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NOTICE

This report presents in skeleton form the tables which

will eventually appear in the Manual on Experimental

Statistics for Ordnance Engineers, as an aid to evaluation

of drafts of various portions of the Manual being circulated

for comment.
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TABLE II

Percentiles of the t Distribution

Use d.f, 1(1)30, 40, 60, 120, oo . Values taken from Table A-5
Dixon and Massey ** Introduction to Statistical Analysis,” Second
Edition, McGraw-Hill (1957).

3
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TABLE III

" degrees of freedom for numerator

I

•H

s
o

«H C5

O 0)

-d '

CO

(1) ^
(D O

bO
O S
T3 O •

-d j-i

n o o
0 -p

csi^ ci

CJ «H C3

Reproduce from Dixon and Massey, Table A-7a, Second Edition,
McGraw-Hill (1957)

.

Reproduce also F QQ(n^,n„). This is Table A-7b of the above
reference. ^ ^

4 -
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TABLE IV

Percentiles of q (Studentized Range)

qp

q = w/s. w is the range of t observations, and v is the number
of degrees of freedom associated with the standard deviation s.

*^.95 *^,99

V 2(1)20

1

(1)
20

Values for above tables taken from Table A-18, Dixon and
Massey, Second Edition (1957)

.

5
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TABLE V

Percentiles of the Distribution

Values of Xp corresponding to P

For large degrees of freedom,

x| — (Zp + >/2(d.f.) -1)2/2

where Zp is given in Table I.

d.f. “ 1(1) 16, 18, 20, 24, 30, 40, 60, 120

Values taken from Table A-6a, Dixon and Massey, McGraw-Hill
Second Edition (1957)

.

6
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TABLE VI

Confidence Belts for Proportions

(Change labels. Ordinate label - P
Abscissae label - p)

1st chart Confidence coefficient .90

2nd chart Confidence coefficient .95

3rd chart Confidence coefficient .99

Charts 1,2,3 are reproduced from Dixon and Massey, p, 414,
415, 416, Second Edition, McGraw-Hill (1957).

7
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TABLE VII

Confidence Belts for the Correlation Coefficient

(confidence coefficient .95)

Reproduced from Table A-27, Dixon and Massey, Second Edition,
McGraw-Hill (1957)

,

8
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TABLE IX

Maximum and Minimum Working Probits and Range

Expected
probit

Y

Minimum
working
probit

7q

Range
1/z

Maximum
working
probit

^100

Expected
probit

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

2.1 1.7866 168.00 8.2134 7.9
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
2.7 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 18.5216 7.4214 7.0

3.1 2,6624 15.2402 7.3376 6.9
3.2 2,7449 12.6662 7.2551 6.8
3.3 2.8261 10.6327 7.1739 6.7
3.4 2.9060 9.0154 7,0940 6.6
3.5 2 . 9842 7.7210 7.0158 6 .

5

3.6 3,0606 6.6788 6.9394 6.4
3.7 3.1351 5.8354 6.8649 6.3
3.8 3.2074 5.1497 6.7926 6.2
3.9 3.2773 4.5903 6.7227 6.1
4.0 3.3443 4.1327 6.6557 6.0

4.1 3.4083 3.7582 6.5917 5.9
4.2 3.4687 3.4519 6.5313 5.8
4.3 3.5251 3.2025 6.4749 5.7
4.4 3.5770 3.0010 6.4230 5.6
4.5 3.6236 2.8404 6.3764 5.5

4.6 3.6643 2.7154 6.3357 5.4
4.7 3.6982 2.6220 6.3018 5.3
4.8 3.7241 2.5573 6.2759 5.2
4.9 3.7407 2.5192 6,2593 5.1
5.0 3.7467 2.5066 6,2533 5.0

i
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TABLE V

Tolerance Factors for Normal Distributions

Factors K such that the probability is y that at

least a proportion P of the distribution will be in-

cluded between X + Ks, where X and s are estimates

of the mean and standard deviation computed from a sample

of n.

Use format as pp. 102-107, "Techniques of Statistical

Analysis", Eisenhart, Hastay and Wallis, McGraw-Hill (1947).

Abridge, using n = 2(1)20, 25, 30(10)100, 100(100)600,

800, 1000, CD .
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TABLE XI

Criteria for Rejection of Outlying Observations

Statistic Number of
observations

n

Critical values

.30
a=
.20

a=
.10 .05

a^~
.02 .01

a’®
. 005

Reproduced from Table A-8e^ Dixon and Massey^ McGraw-Hill^

Second Edition (1957)

.
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TABLE XII

Percentiles of T(n) for the "Wilcoxon Signed-ranks Test”

n ^.025^“^ T '^.005<“>

6 0
i' 2 0 ~

8 4 2 0
9 6 3 2

10 8 5 3

11 11 7 5
12 14 10 7
13 17 13 10
14 21 16 13
15 25 20 16

16 30 24 20
17 35 28 23
18 40 33 28
19 46 38 32
20 52 43 38

21 59 49 43
22 66 56 49
23 73 62 55
24 81 69 61
25 89 77 68

Adapted from Table II, Fo Wilcoxon, 1949, "Some rapid

approximate statistical procedures”. New York;American

Cyanamid Company, p, 14

»

(See also. Table G, p. 254, Siegel, ”Non~parametric

Statistics”, McGraw-Hill (1956).

For large n,

Tp(n) * " ^1 p J
approximately

where z is given in Table I.

13 -
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TABLE XIII

Probabilities Associated with the Mann-Whitney Test

Probabilities associated with values as small as U.

Reproduce tables of Mann and Whitney from Annals of

Mathematical Statistics Volume 18^ (1947), pp. 52-54.

(Same tables are in Siegel, McGraw-Hill, 1956, Table J)

,

Eliminate last two columns of last table. Put note above

each table

:

”n^ is the smaller of n^,n^,

n^ is the larger of n^,ng.’’
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TABLE XIV

Percentiles of UCn^^ng) for the "Mann Whitney" Test

a) U 001^^1 ^^2^ Reproduce Table p. 274 of

b) Reproduce Table p. 275 of *.

c) U 025^^1 ^^2^ Reproduce Table p, 276 of *

^ 05^^!^ ^2^ Reproduce Table p. 277 of *.

Put note above each table: "n^^n^ are the larger and

smaller respectively of n^^n^."

*) Siegel, McGraw-Hill, 1956

NOTE

:

for n > 20,

U
a/2

- z
l-a/2 12

approximately where z is given in Table I

15
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TABLE XVI I la

Table of Required Sample Sizes

Sample size required for detecting, with probability 1-p,
whether the average m of a new product differs from the
standard m^ (or whether two product averages m. and m„
differ).

^ A B

m-m
d = 0

(or d ”a-”b if we are comparing two products)

.

The standard deviations are assumed to be known

a * .01

\l-p
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 5 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

t then we should add 4 to the tabulated values to obtain the
approximate required sample size. (If we are comparing two
product averages, add 2 to the tabulated values. For this
case, we must have •
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TABLE XVI I la (Continued)

a “ .05

d
.50 .60 .70 .80 .90 .95 ,99

.1 385 490 618 785 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 5 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 a from our sample and use Student’s
t, then we should add 2 to the tabulated values to obtain
the approximate required sample size. (If we are comparing
two produce averages, add 1 to the tabulated values).
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TABLE XVIIIb

Table of Required Sample Sizes

Sample size required for detecting with probability 1-a
whether

a) the average m of a new product exceeds that of a
standard

b) the average m of a new product is less than that
of a standard

c) the average of a specified product exceeds the
average of another specified product m_

.

The standard deviations are assumed to be known
ra-m,

a) d “ -
0

b) d -
m^-m

c)
1%

a - ,01

d
.50 .60 .70 .80 .90 .95 .99

.1 542 666 813 1004 1302 1578 2165

.2 136 167 204 251 326 395 542

.4 34 42 51 63 82 99 136

.6 16 19 23 28 37 44 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 6

3.0 1 1 1 2 2 2 3

If we must estimate a from our sample^ and use Student’s
tf then we should add 3 to the tabulated values to obtain the
approximate required sample size. (If we are comparing two
product averages, add 2 to the tabulated values. For this
case, we must have **

'
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Table XVIIIb (Continued)

a “ o 05

.50 .60 .70 .80 .90 .95 .99

.1 271 361 471 619 857 1083 1578

.2 68 91 118 155 215 271 395

.4 17 23 30 39 54 68 99

. 6 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 Z' 2 3 4 5 7

O
00 1 2 2 2 3 4 5

o•
CM 1 1 2 2 3 3 4

CO • o 1 1 1 1 1 2 2

If we must estimate a from our sample, and use Student’s
t, then we should add 2 to the tabulated values to obtain tne
approximate required sample size. (If we are comparing two
product averages, add 1 to the tabulated values. For this
case, we must have *
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TABLE XIX

Percentiles for cp w

n 'P.95 'P
. 975 'P.99 'P.995 'P.999 'P.9995

2

(1)

20

Reproduced from Table A~8c(l), Dixon and Massey,

Second Edition, McGraw-Hill (1957)

.
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TABLE XX

X^-Xb
Percentiles for cp’ - (w^+w^)

Reproduced from Table A-8c(2), Dixon and Massey, Second

Edition, McGraw-Hill (1957)

.
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TABLE XXII

Percentiles of F’

“b

“A

2 3 4 5 6 7 8 9 10

2

.005

.01

.025

.05

.0078

.0157

.039

.079

3

.005

.01

.025

.05

4

5

6

7 t»

8

9 f»

10 tt

Taken from Table A-8d, Dixon and Massey, Second' Edition,
(1957).
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U. S. DEPARI'MKNT OF COMMFHCK
Siiu'luir W St-croUiry

NATIONAL Bl'KEAU OF STANDAHDh
A. V. Asliii, Director

THE NATIONAL BUREAU OF STANDARDS

The scope of activities of tlie National Bureau of Standards at its headquarters in Washington,
D. C., and its mpjor field laboratories in Boulder, Colorado, is suggested in the following listing of

the divisions and sections engaged in technical work. In general, each section carries out spe-

cialised research, development, and engineering in the field indicated hy its title. A brief

description of the activities, and of the resultant reports and publications, appears on the
inside front cover of this report.

WASHINGTON, D. C.

Electricity and Electronics. Resistance and Reactance. Electron Tubes. Electrical Instruments.

Magnetic Measurements. Dielectrics. Engineering Electronics. Electronic Instrumentation.
Electrochemistry.

Optics and Metrology. Photometry and Cplorimetry. Optical Instruments. Photographic
Technology. Length. Engineering Metrology.

Heat and Power. Temperature Physics. Thermodynamics. Cryogenic Physics. Rheology
and Lubrication. Engine Fuels.

Atomic and Radiation Physics. Spectroscopy. Radiometry. Mass Spectrometry. Solid State

Physics. Electron Physics. Atomic Physics. Nuclear Physics. Radioactivity. X-rays. Betatron.

Nucleonic Instrumentation. Radiological Equipment. AE(] Radiation Instruments,

Chemistry. Organic (boatings. Surface Chemistry. Orgajiic (Chemistry. Analytical Chemistry.

Inorganic Chemistry. Electrodeposition. Gas (diemistry. Physical Chemistry. Thermo-
chemistry. Spectrochemistry. Pure .Substances.

Mechanics. Sound. Mechanical Instruments, Fluid Mechanics. Engineering Mechanics.

Mass and Scale. Capacity, Density, and Fluid Meters. Combustion Controls.

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and Specifica-

tions. Polymer Structure. Organic Plastics. Dental Research.

Metallurgy. Thermal Metallurgy, ('hemical Metallurgy. Mechanical Metallurgy. Corrosion.

Metal Physics.

Mineral Products. Engineering ('.eramic.s. Class. Refractories. Enameled Metals. Concreting

Materials. Constitution and Microstructurc

Building Technologv. Structural Eugiiu-eiing fir<- Protection. Heating and Air (.ondi-

tioning. Floor, Roof, and Wall (Coverings. Codes and .Spet ifications.

Applied Mathematics. Numerical Analysis Ccunputation. .Statistical Engineering Mathe-

matical Physics.

Data Processing Systems. SFA(^ Engineering (iroup. (Components and Techniques. Digital

Circuitry. Digital Systems. Analogue Systems. Application Engineering.

• Office of Basic Instrumentation • Office ol Weights and Measures

BOULDER, COLORADO
Cryogenic Engiiteeriiig. (Cryogenic Equipment. Cryogenic Processes. Properties of Materials.

Gas Liquefaction.

Radio Propagation Physics. Upper Atmosphere Besearch. Ionospheric Research. Regular

Propagation Services. Sun-Earth Relationships.

Radio Propagation Engineering. Data Reduction Instrumentation. Modulation Systems.

Navigation Systems. Radio Noise. Tropospheric Measurements. T ropospheric Analysis. Radio

Systems Application Engineering.

Radio Standards. Radio Frequencies. Microw ave Frequencies. High I* requeney Electrical

Standards. Radio Broadcast Service. High Frecpiency Impedance Standards. (.alihration

Center. Microwave Physics. Microwave C'ircuil Standards.




