 3.0+ 2.012 | 1.003 1 .003
8} 0.028 —_ — —_ 8] 2.02 1.008 1.008 | 0.00)
7]10.0a7 —_ — - 71 1.020 1.020 | 0.004 0 .00¢
6| 1.042 | O.009 | 0.000 —
6|16{ 9.012 {3012 | 2.008 | 2.003 5§ 0.033 | 0,023 - —
161 3.04¢ | 2009 | 2.008 | 1.001
14 | 2.025 4| 1 .00¢ 1.004 1 .00¢ 16 | 17 |12.0¢¢ {11.018 [10.007 | 9 .002
13| vt .on1 1.011 0 .001 0 .001 16 110 .035 | 9 .018 8.008 7 003
12 | 1.023 1.023 | 0.003 | 0.003 15| 9.048 | 8021 | 7.000 | 6.002
11| 1.043 0.00¢ | 0.008 — 14 | 7 .025 4 & .01t §.00¢ 5 .004
10 | 0.012 0 o013 —_ —_ 13 | 6 .037 5 .011 4 .004 4 .004
9310.033 | 0.023 — — 12| 5027 | 4.011 | 3.00¢ | 3.00¢
8| 0.040 — - — 11 | 4 .025 +| 3 .009 3.000 | 2.003
10} 3033 | 3.033 | 2.007 1.002
5116 | 3.0¢8 | 2.008 | 2.008 1 .001 9] 3.0¢6 | 2.017 1 .00¢ 1 .004
165 | 2.028 1.00¢ 1 .004 1.004 8| 2.03¢ 1.011 0 .003 0 .002
14 ) 1.011 1.0 0.001 0 .001 T 1.0 1.02¢ | 0.008 -] O .005 —
13| v.035+) 0.003 | O.00a | 0.00) 8| 0.1 0 011 —_ —
12 1.047 | 0.006 | O.008 —_ 5| 0.03¢ — — -
11 | 0.013 0.013 —_ —
10 | 0.022 | 0.033 — — 15 | 17 |11 038 |10.015 | 9.006 | 8 .003
9| 0.03 — - —_ 16 | 9.027 | 8.011 7 .004 | 7 .00¢
16 | ®.035+| 7.01s—| 6.006 | 5.003
416} 2.032 1 .004 1.004 1 .004 14} 7 000 | 6.017 $.006 | 4.003
15 | 1 013 1.018 | O.00 0 .001 13 | &.011 $.017 | 4.006 | 3.003
14 | 1.032 0 .003 0.083 | 0.003 12 | s .03 4 .018 | 3.005+ 2.001
183 | 0.007 | ©.007 0 .007 —_ 11 | 4 035+ 3 .013 2.004 2 .00¢
12| 0.01¢ | 0.01¢ — - 10| 3.029 | 2.010-{ 2.010~] 1.003
11 | 0 .03¢ —_ _ — 9| 2033 | 2.033 | V.00 | 0.001
10 j 0.002 — - - 81 2.0¢6 | 1.01¢ | 0.002 | 0.002
T| v.030 | 0.006 | 0.008 -
6| 0.01¢ | 0.01¢ — —
61 0.1 — _— —
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©
Significance Lovel Significance Level
0.05 0.02% 0.0 0.005 0.03 0.025 0.01 0.003
ay | (0.10) | (0.05) | (0.02) | (0.01) a; | (0.70) | (0.08) | (0.02) | (0.01)
ne=17 n,=14 | 17 N0 032 | 9.012 8 .004 8 .004 n=17 nym11 | 13| 4 042 } 3.014 2.004 | 2.004
18 | 8 .021 8 .021 7 .008 6 .003 12 | 3.0 2 .009 2 .009 1.002
15| 7 028 6 .010 —{ 6.010—{ 5 .003 11 | 2.0%0 2 .020 1.005 —| 1.005 —
14 | 6 028 5 .011 4 .004 4 004 10t 2 040 1.011 0 .001 0 .001
13 | 5 .027 4 .010-| 4 010—f J3.003 91 1.0 1.022 0 .004 0 .004
12 | 4 034 4 024 3 .008 2 .002 81 1.04 0 .008 0 .008 -
11 ] 4049 | 3.019 2 .008 t 001 7| 0.018 | 0.018 — —
10| 3 .040 | 2.05¢ 1.003 1 003 6| 0.033 —_— - —
9| 2.020 1 .008 1.008 0 .001
8] 1.012 v.018 0.003 0 .003 1017 ] 7 001 6 .012 5 003 5 .003
71 1.038 0 .007 0 .007 — 16 | 6 .047 5.016 4| 4 .004 4 004
6}t o0.017 0.017 — — 15| 5.043 4 .04 3.004 | 3.004
5| 0.038 — - — 14 | 4 034 3 .0t0+ 2.002 2.002
13 | 3 034 3 .04 2 .007 [ V.0o01
13 | 17 | 9 .026 8 .009 8 .000 7 .003 12 | 3.049 2 .015 4| 1.003 1.003
18 | 8 040 | 7 .015 4| 6 .005 +{ 5 .002 11 | 2 .03 1.007 1.007 | 0.001
15| 7 .045+{ 6 .018 | S 008 4 002 10 | 1.018 1.016 | 0.002 | ©O.002
14 [ 6 048 +! 3 018 | 4 .008 3 .002 91! 1.00 0 .005 +| O .008 +| —-
13 ) 5042 | 4.018 | 3.005+| 2.000 81 0.011 0 .0t1 - —
12 | 4 038+ 3 013 2 .004 2 .004 7| 0.022 | 0.022 — —
11 3.028 | 2.000 2 .009 1.002 6| 0.042 — — —
10 ] 2.019 | 2.019 1.008 —{ 1.008—
91206 [ 1.011 {0002 | 0002 9117 | 6.032 | 5.008 | 5.008 | 4.002
81 1.024 1.02¢ | O 004 0 .004 16 | S .03« | 4 .010-| 4 .010-| 3.002
T v.047 | 0.010-] 0.010- 15 4.028 | 3.008 | 3.008 | 2.002
6| 0.021 0 .021 — — 14 { 3.030 3.020 | 2.005—| 2.00%5—
5| 0.04 — — — 131 3.042 | 2.012 1 .002 1.002
12 1 2 o023 +| 1 .008 1 .008 0 .001
12 17| 8 .0m 8 021 7 007 6 .002 11 | 2 .048 1,012 | 0.002 | O.002
18 | 7 .030 6 .011 5 .003 5 .003 10| v .024 1.024 0 .004 0 .004
15| 6 .033 5.012 | 4.004 4 .004 91 1.046~ 0008 | O 003
14 | 5 030 |.4.011 3 .003 3 .00 8| 0.01s | 0.018 — —
131 4.026 | 3.008 | 3.008 | 2.002 7] 0.030 — —
12 | 3 .020 3 .020 2 .006 1 .001
11| 3.0011 2 .013 1.003 1 .003 8171 5.014 8 .03¢ | 4.008 | 3. 001
10 { 2 .026 1.007 1.007 | ©O.001 186 | 4.023 | 4.023 | 3.008 | 2.00%
91 1.8 1.018 0 .002 0 .002 16 | 3 .017 3 .017 2 004 2 .004
8| 1032 | 0.008 | 0.008 - 14 | 3 .029 2 .010—{ 2.010-| ) .002
T710.012 | 0.012 — - 13 | 2 o022 2 .023 1.004 1 .004
6] 0.028 - — — 12 | 2 .043 1.010 -§ 1.010-| O .00t
11| 1.020 1.020 0 .003 0 .003
11 | 17 | 7 018 7 .o0le 6 .003 —| 6.005 — 10 | 1 .038 0 .008 0 .008 —
16 | 6.032 | 6 032 | 5.007 | 4.002 9(0.012 | 0.012 —_
156 | 5.023 S 022 4 007 3 .002 8| 0.022 0 .032 — —
14| 4019 | 4010 | 3.008 | 2.001 T 0.040 - — —
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Significance Level Significance Level
0.05 0.023 0.01 0.005 0.05 0.025 0.01 0.008
a; | (0.10) | (0.05) | (0.02) | (0.01) a; | (0.10) | (0.05) | (0.02) | (0.01)
1, =17 nym7 |17 ]| 40107 | 4057 | 3.003 | 3.008 m=l18 n,=18 | 18 |13.033 [13.033 [12.010 |17 004
18] 3.014 | 3014 | 2,003 | 2.003 17 (12 .04¢ {11.020 [10.009 | 9 .004
16 3.033 | 2.000 | 2.000 1 .003 16 [10.030 | 9 .01« | 8.008 | 7 003
14 | 2.0nn 2 .03t 1.004 1 .004 16| ®.038 | 8018 | 7.008 | 6 003
18| 2.043 1.009 1.0090 | 0.00% 14 | 8.043 § 7.030 } 6.000 | 5.003
12 | 1v.018 1.018 | 0.003 | O.003 13 | 7.048 | 8.033 | 5.000 | 4 002
11} 1.03¢ | 0.005 | 0.008 -] O .005 —| 12} 6.047 | 3.033 | 4.000 | 3.003
10 { 0.000-| 0.000~{ O.000-| — 11| S.048 | 4.030 | 3.008 | 2.003
910.019 | 0.019 —_ — 10 | 4 .043 3.015 2 008 1 .00t
8 | 0.0s3 — — _ 9| 3.038 | 2.014 1.004 1.00¢
81 2.030 1.009 1.009 0 .001
6117 3.011 3 .011 2.003 | 2.003 T t .02 1.080 | 0.004 | O.004
16 { 3.090 | 2.008 | 2.008 | 1 .00t 6] 1.0 | 0010|0010 —
16 | 2 .03 2 .031 1 .003 1.003 51 0.032 0 .033 —_ —_
14 | 2 .065 +{ 1.000 1.000 | O.00%
13 | 1.018 1.018 | 0.003 0 .003 17 | 18 [13.0458 +[12.000 [11 008 |10 .003
12 | 1.038 —-| ©.005 | 0.008 | O .006 — 17 (11 .038 (10 .016 9 007 8 .002
11} 0.000 { 0.000 | O.009 —_ 16 {10 .04 | 9.033 8.010—-| 7 .004
10 { 0.0t | 0.017 — — 15 | @038 | 7.013 | 6.006 | 6 .005 —
8 ) 0.030 — — — 14 | 7 030 | &.013 5.005 +| 4.003
8] 0080~ — — —_ 18 | 6 .031 3.013 | #4.0056— 4.005 —
12| 5.0% 4 .013 3 .004 3.004
5|17 3.043 { 2.008 [ 2.008 | 1.001 11 [ 4038 | 3010+ 2.003 | 2.003
16 | 2.03¢ | 2 .03 1.003 1.003 10 | 3.033 | 3.033 | 2.008 | ¥.003
161 v.000 | 1.000 | 7.008 | O.008 91{3.047 | 2.008 | 1.006—] 1.006—
14 | 1.0n1 1.038 0.002 | 0.003 8| 2.037 1.0mn 0.002 | 0.002
131 1.089 | 0.005 ~| 0.005-| ©.006 — 71 v.038~] 1.025~| 0.006~] O.005 —
12 ) 0.010-~] D.010 ] O0.010 -| — 6| 0.01t 0 .01 _ —_
111 o.018 | ©.018 —_ - 5| 0.028 — —_ -
10 | 0.030 — — _
9| 0.040 —_ — — 16 { 18 [12.039 (11 .018 (10 .006 9 .003
17 110 039 9.013 8 .005 - 8.005 —
417 2.0%0 1.003 1.003 1 .003 16 | 9 .038 9.017 7 .007 6 .002
16 | 1.012 1.013 | 0.001 0 .00t 15| 8.043 | 7.019 | &.008 5 .003
15| v.028 | 0.003 | 0.003 | 0.002 14 | 7.048 |} 6 .020 5.008 | 4.003
14 | o .008 0,008 0 .006 _ 13 | &6 .045 4| 5 .020 4 .007 3 .002
13| 0.012 | 0.012 — — 12 ) 5043 | 4.018 | 3.008 | 2.003
121 0.0n1 0 .02t — — 11 [ 4.037 | 3.015— 2 .004 | 2.004
11 | 0.038 4+ — —_ _ 10 | 3 .03t 2.0i1 ?.003 ¥ .003
91 2.033 | 2.023 1.006 { 0.00%
8171 1.018 1.016 | 0.001 0 .001 81| 2.048 1.014 | 0.002 | 0 .002
16 | 1.046 | O.004 | O.004 | ©.004 7] 1.030 | 0.006 | O.006 —
15) 0.000 | 0.000 | 0.000 — 6| 0.014 | O.014 — —
14 { 0.018 | 0.018 —_ 5] 0.031 — _
13 | 0 .03 — _ —
12 | 0.049 — — — 15 ] 18 {31.033 [10.013 | 9.005 —| 9 .008 —
17 | 9.023 9 .023 8 .009 7 .003
21171 0.008 0 .008 0 .008 — 16 | 8 .02¢ 7 012 & .004 6 .004
16 | 0.013 0.018 — —_ 15 7 .0m 6 .013 5.006 —| 5.005 —
1500354 — — 14 { 6.001 5.013 4 .004 4 .004
13 | 5.039 4 011 3 .004 | 3.004
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TABLE A-29 (Continved).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Significance Lovel Significance Lavel
0.03 0.025 0.01 0.003 0.03 0.025 0.01 0.005
a | (0.10) | (0.05) | (0.02) | (0o.01) a | (0.10) | (0.05) | (0.02) | {0.01)
n=18 n,=15| 12 ] 4 025+ S .009 | 3.000 | 2.003 =18 n,=12 | 10 | 2 038 V.010+f 0,001 | ©.001
111 3.030 | 3.020 2 .008 1.001 8{1.0n 1.021 | 0.008 { O.003
10 | 3.041 2.014 1 .004 1 .004 81 1.040 | O.007 | ©.007 —
9 2.030 ? .008 1.008 | 0.001 71 0.018 | 0.018 -
8i1.018 | 1.018 | 0.008 | O0.003 61 .00 — —_ —
7| 1.088 | 0.007 0 .007 —_
8| 0.017 | 0.017 — —_ 11| 18] 8.045+| 7 014 | 6.004 | 6.004
5| 0.03¢ = - — 17 | 6.018 | 6.018 | 5.006 | 4 001
16 | 5.018 5.018 4,005 +| 3 .001
14 | 18 (10 .028 9.010 ~| 9.010 | & .008 151 5 042 4.018 - 3.004 3 .004
17 | 9 .04 8.017 7 .008 | 6.003 14 | 4.032 3 011 2 .003 2.003
16 | 8 050~ 7 .0m1 6.008 | 5.003 13| 3.023 | 3.023 [ 2.007 [ .00}
16 | ¢.022 | 6.022 $.008 | 4.003 12 3.048 | 2.004 1 .003 vV .008
14 | 6 .00 5 .020 4 .007 3.003 11 | 2.039 1.007 1.007 Q.00)
13 ) 3.044 { 4017 [ 3.008 [ 2.001 10 | 1.015~{ 1 .016 - 0.002 | O .002
12 | 4 .037 3.013 2 .004 2 .004 9] 1.029 0.005 | ©.005 —{ ©.005 -
11| 3028 | 2.000 | 2.009 ¥ .003 8] 0.0104| 0.0104{ — -
10 } 2030 | 2 .020 1.008 —{ 1.008 — 71 0.030 | 0.020 — —
9] 2.08 1.011 0 003 0 .002 8| 0.089 — — _
8 1.024 [ V.024 [0.004 | O.004
Tive4r 0000 | O.000 — 10 | 18 j 7.037 | 6 .0104| 5.003 | S .003
6! 0.020 | 0.0%0 -_ —_ 17! 6.041 | 5013 | 4 .003 | 4.003
6| 0.043 - —_ — 16 | s.038 | 4. 011 | 3,003 | 3.003
15} 4.038 | 2.008 | 3.008 | 2.002
18 |18 1 9.023 | 92.028 ( 8.008 { 7 .002 14! 3.019 | 3.019 | 2.006 - 2.006 -
17| s .08¢ | 7.0123 | 6.004 | 6.004 13 | 3 .03 2 .011 1.002 1.003
16 | 7 .037 | 6 .014 5.005 —| 3 .008 — 12 | 2.023 | 2.023 ¥ .0056 +| O .001
161 6.038 | 3.014 | 4.00¢ | 4.004 11| 2048 { 2011 | 0.001 | ©.001
14 | 5.038 4.013 3.004 3 .004 10| 1.022 1.022 0.003 0 .003
13 1 4.027 | 3.009 | 3.009 | 2.003 9| 1.040 | 0.007 | 0.007 —_
12 | 3 .020 3 .030 2 .00¢ 1.001 8| 0.014 0.014 — —
11 | 3.040 2.013 1 .003 1.003 71 0.097 — — —
10| 2.027 | 1007 | V.007 | 0.001 6| 0.040 - —_ —
9| 1.018+ 1.018+| 0.002 | ©.002
8] 1.051 | O.008 | 0.008 — 918 | &6.029 5.007 | 5.007 4 002
7] 0.012 | 0.012 — _— 17 | s .030 4 008 | 4.008 3.002
6|0.028+ — — - 16 | 4.022 | 4.023 | 3.008 | 2.001
16| 3.014 3 .018 2 .004 2 004
12| 18 | s 018 | 8.018 | 7 000 | 6 .003 14 | 3 .034 2.009 | 2.000 1.003
17| 7026 | 6.000 | 6.009 5 .003 13 | 2.019 2.019 ¥ .004 1.004
16 | 6 .0a7 5 .009 5 .009 4 003 12 | 2037 1 .009 1.008 | 0.001
16 | 3 .034 8 .034 4 .008 3 002 11| 1.018 1.018 | 0.003 | 0.002
14 | 4020 | 4.030 | 3.008 | 2.001 10| v.033 | 0,008+ O.008 4+ —
1B { 4.043 | 3.014 | 2.004 | 2.00¢ 9] 00104 00104 — —
12 | 2.030 { 2.000 ( 2.008 1.002 8| 0.02 | 0.020 —_ —_
11 { 2019 | 2.019 1.006—{ 1.008— 7 0.038 —_ — -
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TABLE A-29 (Centinued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Sigalficance Lovel p Significance Level
0.03 0.025 0.01 0.005 0.08 0.025 0.01 0.005
a; | (0.10) | (0.03) | (0.02) | (0.01) a; | (0.10) | (0.05) | (0.02) | (0.01)
=18 n,wg | 18] 5.022 | S.028 | 4005~ 4.008-]f m=18 n,=4 |13 0.007 | 0017 - _
17| 4.020 | 4.020 | 3.00¢ | 3.00¢ 12 | 0 .029 — — —
16 { 3.014 | 3.014 2.003 | 2.003 11 | 0 .048 4} — _ -
16| 2.032 [ 2.008 | 2.008 | V.00
14 ] 2.017 | 2.017 1.003 1.003 3118 1.014 1.014 | 0.001 0 .001
13 | 2 .03¢ 1.007 1.007 | 0.001 17} 1.001 0.003 | 0.003 | O.003
12| 1.008 4| 1.0184] 0.002 | O.002 18| 0.008 ) 0005 } O .008 —
11 { 1028 { 0.00¢ | 0.00¢ { O .004 15 0.0154| 0.018+4| — —
10| v.049 | O.008 | O.008 — 14 | 0.028 - —_— —
91 0.018 | 0.013 — - 13 { 0.042 —_ — —
8| 0.028 —_ — -
7] 0.048 — — - 2118} 0.005 | O.005+| O.005 4 —
17 ] 0.018 | 0.010 - —
TI18 | 4 .015 4| 4.0184| 3 002 3 .003 16 | 0.032 — - —
17| 3.012 { 3.012 | 2.002 | 2.002 —
16 | 3.032 | 2.007 | 2.007 1.001 =19 n,=19 | 19 114.023 {14 .023 [13.010 {12 004
15| 2.017 | 2.017 1.003 1.003 18 [13.045 -{12.021 |11 .009 {10 .004
14 | 2.03¢ 1.007 1.007 0 .00t 17 {11,031 |10 .015 | 9 .008 8 .003
13 [ 1.014 T1.014 { 0.002 0.002 16 |10.039 9 .019 8 .009 7 .003
12§ v.037 | 0.004 | 0.00¢ | 0.004 1519 0468 | 8,022 | & .004 | 6 .004
11| v.048 { 0.007 | 0.007 — 14 } 8050 -] 7 .024 | 5.004 | S.004
10 | 0.012 | ©.012 — _— 13 ] 6.025 4| 8 011 4 004 4 004
91| 0.02¢ | 0.02¢ — — 12 | 3 .024 3024 | 3.003 { 3.003
8] 0.040 - - — 11 | 3 .050 -] 4 .022 3 .000 2 .003
10 | 4 045 | S.019 | 2.008 1.002
6|18 ) 3.010~| 3.010-] 3.010-| 2.001 9] 3.039 | 2.015-| 1.004 1 .004
17| 3.0354+{ 2.006 | 2.006 | 1.001 8| 2.0 1.009 | 1.000 | O.002
16| 2.018 | 2.018 1.003 1.003 T] 1.0 1.0 0.004 | O.004
15| 2.028 | 1.007 1.007 | ©0.001 6| V.043-] 0.010-] O.010 - —
14 ] 1 .015~| 1.013 | 0.002 0 .002 5| 0.022 | 0.033 — -
13 ) 1025 | 0.003 | 0.003 | O.003
12 | 1,048 | 0.007 | O.007 - 18 1 19 (14 .04 (13 .020 (12.008 (17 .903
11 ] 0.013 | 0.013 - — 18 [12.037 ]11.017 |10 .007 9 .003
10 | 0.022 | 0.022 _ - 17 10 024 (10 .024 8 .004 8 .004
91 0.037 — - —_— 168 | ®.030 s.014 | 7.006 | 6. 002
15} 8.033 | 7.015+| 6.008 | 5 002
5/18 ) 3,040 | 2.006 | 2.000 1.001 14 | 7 .035 4] 6.018 | 5.008 | 4 002
17} 2.0 2.021 1.003 1.003 131 6.035 - 5 015+ 4.008 | 3 .002
16 | 2.048 | 1.008 1.008 | 0.001 12| 5.033 | 4.014 3.005 -} 3 .005 —
161 1.017 1.017 | 0.002 | 0.002 11| 4020 | 3.011 2 .004 2 004
14 [ V033 | 0.00¢ | 0.004 | 0,004 10 | 3.035-| 3.035—| 2.008 | 1.003
13 | 0.007 | 0.007 | ©.007 - 9{3.0¢0 { 2.019 | 1.006+] 0,001
12| 0.014 | 0.014 _ - 8 2.03 1.012 { 0.002 | 0.003
11 { 0.02¢ | 0.024 _ _ 71 0.035+ 0.008—] 0.0056 ) O.005—
10 | 0 .038 —_ — — 610012 | 0.013 - -
5| 0.037 _ - -
4| 1B [ 2.026 1.003 1.003 1.003 .
17| 1.010~] 1.010—| 1.010~| O .001 17 1 19 |13 .040 {12.018 31 .008 [10.002
16 | 1 .01 1.02¢ | 0.002 | 0.002 18 j11.030 |10.013 | 9.005 4| 8 .002
16| 1.04¢ | O0.008~{ 0.005 - 0.003 ~ 17 10040 | 9 .018 8.008 | 7.003
14 | 0.010~| 0.010-| 0.010 - — 18 | 2.047 8$.022 | 7.009 6 .003
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TABLES

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH
UNEQUAL SAMPLES

Significance Level Significance Level
0.03 0.025 0.01 0.005 0.05 0.023 0.0V 0.005
o | {0.10} | {0.08) { (0.02) { (0.O1) a { {0.10) | {0.05) | (0.02) | {0.01)
m=19 n,=17 |15} 8 .050 -| 7 .033 6 .010 —| 5 .004 =19 n,=13 (19| ®.030 | @.030 8 .006 7 .003
14| 6 .00 6 .033 5.010 -} 4 .003 18| s.039 | 7 010+ 6 .003 6 .003
18| 6040 | 5.033 | 4 008 | 3.003 17| 7 .032 | & .01 5 .004 5 .004
12| 5 046 4.010 | 3.007 | 2.003 186 { 6.030 | 5.011 4.008 | 4.003
11| 4 .030 | 3.018 4| 2.006— 2.008— 15} 5.0354| 4.008 ! 4 000 | 3. 003
10| 3.033 | 2.0n 1.003 1.003 14 | 4030 | 4,020 | 3.008 | 2.003
91 2.034 2.03¢ V1.007 | 0.001 18| 4041 | 3.005-| 2.004 | 2.004
81 2.047 V.01 -] 0.003 j O.003 12 3.039 | 2.000 | 2.000 v .003
T1 1.0 0 .008 | O.008 — 11| 2.019 | 2.019 1.005 ~| 1.005 —
6] 0.014 | 0.014 — — 10} 2.038 | 1.010-] 1 .010~| 0 .001
5] 0.031 — — —_ 9] t.0%0 1.0%0 | 0.003 0 .008
8| 1.038 { ©0.007 | 0.007
16 | 19 |12 035 —{11 .013 [0 005 —{10 005 — T{0.01-] 0005 — —
18 (10 .03¢ [10.02¢ | 9.010 — 8 .004 6] 0.0%0 —_ — —
171 9 .001 8.013 | 7.0054 &.003
16 | & .035 = 7 .015 +| & .00 5 .003 12119 9,049 | 8.018 | 7 .005~| 7 006 —
16 | 7 .038 6 .015 4| 3 .006 4 003 18 | 7 .032 | 7 .033 6 .007 5 .003
14 | 6 .034 S .014 | 4.005 +| 3 .003 17| 6 033 | 6 .03 5 007 | 4 .00
18| 5.021 4.013 | 3.004 | 3.00¢ 16| S.019 | 3.019 [ 4.006 | 3 003
12 { 4.027 | 3.000~! 3.010-| 2.003 15| s.043 { 4.028 4] 3.00¢ | 3 .004
11 { 3.on1 3.031 2 .007 1.003 14 | 4.033 | 3.0n 2 .003 2 .003
10| 3.043 } 2015 V 004 1.004 18 | 3.033 | 3.033 | 2.008 V.001
9 2.080.(1.000 [ 1009 | O.u01 12 { 5063 | 2.01¢ 1.008 1.008
81 1.018 1.018 | 0.003 0 .003 11 { 2.037 1.007 1 .007 0 .001
T| v.osr | 0.007 | 0.007 —_ 10 ( 2.050~| v.014 | 0,003 | 0.003
6]0.017 | 0.017 — - 91 1.037 | 0.006-{ 0.005~| 0.0086~
51 0.03s —_ —_ - 8| v.0s0-| 0.010-{ 0.010~- —
7| 0.0 | 0.010 — —
15119 [1v 030 (V0011 | 9.00¢ | 9.004 6| 0.037 — — —
18 {10 .048 ®.019 8 .007 7 .003
17 {1 8 .03 9.033 | 7.000 | 6.003 11 |19 ] 8041 | 7.013 | 6.003 | 6 .003
16 | 7 .035 | 7 .035-] 6 .000-] 5 .003 18 | 7 .047 | 6 .018 5 004 5 .004
16| 6.024 | 6.03¢4 | S.000 | 4. 003 17 | 6 .043 | 3.015-| 4 .004 4 .004
14 | 5 .023 5.033 4 .008 3 .003 16 | 8 .035 4| 4.013 3.003 3 .003
13| 8.0¢45+] 4.018 3.000 | 2. 003 15 | 4.037 3.008 3.008 2,003
121 4037 | 3014 | 2.00¢ | 2.004 14 | 3018 | 3.018 | 2.005 - 2 .005 —
11| 8.030 | 2.000 | 2.000 ' .003 18 | 3.035 +| 2.0104} 1 002 v .003
101 2 .020 | 2.0%0 V.005 +| O.001 12| 2.031 | 2.00 1.005 | 1.005 —
91 2.0 Vi1 | 0.003 | 0.003 11 | 2.000 1.010 4| 0,001 0 .001
8] 1.033 1.033 | 0.004 | O.004 10| v.o30 ( 1.030 | 0.003 { 0.003
Tl Vv.o4ss | 0.009 | O.000 - 91 1.037 { 0.008 | 0.008 —
6] 0.030 | 0.03 — — 810.013 | 0.013 — —
5| 0.043 —_ — — 7]0.03~f 0035~ — —_
6| 0.0ts — — —
14 | 19 [10.034 |10 .034 @ .008 8 .003
18 | 9037 | s.014 | 7 008 -] 7 .008 - 101 19| 7.033 | 6.009 | 6.000 | 5 003
17| 8 .043 | 7.017 | & .008 5 .003 18 | 6.035 | s.011 | 4.003 | 4.008
18 | 7 .043 ¢ .017 5.006 | 4.002 17 { 5.0%0 | 4.000 4,000 3.003
15 | 6 .030 5.015 4+ 4,005+ 3.001 16 | 4 013 4 .033 3 .008 2 .001
14 | 5 .01 4,013 | 3.004 3 .004 15| 4.047 | 3.018—| 2.00¢ 2 .004
13 | 4 027 2.000 | 3.000 | 2.003 14 ) 3030 | 2.008 | 2.008 1.002
12 | 3.030 3.030 2 .006 1.001 18 ) 2.017 | 2.017 1.004 1.004
11| 3.0¢0 | 2.013 v .003 1.003 12 | 2.033 1 .008 1.008 | 0.001
10 | 2 .037 v .007 V1.007 | O0.0m1 11 [ v.018 | 1.016 | 0.003 | 0.002
91 1.018- 1 .015-| 0.003 | O.003 10| 1.0 | 0.006 - 0.005 - 0 .005 -
81 1.03 0.005 +| 0.008 +| — 9} 0.009 0 .00 0 .00% —
7]0.013 | 0.013 — — 8] 0.018 | 0.018 — —
6] 0.03¢ | 0.034 — — 71 0.033 — —_— —
61 0.00 - - — l’
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TABLES

TABLE A-29 {Continued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Significance Level

Slgnificance Level

0.05 0.023 0.0y 0.003 0.03 0.025 0.01 0.005
a | (0.10) | (0.08) | (0.02) | (0.01) ar | (0.10) | (0.05) | (0.02) | (0.01)
=19 n,=9 (19| 6.028 | S.008 | 5$.006 | 4.001 =19 n,=5{12 ] 0.0t0 | Q.019 —_ —
18 ) 5.036 | 4.007 | 4.007 | 3.0m 11 | 0.030 ~— - -
17| 4.020 | 4.030 | 3.006—] 3.005 - 10 | 0.047 — - -
16| 4.044 | 3,013 | 2003 } 2.003
15| 3.028 | 2.007 | 2.007 1.001 4 19| 2.03¢ | 2.034 T.003 1.007
14| 2.015-| 2.018 - 1 .008 | 1.003 18| 1 .00 Tooe | 1.009 | O.0m
13)2.020 { 1.0086 | V.008 | O.001 17| .03t 1.01 | 0.002 | O.002
12| 1.013 | 1.013 | 0.002 | ©.003 16 | v.040 | O.004 | O.004 | O.004
111{ 1.02¢ 1.024 { @.004 | O.004 16} 0.008 | 0.008 | O .008 -
10| v.042 | 0.007 | 0.007 — 141 0.014 | O.014 - -—
970.003 | 0.012 - —_ 18| 0.02¢ | 0.024 - —
8 0.024 | 0.024 —_ —_— 12 | 0 .037 - _— -
T1 0.043 —_ — —
8(19( v.012 1.013 | O .00} 0 .001
8119 ) 5.019 s .019 4 .004 4 .004 18 | 1 .038 0,003 0.003 | O.003
18 | 4.037 4.017 3 .004 3 .004 17 | 0.008 | O.008 | O .oce —
17| 4 .044 3.0n 2 .003 2 .003 16| 0.013 | 0.013 - -
161 3.037 | 2.005 | 2.008 1 .001 15| 0.033 | O0.023 - -
15] 2.014 | 2.014 1.002 | ¥ .002 14 | 0.03s - — ~-
14 | 2.037 | V.008 | Y.008 | O.001
13 | 2 .049 1o { 0.000 | 0.001 2119 | 0.005 ~| O.005 - O .006 —| O .005 —
12 | 1.0n1 1.0 0 .003 0 .003 18 | 0.014 0 .014 — —
111 v.038 [ O.008 { O.008 —_ 17 | o0 .02¢ - ~— -
10 } 0011 | 0.0n1 —_ —_ 16 | 0.048 _ —~ —
9| 0.020 | 0.020 - —
8| 0.034 — — — n=20 n,=20] 20 {15 .024 [15.024 |13 004 {93 .004
19 (14 048 (13 .032 [12 .010 ~|V1 004
T119 | 4.003 { 4.13 | 3.002 | 3.002 18 {12 .032 [V .015 +110.007 | 9.003
18 | 4.047 | 3.0104| 2.002 | 2.002 17 {11 .041 {10.020 | 9 0090 | 8 004
17| 3.038 2 008 2 .008 1 .001 16 |10 .048 9.024 7 .005 - 7 .005 —
16 | 2 .014 2 .014 1.003 1.003 15| 8 .037 7 .012 6 .00 +| 5.002
15} 2. 028 1.0054 1.006+] O.001 14| 7.028 | 6.013 S .005 +| 4 .002
14 | 1.on T.011 | 0.001 0 .001 13| 6.028 | S.0i2 | 4.005 | 4.008
13{ 1.1 T.021 | 0.008 | O0.003 12| s.027 | 4.01t 3.004 | 3.004
12 ] v.037 ! 0.005 4+ 0.008 +| — 11 | 4 .024 4 .034 2 .009 2 .003
11| 0.010-| 0.010 -] 0 .010-| — 10 | 4 .048 3.020 2 .007 1.002
10{c.0i7 { 0.017 — — 91 3.041 2.0156 +| 1 .004 1 .004
9 | 0.0s0 — — — 8| 2.032 1.010 -] 1.010—~{ O .002
8 [ 0.048 - — — 71 1.022 1.022 | 0.004 | O.004
6] Y.048 0.0104+ — —
6|19 | 4050 | 3.008 | 3.000 | 2.001 6| 0.02¢ | 0.034 — _—
18 | 3 .00 2.005 4| 2.008 4 1.001
17T ] 2.018 4| 2.0184| V.002 1 .003 19 | 20 (15 .047 |14 .020 [13.008 [12.003
16 | 2 .032 1.008 1.008 | 0.000 19 j13 030 [12.018 |11 .008 [10 .003
15§ 1.013 1.012 | 0.001 0 .001 18 [11.02¢ {10.012 | 9.006 —| 9.005 —
14§ 1.023 1.023 | 0.003 | O.003 17 |10.032 | 9.0156 ~] 8 008 | 7 003
13 | v.03¢ | O.008+f O0.006+| — 16 { 9.038 | 8.007 | 7 .007 | &.003
12§ 0.010 -} 0.010 -] 0.010-] — 156 ( s.038 { 7.013 | 6.008 | 5.003
11 0.:17 { 0.017 — — 14 | 039 | 6.18 | 5.007 | 4 .003
10 | 0 .028 - S— _ 131603 | $.007 | 4.007 | 3.002
900454 — - — 12 | 5.035+| 4.015+! 3.005+4| 2.003
11 (4031 | 3.002 | 2.00¢ [ 2.004
8119 3.03¢ | 2.008 -] 2.005-| 2.005 10| 3.026 | 2.000 | 2.009 1 .002
18| 2.015 | 2.018 1.002 1.002 9| 2.09 2.010 ¥ .005 +| 0 .00
17 2.042 1 .008 V1.008 | ©.000 8| 2.039 1.012 0.002 ! 0.003
18 | ' .4 1014 | 0001 | 0.001 T] v.026 | 0.0054+] 0.008+ —
15) v.028 | 0.003 | 0.003 | 0 .003 6lo0.012 | 0.012 — —
14 | V.047 | O 008 | O o008 — 5| 0.037 —_ — —_
13 | ©.011 0.1 — —
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TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH
UNEQUAL SAMPLES

Signilficance Level Significance Lavel
0.03 0.028 0.01 0.008 0.08 0.028 0.01 0.008
a | (0.10) (0.03} (0.02) | (0.01) a; | (0.10) | (0.05) {0.02) (0.01)
n=20 n,=18 | 20 |14 041 {13.017 {12.007 |11 .002 n,=20 n,=16| 18| 4.028 | 3.010-| 3.010-| 2.003
19 |12 .033 [11.014 {10.006 9 .002 12 | 3.020 3 .030 2 .008 1.001
18 11t .043 {10.020 { 9.008 | 8 .003 117 3.039 | 2.013 1.008 | 1.003
17 [10.080 -1 9.03¢ | 7.00¢ | 7 .004 10 | 2 .00 1.007 1.007 | ©.001
16 | 8 .020 7 .011 & .005 —| 6 .006 — 9] 2.000 1.015 ~| 0.002 0 .003
15| 7 .027 6013 | $.00¢4 | 5.004 81 1.0% 0.008 4| 0.008 4| —
14| 6.026 | S.01t ] 4.00¢ | 4 .004 71 0.012 | 0.012 - -
18| 8 .034 8.034 | 4.009 | 3.003 6| 0.03¢ | 0.03¢ — —
12 | 8 .047 4 030 3.007 | 2.002 5| 0.048 —_ —_ —
11 | 4.011 3.016 | 2.008+f 1.001
10 | 3033 | 2.012 1.003 1.003 14 | 20 |10 .022 |10.023 | 9 .007 8 .002
9| 2.03¢4 | 2.02¢ 1.007 | ©.001 19| 9.032 | 8.012 | 7 .004 | 7 .004
8| 2.048 1.016 -| ©.003 0 .003 18 | 8 0334 7 .014 6 .005 -1 & .005 —
71 1.0n 0 .006 0 .006 — 17 | 7 .038 —| 6.013 5 .005 ! 5 .008 —
6| 0.01¢ | O0.014 - - 16 | & .031 5.013 | 4.004 4 004
6| 0.5 — — — 15[ 5.036 | 4.009 | 4.000 | 3.003
14 [ 4.020 | 4. 020 | 3 007 2 .002
171 20 |13 .038 [12.014 |11 .008 +{10.002 13 [ 4.040 | 3.018 -} 2 004 2 .004
19 111 038 |10 .011 9.00¢4 | 9.004 12 | 3.029 2 .009 2.009 1 .002
18 {10 .034 9.015 ~| 8 .006 7 003 11 | 2.018 2.018 1.005 —| 1 .005 —
17| 9.038 8 .017 7 .007 6 .008 10 ) 2.038 4+ 1.010 -] 1.010—{ 0.001
16 | 8 .040 7.018 | 6.007 5 .003 91 1.019 1.019 | 0.002 0 .003
16| 7.038 | 6.017 | 5.007 | 4.002 81 1.087 | 0.007 | O.007 —
14 | 6.087 | 5.016 | 4.006 | 3.002 710.014 | 0.014 —_ —_
13 | 8 .03 4.013 3.008 —| 3 .008 — 6| 0.039 - — -
12 [ 4. 038 | 3.0104+| 2.003 | 2.003
11 | 3023 | 3.022 2 .007 1.003 18| 207 9.017 | 9.017 8 .008 +| 7 .002
10 | 9 .042 2 .015 4| 1.004 1.004 19 | 8.038 | 8.025 —| 7 .008 6 .003
9| 2.0 1.009 1.000 | O.00t 18 | 7.026 | 6.000 | 6.009 | S.003
8 ([ 1.019 Y.019 | 0,003 [ ©.003 17| 6.024 | 6.02¢ | 3.008 | 4 .002
71 1.087 0.008 | 0.008 — 16 | 5.030 | 5.030 | 4.c07 | 3.003
8| 0.017 0.017 — — 15 | 8.041 4.018 + 3.008 —| 3.008 —
5| 0.038 — — — 14 | 4.031 3.011 2 .003 2 .003
13 | 3.022 3.023 2 .006 1 .001
16 | 20 |12 031 |11 .012 (10.004 |10 .004 i 12 | 3041 2.013 1 .00% 1.003
19 |11 049 [10.021 9.008 | 8 003 11 | 2.030 1 .007 1.007 | ©.001
18 | 9.026 | 8 .011 7 004 | 7 .004 10 | 2.047 1.013 { 0.002 | 0.002
17 | 8.038 7 013 6.004 | &.004¢ 9] 1028 | 0.004 | 0.004 0 .004
16 | 7 038 | &6.013 5 .004 5 .004 8] 1.047 | 0.000 0 .009 —
15 | & .028 5 .011 4.004 | 4.004 71 0.018 0.018 — —_
14 | 5 022 5 .023 4 009 3 .003 60088 — — —_
18 | 5.045 | 4.010 3.007 | 2.002
12| 4038 | 3.01¢ | 2.00¢ | 2.004 12| 20 | 9.044 8.014 (7 .004 | 7 .004
11 { 9 .020 2.010-| 2.010-| 1.002 19 [ 7 .018 7 .018 6 .008 S .002
10| 2.020 | 2.030 | T .008+( O.001 18| 6.018 | 6.018 | 5.006 | 4.002
9| 2 .03 1.011 0.003 | 0.003 17 | & .043 5 .010 4 005 —| 4.008 —
8 1.0 1.035 | 0.00¢4 | 0.00¢4 16 | 5.034 4.012 3 .003 3 .003
T] V.046+| O.000 | O.008 — 15 | 4 .028 +| 3.008 3.008 | 2.002
6] 0.020 | 0.020 — - 14 { 4049 | 3,017 | 2.005 | 2.008 ~
651 0.041 - —_ - 13 | 3.033 2.010 — 2.010—] 1.003
12 | 2.020 | 2.020 § 1.005-; 1 .008 —
15 | 20 |11 .02¢ [10.009 [10.009 | 9.002 11| 2.036 | Y.009 | 1.009 | ©.001
19 [10.040 | 9.016 | 8.008 ! 7 .002 10| 1.018 1.018 | 0.003 | O0.co3
1B | 9 .048 8.019 7.007 | &.002 9] 1.03¢ | 0.008 0 .006 —
171 8047 | 7,020 | 6.008 | 5.003 810.012 | 0.012 — -
16 | 7.045 -] 6.019 5 .007 | 4.003 7| 0.023 | 0.033 — —
15 | & .0¢0 5 .017 4 006 3 .002 8} 0.043 —_ — —
14 | 5 03¢ 4.018 3.004 3 .004
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TABLE A-29 (Continued).

UNEQUAL SAMPLES

TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH

Significance Lovel

Sigalficance Level

.03 0.02% 0.01 0.003 0.05 0.023 0.01 0.003
a | (0.10) | (0.08) | (0.02) | {0.01) a1 | (0.10) | (0.05) | (0.02) | (0.01)
n=20 n,=11 20| 8.037 | 7.0010+| 6.003 | &.003 nm20 n,=7 20| 4012 | 4.012 | 3.002 | 3.002
19| 7.04s | 8.013 | 5.004 | 5.004 19| 4042 [ 3.009 | 3.000 | 2.001
181 6.037 | 5.013 | 4,003 | 4.003 18 | 3024 | 3.02¢ | 2.008 -] 2.008 -
17| 5.020 | 4.009 | 4.000 | 3.002 17 | 3 .080-] 2.011 1.002 | 1.002
16 | 4.02: 4 .02 3.008 | 2.001 16 | 2.022 | 2.023 1.004 1 .004
16§ 4.042 [ 3.014 | 2,003 | 2.003 16 2.043 | Y.009 | 1.009 | O.001
14 { 3.028 | 2.008 | 2.002 1.001 14 ) 1.018 1.018 0.002 | 0.002
13| 2.018 | 2.016 | Y .003 | 1 .002 18| v .029 | 0.004 | 0.004 | O.00¢
121 2029 | v.007 | 1v.007 | 0.001 12| 1.048 | 0.007 | 0.007 —
11| 1014 | Y014 | O002 | O.002 11 | o.0t3 | O.013 —_ —_
10| 1028 [ 0.004¢ | 0.004 | O.004 10| 0.023 | 0.022 —_ —
94§ 1.046 | O.008 { O.008 — 9] 0.038 - - -
8| 0.0t18 | O.018 - —
T4 0.029 — —_ - 6120] 4048 | 3.008 | 3,008 | 2.001
19 | 3 .028 2.008 —| 2.008 —| 2.008 —
10 |20 | 7.030 | 6.008 | 6.008 | 5.002 18| 2.013 | 2.013 1 .002 1.002
19 6 .00 5 .009 5.000 | 4 .002 17 ] 2.028 1.004 1.004 1 .004
18 | 5.026¢ | 4 007 | 4 .007 3 .002 16 | 1.010 - 1.010 -] 1.010~| O .00t
17| 4.018 | 4.018 | 3.008— 3.008 — 16 | v 018 1.018 | 0.002 | 0.002
16 ] 4.030 | 3.012 | 2.002 | 2.003 14 | 1.032 | 0.004 | O.004 | O.004
16 | 3024 | 3.024 | 2.006 | 1 .001 13 | 0.007 | 0.007 | 0.007 —
14 | 3 .048+| 2.013 1.003 1.003 121 c.013 [ 0.013 —_
18 | 2.028 4 1 .008 1.006 | 0.001 11 | 0.022 | 0.022 — —
12 | 2.048 -] 1.011 0.001 0 .001 10 | 0035 -] — - —
11§ 1 .021 1.021 0.003 0 .003
10| v.027 | O.008 | ©.008 — 5]20)| 3023 | 2.004 | 2.004 | 2.004
9| 0.013 | 0.012 - - 191 2.0t¢ | 2008 } 1,002 | V.003
81 0.022 | 0.022 — — 18 | 2.0a8 1.008 +| 1.005+| O 000
T1o0.028 —_ — - 17 1.012 1.013 | 0.001 | 0.001
16 | 1 .013 1.022 | 0.002 | O 002
9120 6.033 | 6.033 | 5.008 4| 4 .001 15| 1.010 | 0.008 -| 0 .008 -} O .008 -
19| S.022 | 5.023 | 4.008+ 3.001 14 {0000 [ O.000 | O.009 —
18| 4018 | 4.018 | 3.00¢ | 3. 004 13| 0.015-{ 0.018 ~| — —
17] 4037 | 3.0104| 2.002 | 2.002 12| 0.024 | 0.024 - —
16| s.022 | 3.032 | 2.008 +{ 1.001 11| o.038 — — -
16| 3.043 | 2.012 1.002 1.002
14| 2.022 | 2. 023 1.008 =| 1.005 — 420 2.032 ( 2.092 1 .002 1.002
18| 2.00 | 1009 | 1000 | O.001 19 v.008 | 1.008 | 1.008 | O.000
12| 1 .018 1.008 { 0.002 | 0.003 18 {1 1.018 1.018 | 0.001 | O.00t
11 { v.032 | 0.005-| 0.006—| 0.005 - 17 ) 1.038 4} 0.003 | 0.003 | 0.003
10} 0.009 ) 0.000 | O.009 —_ 16 | 0 .007 | 0.007 | 0.007 —
9|0.017 | 0.017 _ — 16 [ 0.012 | 0.012 —_ —
8| 0.029 — — —_ 14 | 0.020 | 0.020 — —
7| 0080~ — —_ — 13 | 0.031 - — —_
12 | 0.047 —_ —_ —_
820 5.7 | 5.007 | 4.003 | 4003
19| 4 .015~| 4. 015 3003 | 3.003 83120)t.012 [ 1.012 {O0.001 [ 0.001
18 | 4,038 | 3.000 | 3.000 | 2.002 19| 1.02¢ [ 0002 | 0.002 | 0.002
17| 3022 | 3.022 | 2.008 - 2.008 - 18 ( 000s | 0008 | O.008 | —
16| 3,044 | 2081 | v.002 | 1 002 17| 0011 | 0.011 — | —
16 ) 2033 | 2.093 | 1.004 | 1.004 16| 0020 {00 S R
14 | 2 .040 1.009 1.009 | 0.00t 15 | 0 .032 - —_ —
13 | 1 .06 1.01s | O.002 0 .002 14 | 0.047 —_ —_— —_—
12§ 1.02¢ | 0.004 | O.004 | O.004
11| 1.048 { 0.008 | O.008 - 2120{0.004 | 0.004 | O.004 | O 004
10 ) 0.05¢ | 0.014 - — 19 ) 0.0t3 | 0.013 - -
910034 | 0.024 —_ — 18 | 0 .028 - —_
81 0.001 - - — 17 ] 0.043 — —_ —
120 | 0.048 -— — —
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TABLE A-30. TABLES FOR DISTRIBUTION-FREE TOLERANCE LIMITS (TWO-SIDED)

Values (r, s) such that we may assert with confidence at least ¥ that T00P percent of a population
lies between the rtt smallest and the s'" largest of a random sample of n from
that population (no assumption of normality required)

~ = 073 v = 0.90
'.\\p 78 20 93 .99 75 90 95 99
50 5,6 2,1 — — 5,4 1,1 — -
55 6,6 2,2 1,1 — 5,5 2,1 — —
60 7,6 2,2 1,1 — 6,5 2,1 —_ —
Y] 7,7 3,2 1,1 — 6,8 2,2 - —
70 8,7 3,2 1,1 — 7,6 2,2 — —
7s 8,8 3,3 1,1 — 7.1 2,2 — —
’0 9,8 3.3 2,1 — 8,7 3,2 1,1 —
s 10,9 4.3 2,1 — 8,8 3,2 1,1 —
90 10,10 4,3 2,1 — 9,8 3,2 1,1 .
93 11,10 4,3 2,1 — 92,9 3,3 1,1 —
100 11,11 4,4 2,1 — 10,10 3,3 1,1 —
110 12,12 5,4 2,2 — 11,11 4,3 2,1 —
120 14,13 5,5 2,2 - 12,12 4,4 2,1 —_
130 15,14 6,5 3,2 —_— 13,13 5,4 2,1 —_
140 16,15 6,6 3,2 — 14,14 5,6 2,2 —
150 17,17 6,6 3,3 — 16,15 5,5 2,2 —_
170 20,19 7.7 4,3 — 18,17 6,6 3,2 —
200 23,23 9,8 4,4 — 21,21 8,7 3,3 —_
300 | 35,35 13,13 6,6 1,1 33,32 12,11 5,5 —
400 47,47 18,18 9,8 2,1 45,44 16,16 8,7 1,1
500 59,59 23,22 11,11 2,1 57,56 21,20 10,9 1,1
600 72,71 28,27 13,13 2,2 ' 26,256 12,11 2,1
700 | 84,83 33,32 18,15 3,2 80,80 30,30 14,14 2,2
800 96,96 37,2 18,18 3,3 92,92 36,34 16,16 3,2
900 108,108 42,42 21,20 4,3 104,104 40,39 19,18 3,2
1000 121,120 47,47 23,22 4,4 117,116 44,44 21,20 3,3

v = 098 v = 0.99
» P 75 .90 95 99 73 .90 95 99
50 4,4 1,1 — — 3,3 — — —
55 5,4 1,1 — - 4,3 — — —
60 5,5 1,1 e — 41,4 —_ — —
65 6,5 2,1 — — 5,4 1,1 — —_
70 6,6 2,1 — — 5,6 1,1 — —
73 1,6 2,1 — — 5,5 1,1 — —
0 1,7 2,2 — — 6,5 1,1 — —
’s 8,7 2,2 — — 6,6 2,1 — —
90 8,8 3,2 — — 7,6 2,1 — —
93 9,8 3,2 1,1 — 7,7 2,1 —_ —_
100 9,9 3,2 1,1 — 8,7 2,2 — —
131 10,10 3,3 1,1 — 9,8 2,2 — —_
120 11,11 4,3 1,1 — 10,9 3,2 -— -
130 13,12 4,4 2,1 —_ 11,10 3,3 1,1 —-—
140 14,13 4,4 2,1 —_ 12,11 3,3 1,1 —_
150 16,14 5,4 2,1 — 13,13 4,3 1,1 —
170 17,16 6,6 2,2 — 15,15 5,4 2,1 —
200 20,20 7,6 8,2 — 18,18 8,5 2,2 —
300 32,31 11,11 5,4 — 29,29 10,9 4,3 —
400 43,43 16,16 1,8 —_ 40,40 14,18 8,5 —
300 65,64 20,19 9,8 1,1 52,51 18,17 1,7 -
600 67,66 24,24 11,10 1,1 63,63 22,22 9,9 —
700 78,78 29,28 18,18 2,1 75,74 26,26 11,11 1,1
300 90,90 33,33 15,15 2,2 86,86 31,30 13,13 1,1
900 102,102 88,37 18,17 2,2 98,97 35,35 15,16 2,1
1000 114,114 438 .42 20,19 3,2 110,109 40,39 18,17 2,1

When the values of r and s given in the table are not equal, they are interchangeable; i.e., for
n = 120 with confidence at least 0.75 we may assert that 75, of the population lies between the
14th smallest and the 13th largest values, or between the 13th smallest and the 14th largest values.

Adapted with permission from Annals of Methematical Sialistics, Vol. 29, No. 2, Juns 1958, pp. 599-801, from article entitied **Tables
for Obtaining Non-Parametric Tolerance Limita"™ by Paul N. sgmorvme.
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TASBLE A-31.

TABLES FOR DISTRIBUTION-FREE TOLERANCE LIMITS (ONE-SIDED)

Largest values of m such that we may assert with confidence at least v that 100P percent of a
popvlation lies below the mt* largest (or above the m** smallest) of a random sample

of a from that population {no assumption of normality required) -

¥ -_0.75 ¥y = 0.90 y = 0.93 vy = 0.99

; 73 90 95 92 .78 90 93 99| .73 90 95 99 (.75 90 95 .9
so (10 3 1 —}| 9 2 1 —{ 8 2 — —| 6 1 — —
ss |12 ¢« 2 —|10 3 1 —{ 9 2 — —( T 1 - -
60 | 13 4 2 —|1n 8 1 —{100 2 1 —}| 8 1 — —
s | 14 5 2 —j12 ¢« 1 —{n 3 1 —| 9 2 - =
7o |16 5 2 —|18 4 1 —|12 3 1 —~l1w0 2 — —
7s {16 6 2 —{ 14 4 1 —|18 3 1 —}i10 2 — —
%o |17 6 3 —|1 5 2 —ju4u 4 1 —|1nn 2 = =
s {19 7 3 —|1 5 2 —|15 4« 1 —|12 3 — _
o | 20 7 3 —!l1w 5 2 —}16 5 1 —}13 3 1 —
9 21 7 3 —| 18 6 2 — {17 5 2 — | 4 3 1 -
100 { 22 8 3 —{2 6 2 —|18 5 2 |15 4 1 —
1o | 24 9 4 — |2 7 3 —|2 66 2 —|17 4 1 —
120 [ 27 10 4 — |24 8 3 — |2 7 2 —|1 5 1 -—
1% {29 1 5 — |2 9 3 —]2 8 3 —|la g 2 -—
10 | 31 12 5 1|28 100 4 —|22 8 3 —1le2® § 2 —
vso [ 34 12 6 1|31 10 4 —|2 9 3 —|2 7T 2 -—
70 { 38 14 7 1|3 12 5 — |38 11 4 —|[3%% 9 3 -—
200 | 46 17 8 1 | 42 15 6 — | 40 13 5 —1| 3 11 4 —
300 (70 26 12 2| 6 28 10 1|6 22 9 1|38 19 7 —
400 | %4 36 17 3 |8 32 15 2 |8 30 13 1|8 21 11 —
500 (118 45 22 3 [118 41 19 2 [109 8 17 2 103 35 14 1
600 | 143 556 26 4 {136 51 23 3 (138 48 21 2 [126 44 18 1
700 {167 66 31 b5 {160 60 28 4 |156 57 2 3 |49 52 22 2
s00 (192 T4 36 6 (18 69 32 5 {180 66 30 4 |172 61 26 2
%00 (216 34 41 7 |28 79 37 5 |204 1 35 4 {195 70 30 3
1000 241 94 46 8 [233 88 41 6 [208 8 a3 5 [219 79 35 3

d with permimsion from Annals of M

f Methematical Statistics, Vol. 29, No. 2,
for Obtaining Non-Parametric Tolerance leltn"
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TABLE A-32. CONFIDENCE ASSOCIATED WITH A TOLERANCE LIMIT STATEMENT

Confidence v with which we may assert that 100P percent of the population lies between
the largest and smallest of a random sample of a from that population
{continuous distribution assumed)

n P=.75% P = .90 P =95 P=.99
3 .16 .03 01 .00
4 .26 .05 .01 .00
5 .37 .08 .02 .00
6 .47 11 .03 .00
? .56 .15 .04 .00
8 .63 19 .06 .00
9 .70 .23 07 .00

10 .76 .26 .09 .00

n .80 .30 .10 .01

12 .84 34 12 01

13 .87 .38 .14 .01

14 .90 .42 .16 .01

15 .92 .45 17 01

16 .94 .49 .19 01

17 .96 .52 21 .01

18 .96 .bb .23 01

19 9N .58 .25 .02

20 .98 .61 .26 .02

25 99 .73 .36 .03

30 1.00— 82 .45 04

40 - 92 .60 .06

50 — /] 12 .09

60 — .99 .81 .12

70 — .99 .87 .16

80 - 1.00~- 9 .19

90 - — .94 .23

100 — - .96 .26

Adspted with permision from Annels of Methemesios! Stabstics, Vol. 29, No. 2, June 19 . 599601, from article entitied “Tables
for Obtaining Nou-Parametric Tolerunes Limits” by e . psgmwvﬂh.'
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TASLE A-33. CRITICAL VALUES OF r FOR THE SIGN TEST

a tor Twe-Sided Test o for Twe-Sided Test
.01 .05 R .25 00 .03 N0 .28
a for Ono-Sided Test o fer One-Sided Test

. 008 023 .08 128 s 008 028 05 123
1 == —_ —_ — 46 13 15 16 18
2 — —_ — —_ 47 14 16 17 19
3 — —_ — 0 40 14 16 17 19
4 —_ - —_ 0 49 15 17 18 19

[ ] — —_ 0 0 30 15 17 18 20
' — 0 0 1 (] 15 18 19 20
4 —_ 0 0 1 52 16 18 19 21
[ 0 0 1 1 53 16 18 20 21
9 0 1 1 2 54 17 19 20 22
10 0 1 1 2 33 17 19 20 22
1 0 1 2 3 56 17 20 21 23
12 1 2 2 3 57 18 20 21 28
13 1 2 8 3 58 18 21 22 24
14 1 2 3 4 39 19 21 22 24
18 2 3 3 4 60 19 21 23 25
16 2 3 4 5 o 20 22 23 25
17 2 4 4 6 62 20 22 24 25
10 3 4 5] 6 63 20 23 24 26
19 3 4 ] 6 64 21 28 24 26
20 3 5 5 6 &3 21 24 25 27
N 4 § 6 7 66 22 24 25 27
22 4 b 6 1 (Y4 22 26 26 28
23 4 6 ( 8 68 22 26 26 28
24 b5 6 (' 8 (1] 23 25 27 29
23 & 1 7 9 70 23 26 27 29
26 6 7 8 9 7 24 26 28 30
27 6 1 8 10 72 24 27 28 30
20 6 8 9 10 73 25 27 28 3
29 7 8 g 10 74 25 28 29 31
30 i 9 10 11 75 26 28 29 32
31 7 9 10 11 76 26 28 30 32
32 8 9 10 12 77 26 29 30 32
32 8 10 11 12 78 14 29 31 33
34 9 10 11 13 79 27 30 31 33
s 9 11 12 13 30 28 30 32 34
36 9 11 12 14 1 28 31 32 4
7 10 12 18 14 2 28 31 33 35
as 10 12 18 14 s 29 82 33 35
39 11 12 13 15 4 29 382 33 36
40 11 13 14 156 t 19 80 32 34 36
11 11 18 14 16 " 30 33 34 37
42 12 14 16 16 [ 14 31 33 85 87
43 12 14 16 17 ” 31 34 35 38
44 13 16 16 17 (1) 31 34 368 38
43 13 15 18 18 920 32 85 36 39

For values of\/nﬂgr than 90, approximate values of r may be found by taking the nearest integer less than
{(n — 1)/2 — kv/n + 1, where k is 1.2879, 0.9800, 0.8224, 0.5752 for the 1, 5, 10, 25% values, respectively.

Adapted with permimion from Jniroduction fo Stafisiical Anal (2d ed.) by W. J. Dixon and P. J. Massey, Jr., Copyright, 1957,
I(G(}nw»ﬂmg:ﬂ: Coupn:’y Ine. r 4
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TABLE A-34. CRITICAL VALUES OF T.(n) FOR THE WILCOXON SIGNED-RANKS TEST

T, is the integer such that the probability that T < T, is closest to «. For example, for n ='8,
Pr{T < 3} = .020 and Pr{T < 4} = .027; hence we list T.ou (8) = 4.

a for One-Sided Test

025 01 005
R a for Twa-Sided Test
05 02 O
) 0 — —
7 2 0 =
8 4 2 0
9 6 3 2
10 8 5 3
11 11 7 5
12 14 10 ¥
13 17 13 10
14 21 16 13
15 25 20 ' 16
16 30 24 20
17 356 28 23
18 40 33 28
19 46 38 32
20 52 43 38
n ) 59 49 43
22 66 56 49
23 78 62 543
24 81 69 61
25 89 ™ 68
For large n,
1
Tomy = M ED V B+ V@a + 1) oximately
4 24
where z is given in Table A-2.
Adapted with permission from Some Ropid Approxi ‘ Statisatical Procedures by F. Wi , 1949, American Cyanamid Company.
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Adapted with permision trom 4 M{llion Randem Digils by The Rand Corporation, Capyright, 1953, The Feree Pross.
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1.801
—=0.175
—0.861
—0.577

0.827

—1.344
1.476
0.527

—0.645

-0.514

—0.656
—0.778
0.352
1.352
0.017

—0.218

1.118
—1.622
—1.103
—0.677

1.110
—-0.278
0.178
0.312
0.469

—0.730
0.834
—1.397
0.238
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—0.160
0.496
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0.658
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~—0.008
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TABLE A-37 (Continved). SHORT TABLE OF RANDOM NORMAL DEVIATES
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1.179
—0.328
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0.256
0.552
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0.114
1.156
0.236
0.827
2.276

1.043
0.485
0.021
—0.033
—1.517

1.577
1.523
—0.253
—1.459
—1.008

—0.520
0.598
1.286
0.051
1.103

0.355
0.511
—-0.121
—0.018
~1.296

-~0.164
0.301
—0.533
0.935
—-2.118

0.481
0.356
0.175
0.832
1.178

—2.061
—0.582
—1.680

0.560
—2.067

—0.336
1.483
-0.206
—-0.333
0.643

1.016
—0.523
2.957
—1.637
0.905

1.175
0.458
0.641
0.252
0.693

2.305
0.185
2.070
—1.022
1.148

—-1.172
-0.244
-0.122

6.075
—1.410

-0.671
0.122
-0.820
0.460
—0.921

0.427
—1.325
1.371
=2.791
0.568

1.416
—1.506
-0.594

1.961
—-0.667

—0.888
0.279
0.149
0.256

-0.827

-1.367
—0.351
1.417
—1.081
0.543

0.942
—-0.149
2.021
0.426
-0.729

—0.148
—0.646
-0.972
~0.746

1.745

0.791
1.089
0.920
1.621
—-1.733

0.380
0.318
—0.845
0.366
0.377

—0.133
-0.170
0.108
—0.457
0.505

—-0.122
—0.460
—0.371
0.079
0.145

—0.695
0.275
0.266
0.139

—1.215

—0.043
1.805
1.742

-0.270
0.906

—0.480
~0.051
~1.354
-1.296
—0.200

—0.450
—1.002
~0.769
~0.637

1.099

T-89

—0.290
.555
.313

0.209

—0.249

—1.737
1.721
—1.796
1.256
1.767

—0.263
0.339
—1.287
0.770
0.773

—0.79%4
—1.050
—0.257
—0.531
—-0.397

—0.213
—~1.274
—1.256
—0.206

0.459

—-0.324
—1.310
0.826
1,008

—0.904

—0.846
-0.130
1.235
1.515
0.104

0.243
1,798
0.487
—1.557
6.639

0.041
0.158
0.286
—1.390
0.727

—0.038
0.648
—0.514
—1.968
0.543

-0.716
1.401
—0.253
~0.024
0.338

0.069
0.749
0.309
2.520
0.682

—0.695
1.304
—0.187
1.324
0.652

—1.498
0.110
-0.680
2.022
—1.902

0.154
0.874
~0.137
—0.326
~0.572

-0.202
—-1.271
—0.666
—0.487
—0.401

0.359
-0.123
1.827
1.976
0.178

—1.399
1.078
1.432

-1.318
1.005

0.345
—0.353
1.794
0.379
0.778

—1.004
0.873
—1.900
—0.623
0.064

1.396
—1.142
—0.891

0.323
—0.281

—~1.185
0.179
2.224

-0.673

—0.648

-~1,348
0.402
—2.339
0.488
—0.947

1.088
0.563
—0.565
0.210
—0.748

—0.435
-1.020
1.043
0.489
-1.186

0.411
—0.917
0.505
0.306
0.553

1.500
1.175
—0.296
0.173
1.126

—-0.448

1.629
-0.210
~0.744
—0.480

—0.537
0.776
—0.571
0.955
0.169

—1.240
0.015
1.017
0.009
0.589

—-0.466
0.205
1.135

—1.804
0.040

—0.070
0.994
—1.742

1.239
—0.831
—0.237
-0.037

0.148

—0.689
1.177
0.024
1.037

—1.753

0.218

—0.135
—0.149
0.978

—2.103
0.650
0.733

—0.061

—1.422

—0.926
—0.102
-2.715
—1.728

1.134

0.120
—0.648
—0.358
—0.860
—1.354

—0.589
0.102
—0.202
(.366
—1.363

0.901
0.641
—1.222
-0.369
-0.018
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ENGINEERING DESIGN HANDBOOKS

Listed below are the Handbdoks which have been published or are currently under preparation.
tion dates prior to 1 August 1962 were published as 20-

series Ordnance Corps pamphlets.

Handbooks with publica-
AMC Circular 310-38, 19 July

1963, redesignated those publications as 706-series AMC pamphlets (e.g., ORDP 20-138 was redesignated AMCP 706-138).
AVl new, reprinted, or revised Handbooks are being published as 706-series AMC pamphlets.

No.

100
104
106

107
D8
110
m
12
ns

114
ns
116
120

121
123
125
127
128(S)
130

134
135
136
137

138
139

14D
145
150
16D(S)
161(S)

162(S-RD)

165
170(C)
175
176(C)
177
178(C)

179
180
185

186
187
188

189
190
195
196
197
198
199
200
201

Title

*Design Guidance for Producibility
*Value Engineering
Elements of Armament fngineering, Part One,
Sources of Energy
Eiements of Armament Engineering, Part Two,
8allistics
Elements of Armament Engineering, Part Three,
Weapon Systems and Components
Experimental Statistics, Section 1, Basic Con-
cepts and Analysis of Measurement Data
Experimental Statistics, Section 2, Analysis of
Enumerative and Classificatory Data
Experimental Statistics, Section 3, Planning
and Analysis of Comparative Experiments
Experimental Statistics, Section 4, Special
Topics
Experimental Statistics, Section §, Tables
Basic Environmental Concepts
*Basic Environmental Factors
*Design Criteria for Environmental Control of
Mobile Systems
Packaging and Pack Engineering
*Hydraulic Fluids
Electrical Wire and Cable
*Infrared Military Systems, Part One
*Infrared Military Systems, Part Two (U)
Design for Air Transport and Airdrop of
Materiel
Maintainability Guide for Design
Inventions, Patents, and Related Matters
Servomechanisms, Section 1, Theory
Servomechanisms, Section 2, Measurement and
Signal Converters
Servomechanisms, Section 3, Amplification
Servomechanisms, Section 4, Power Elements
and System Design N
Trajectories, Differential Effects, and Data
for Projectiles
*Dynamics of a Tracking Gimbal System
Interior Ballistics of Guns
Elements of Terminal Ballistics, Part Dne,
K111 Mechanisms and Vulnerability (U)
Elements of Terminal Ballistics, Part Two,
Collection and Analysis of Data Concerning
Targets (U)
Elements of Terminal Ballistics, Part Three,
Application to Missile and Space Targets (U)
tiquid-Filled Projectile Design
Armor and Its Application to Vehicles (U)
So11d Propellants, Part One
Solid Propellants, Part Two (U)
Properties of Explosives of Mil1itary Interest
tProperties of Explosives of Military interest,
Section 2 (U)
Explosive Trains
*Principles of Explosive Behavior
Military Pyrotechnics, Part One, Theory and
Application
Military Pyrotechnics, Part Two, Safety,
Procedures and Glossary
Military Pyrotechnics, Part Three, Properties
of Materials Used in Pyrotechnic Compositions
*#ilitary Pyrotechnics, Part Four, Design of
Ammunition for Pyrotechnic Effects
Military Pyrotechnics, Part Five, Bibliography
*Army Weapon System Analysis
*Development Guide for Reliability, Part One
*Oevelopment Guide for Reliability, Part Two
*Development Guide for Reliability, Part Three
*Development Guide for Reliability, Part Four
*Development Guide for Reliability, Part Five
*Development Guide for Relfability, Part Six
*Rotorcraft Engineering, Part One, Prelimi-
nary Design

* UNDER PREPARATION--not avatlable
t OBSOLETE--0ut of atook

No.
202

203

205
210
211(C)
212(5;
213(s
214(S
215(¢C
235
239(S)
240(C)
241(s)
242

244

245(C)
246

247
248

249

250
251
252
255
260
270
280

281(S-R0)
282

283
284(C)
285
286
290(C)
29

292

293
294(S)

295(S)
296
297(S)

327
329
33
335(S-RD)
34D
341
342
343
344
345
346
347
350
3585
356
357

Title

*Rotorcraft Engineering, Part Two, Detail
Design
*Rotorcraft Engineering, Part Three, Qualifi-
cation Assurance
*Timing Systems and Components
Fuzes
Fuzes, Proximity, Electrical, Part One (U)
Fuzes, Proximity, Electrical, Part Two (U)
Fuzes, Proximity, Electrical, Part Three (U)
Fuzes, Proximity, Electrical, Part Four (U)
Fuzes, Proximity, Electrical, Part Five (U)
*Hardening Weapon Systems Against RF Energy
*Small Arms Ammunition (U)
Grenades (U)
*Land Mines (U)
Design for Control of Projectile Flight
Characteristics
Ammunition, Section 1, Artillery Ammunition--
General, with Table of Contents, Glossary
and Index for Series
Ammunition, Section 2, Design for Terminal
Effects (U)
tAmmunition, Section 3, Destgn for Control of
Fitght Characteristics
Ammunition, Section 4, Design for Projection
tAmmunition, Section 5, Inspection Aspects of
Artillery Anmunition Design
Ammunition, Sectfon 6, Manufacture of Metallic
Components of Artillery Ammunition
Guns --General
Muzzle Devices
Gun Tubes
Spectral Characteristics of Muzzle Flash
*Automatic Weapons
Propellant Actuated Devices
Design of Aerodynamically Stabilized Free
Rockets
Weapon System Effectiveness (U)
tPropulsion and Propellants
Aerodynamics
Trajectories (U)
Elements of Afrcraft and Missile Propulsion
Structures
Warheads--General (V)
Surface-to-Afr Missiles,
Integration
Surface-to-Air Missiles,
Control
Surface-to-Air Missiles,
Surface-to-Air Missiles,
Armament (U)
Surface-to-Air Missiles,
measures {U)
Surface-to-Air Missiles,
and Power Sources
Surface-to-Air Missiles,
Problem (V)
Fire Control Systems--General
*Fire Control Computing Systems
Compensating Elements
*Nuclear Effects on Weapon Systems (U)
Carriages and Mounts--General
Cradies
Recoil Systems
Top Carriages
Bottom Carriages
tquilibrators
Elevating Mechanisms
Traversing Mechanisms
*Wheeled Amphibians
The Automotive Assembly
Automotive Suspensions
*Automotive Bodies and Hulls

Part Dne, System
Part Two, Weapon

Part Three, Computers
Part Four, Missile

Part Five, Counter-
Part Six, Structures

Part Seven, Sample



