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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Introduction

A statistical tolerance interval is an estimated interval, based on a sample, which can be asserted with
confidence level 1 - «, for example 0,95, to contain at least a specified proportion p of the items in the

population. The limits of a statistical tolerance interval are called statistical tolerance 1

confidence level 1 - ais the probability that a statistical tolerance interval constructed in the
manner will contain at least a proportion p of the population. Conversely, the probabilit

imits. The
prescribed
y that this

interval will contain less than the proportion p of the population is a. This part of ISO 16269 describes
both one-sided and two-sided statistical tolerance intervals; a one-sided interval is constructed with an

rval for a parameter. The confidence statement of a confidence interval is ¢hat the
rval contains the true value of the parameter a proportion 1 - a of the cdses in a lor]

is dptermined using one of the Forms A,.B, or C given in Annex B.
Parp
If d
intd
any

metric methods for distributions pther than the normal are not considered in this part of
eparture from normality is suspected in the population, distribution-free statistica
rvals may be constructed, The procedure for the determination of a statistical tolerance
continuous distribution-s provided in Form D of Annex B.

Thd
cap
or b

statistical tolerance\limits discussed in this part of ISO 16269 can be used to compare
hbility of a processwith one or two given specification limits, either an upper one U or a |
oth in statistieal process management.

Abd
and
2.5,
the

vetheuppépspecificationlimit Uthereistheupperfractionnonconformingpy (1SO 3534-2:7
below thelower specification limit L there is the lower fraction nonconforming p;, (ISO 35
5). Thessum py + py, = pris called the total fraction nonconforming. (ISO 3534-2:2006, 2.5.6
spécification limits U and L there is the fraction conforming 1 - py.

yver limit.

bn p of the
confidence
confidence
g series of
statistical
iterval in a
conditions.
statistical

1d they will
dependent

metric and
istic being
statistical
1 - aif the
ce interval

ISO 16269.
tolerance
nterval for

he natural
ower one L

1006,2.5.4)
34-2:2006,
). Between

The ideas behind statistical tolerance intervals are more widespread than is usually appreciated, for

example in acceptance sampling by variables and in statistical process management, as will
out in the next two paragraphs.

be pointed

In acceptance sampling by variables, the limits U and/or L will be known, py, pr, or pt will be specified as

an acceptable quality limit (AQL), @ will be implied and the lot is accepted if there is at least
100(1-a)% confidence that the AQL is not exceeded.

an implicit

In statistical process management the limits U and L are fixed in advance and the fractions py, pr, and

pt are either calculated, if the distribution is assumed to be known, or otherwise estimated

. This is an

example of a quality control application, but there are many other applications of statistical tolerance

intervals given in textbooks such as Hahn and Meeker.[13]

© IS0 2014 - All rights reserved
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In contrast, for the statistical tolerance intervals considered in this part of ISO 16269, the confidence
level for the interval estimator and the proportion of the distribution within the interval (corresponding
to the fraction conforming mentioned above) are fixed in advance, and the limits are estimated. These
limits may be compared with U and L. Hence the appropriateness of the given specification limits U
and L can be compared with the actual properties of the process. The one-sided statistical tolerance
intervals are used when only either the upper specification limit U or the lower specification limit L is
relevant, while the two-sided intervals are used when both the upper and the lower specification limits
are considered simultaneously.

The termmology w1th regard to these different limits and 1ntervals has been confusmg, as the
spec1f1cat' on i

The first edition of this standard considered statistical tolerance intérvals based only on a single sample
of size n. This edition considers statistical tolerance intervals for mpopulations with the same standard
deviation, based on samples from each of the m populations, eaclysample being of the same size n.

vi © ISO 2014 - All rights reserved
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Statistical interpretation of data —

Part 6:
Determination of statistical tolerance intervals
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3.1

3.1
sta
intd
tha

Scope

5 part of ISO 16269 describes procedures for establishing statistical tolerance integvals t
bast a specified proportion of the population with a specified confidence level.(Both ong
-sided statistical tolerance intervals are provided, a one-sided interval having’either an
er limit while a two-sided interval has both upper and lower limits. Twomethods are

stribution-free method for the case where nothing is known about the distribution exce
Linuous. There is also a procedure for the establishment of two-sided-Statistical toleranc
more than one normal sample with common unknown variance:

Normative references

following documents, in whole or in part, are normatively referenced in this docume

3534-1:2006, Statistics — Vocabulary and symbols — Part 1: General statistical terms and
robability

3534-2:2006, Statistics — Vocabularyzand symbols — Part 2: Applied statistics

Terms, definitions andisymbols

the purposes of this dgcument, the terms and definition given in 1ISO 3534-1, ISO 3534
bwing apply.

Terms and-definitions

1

istical felerance interval

rval determined from a random sample in such a way that one may have a specified level of]
the.nterval covers at least a specified proportion of the sampled population

hat include
-sided and
upper or a
brovided, a

hmetric method for the case where the characteristic being studied has@ nhormal distripution and

pt that it is
e intervals

nt and are

spensable for its application. For dated references, only the edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

terms used

-2 and the

confidence

[SO

RCE: ISO 55354-1:2006, 1.26]

Note 1 to entry: The confidence level in this context is the long-run proportion of intervals constructed in this
manner that will include at least the specified proportion of the sampled population.

3.1.

2

statistical tolerance limit
statistic representing an end point of a statistical tolerance interval

[SOURCE: ISO 3534-1:2006, 1.27]

Note 1 to entry: Statistical tolerance intervals may be either

one-sided (with one of its limits fixed at the natural boundary of the random variable), in which case they

have either an upper or a lower statistical tolerance limit, or

© IS0 2014 - All rights reserved
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— two-sided, in which case they have both.

3.1.3
coverage

proportion of items in a population lying within a statistical tolerance interval

Note 1 to entry: This concept is not to be confused with the concept coverage factor used in the Guide for the
expression of uncertainty in measurement (GUM )[5l.

3.14

normal population
normally distributed-poputation

3.2 Symbbols

For the pui
ki(n; p; 1 -

ko(m; p; 1 -

k3(m; p; 1 -

ka(n; p; 1 -

kc(n; p; 1 -

kp(n; m; p;

poses of this part of ISO 16269, the following symbols apply.

a)

a)

a)

a)

a)

factor used to determine the limits of one-sided intervals i.e. x, 0y when u is
known and o is unknown

factor used to determine the limits of two-sided intervalsi.e/x;, and xy when u is
known and o is unknown

factor used to determine the limits of one-sided infepvals i.e. x, or xy when u is
unknown and o is known

factor used to determine the limits of two-sided intervals i.e. x;, and xy when u is
unknown and o is unknown

factor used to determine x1, or xy whei'the values of u and o are unknown for
one-sided statistical tolerance interval. The suffix C is chosen because this k-fact
is tabulated in Annex C.

factor used to determine xyrand xy; (i = 1,2,...,m; m = 2) when the values of the me
ui and the value of the common o are unknown for the m two-sided statistical tol
ance intervals. The suffix D is chosen because this k-factor is tabulated in Annex

number of observations in the sample

minimum preportion of the population asserted to be lying in the statistical tolef
ance interyal

p-fractile of the standardized normal distribution
Jjth'observed value ..

jth observed value (j = 1,2,...,n) of ith sample (i = 1,2,...,m)

DI’

ans
eIr-

Xmax

Xmin

XL

XU

|

maximum value of the observed values: xpax = max {x1, X2, ..., Xn}
minimum value of the observed values: xpin = min {x1, X2, ..., X}
lower limit of the statistical tolerance interval

upper limit of the statistical tolerance interval

1 n
sample mean, X = - 2 X
j=1

© ISO 2014 - All rights reserved
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n

, _ 1
sample mean of ith sample, (i=12,..m), X; =;2Xz’j

X;
j=1
2
n ) n
o 3 2% ‘{ 2%
— =1 j=1
s sample standard deviation, s= |—— Z (xj —x) =2 /
n-1 n(n-1)
j=1
o , , 1 - 12
Si sample standard deviation of ith sample, (1 = 1,2,...,m), s;= Z(Xfi -X;)
(n-55

s ooled sample standard deviation, s ! ii(x X )2 ! isz

p ) = _— o — . = —_— .

p p P m(n—1) &4 ij i m i
i=14<1 =1
1-p confidence level for the assertion that the proportion of the population lying within
the tolerance interval is greater than or equalto‘the specified level p

u population mean
Ui population mean of the ith populationi(i'=1,2,...,m)
o population standard deviation
4 |Procedures
4.1{ Normal population with known mean and known variance
Whgn the values of the mean, y, and the variance, 02, of a normally distributed population are known, the
disfribution of the characteristic'under investigation is fully determined. There is exactly a proportion
p of|the population:
a) [to the right of x|, =@-~tip x o (one-sided interval);
b) [to the left of xg5 + up x 0 (one-sided interval);
c) |betweenxy=u —U1+p)/2 X 0 and xy = U + fi(1+p)/2 * 0 (two-sided interval).
In the above equations, up is the p-fractile of the standardized normal distribution.
NOTE As such statements are known to be true, they are made with 100 % confidence.
4.2 Normal population with unknown mean and known variance

When one or both parameters of the normal distribution are unknown but estimated from a random
sample, intervals with similar properties to the ones in 4.1 can still be constructed. Suppose for example
that the mean is unknown but the variance is known. Then a constant k can be found such that the
interval between

X, =X—ko andxy =Xx+ko

contains at least a proportion p of the population with a specified confidence of 1-a. Note two important
distinctions from the situation in 4.1 where the parameters were assumed known. First, when one or
more parameters are estimated the interval contains at least a proportion p of the population, not exactly

© IS0 2014 - All rights reserved
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a proportion p of the population. Secondly, when parameters are estimated, the statement is only true
with a pre-specified confidence of 1-a. The factor k in the expression of the limits above depends on the
unknown parameters of the normal distribution, on the proportion p, on the confidence coefficient 1-«,
and on the number of observations in the random sample. Exact k-factors are given in Annex A when one
of the parameters of the normal distribution is unknown and the other parameter is known.

4.3 Normal population with unknown mean and unknown variance

Forms A and B, given in Annex B, are applicable to the case where both the mean and the variance of
the normal populatlon are unknown. Form A applles to the one-sided case, while Form B applles to the

two-sided
formula for

first columln of the tables of Annex D. Details about the derivation of the k-factors of Annex D.abe g

in Annex F

4.4 Nori

Form C, giy
population
under cons

4.5 Any

If the char
statistical

independe
and E.2 prg
to be used,

q

J

NOTE 1
depend on t

NOTE 2
than the no
used. Select
distribution

5 Exam

T

L dASC. ['Ul 111 l‘\ lb UDCU VVlLll LllC LdUle Ul l\'ldLLUl N lll ﬂlllltf)& L;, Ul dlLCl lldLlVCl_y ublllg LllC [SP
the k-factor given in clause A.5 in Annex A. Form B is used with the k-factors given in

mal populations with unknown means and unknown common variance

en in Annex B, is applicable to the case where both the means and thevariances of the nor
s are unknown. Furthermore, the variances are assumed to be identical for all populat
ideration, in which case we talk of the common variance.

continuous distribution of unknown type

acteristic under investigation is a variable from a population of unknown form, the
folerance interval can be determined from the sample order statistics x(;) of a sample
1t random observations. The procedure given in.For¥m D used in conjunction with Tableg
vides the steps for the determination of the required sample size based on the order statig
the desired confidence level, and the desired-content.

tatistical tolerance intervals where the clivice of end points (based on order statistics) does|
he sampled population are called distribution-free statistical tolerance intervals.

his International Standard does ot provide procedures for distributions of known type o
rmal distribution. However, if the distribution is continuous, the distribution-free method ma

ed references to scientific literature that may assist in determining tolerance intervals for o
s are also provided at the end of this document.

ples

| for Examples 1 and 2

Forms A t4
ISO 2854

B, givenvin Annex B, are illustrated by Examples 1 and 2 using the numerical value
976,[2}-Clause 2, paragraph 1 of the introductory remarks, Table X, yarn 2:12 measure

xact
the
ven

mal
ons

na
pf n
E.1
tics

not

ther
7 be
ther

5 of
s of
lere

and calculations in the dlfferent examples are expressed in centlnewtons (see Table 1).

Table 1 — Data for Examples 1 and 2

lata

Values in centinewtons

228,

6

232,7 | 238,8 | 317,2 | 315,8 | 275,1 | 222,2 | 236,7 | 224,7 | 251,2 | 210,4

270,7

These measurements were obtained from a batch of 12000 bobbins, from one production job, packed
in 120 boxes each containing 100 bobbins. Twelve boxes have been drawn at random from the batch
and a bobbin has been drawn at random from each of these boxes. Test pieces of 50 cm length have been

© ISO 2014 - All rights reserved
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cut from the yarn on these bobbins, at about 5 m distance from the free end. The tests themselves have
been carried out on the central parts of these test pieces. Previous information makes it reasonable to
assume that the breaking loads measured in these conditions have virtually a normal distribution. It is
demonstrated in ISO 2854; 1976 that the data do not contradict the assumption of a normal distribution.

By using the box plot graphical test of outliers given in ISO 16269-4, one can also conclude that none of

the

data values can be declared as outlier with significance level @ = 0,05.

The data in Table 1 give the following results:

Thd

Sample size:n =12

n

Sample mean: X = 1 ) x;=3024,1/12=252,01
n

j=1

2

n n

2
n x| 22X
. j=1 =1
Sample standard deviation: s = / /

intgrval, unknown variance and unknown mean).

5.2

known mean

Ali
atl

mit x|, is required such that it is possible to assert with confidence level 1 - a = 0,95

confditions, are above xi,. The presentation of th&results is given in detail below.

= = |166772.27 _ 1563 4263 = 34,545
n(n-1) 12x11

formal presentation of the calculations will be given in Example kusing Form A in Annex Bj(one-sided

Example 1: One-sided statistical tolerance interval with unknown variancq and un-

05 %) that

bast 0,95 (95 %) of the breaking loads of thetvitems in the batch, when measured undefr the same

b)

d)
Val

Determination of the statistical tolerance interval of proportion p:

one-sided interval “to the right”

Determined values:

proportion of the population selected for the statistical tolerance interval: p = 0,95
chosen confidencelevel: 1 - a = 0,95
sample size: 11.=)12

e of tolerdnee factor from Table C.2 : k¢(n; p;1-0)=2,736 4

© IS0 2014 - All rights reserved
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Calculations:
1 n
XZZZXJ = 252,01
j=1
2
n 2 n
anj— ZX;'
4| =1 j=1
5= n(n—1) = 35,545
kc(n; p;1qo)xs=97,2653

The tolera
level 1 -

XLZX—kC

Results: one-sided interval “to the right”

hce interval which will contain at least a proportion p of the population with-confidence
has a lower limit:

(mp;1—a)xs=154,7

5.3 Example 2: Two-sided statistical tolerance interval undér unknown mean and un
riance

Kknown va3
Suppose it
level 1 -«
between xj

The colum

kp(n;1;

whence

XL:X

Xy=X

5.4 Datd

Suppose th
supplier, i3

unknown means y; i = 1,2,3,4. From previous experience of these suppliers, it may be assumed that

= 0,95 that in a proportion of the batch at least equal;to p = 0,90 (90 %) the breaking load {

n with m = 1 and the row with n = 12 in Table’D.4 gives

p;1-0)=2,6703

tkp(nL;p;1-0)xs=252,04~2,6703%35,545=157,0

Fkp(n;1;p;1— o) x8=252,01+2,6703%35,545 =347,0

| for Examples 3 and 4

s required to calculate the limits x1, and xy such thatitis possible to assert with a confide

and xy.

e percentage of solids in each of four batches of wet brewer’s yeast, each from a diffe
to{be determined. The percentages of the four batches are normally distributed v

nce
alls

rent
vith
the

variances are the same. A test for the Tfollowing data gives no reason to suppose otherwise. The data
are therefore assumed to have a common variance o2. The researcher wants to determine two-sided
statistical tolerance intervals for the percentages of solids in each batch.

The values

of random samples of size n = 10 from four batches [14] are given in Table 2:

© ISO 2014 - All rights reserved
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Table 2 — Data for Examples 3 and 4

Values in percent

. J

: 1 2 3 4 5 6 7 8 9 10
1 20 18 16 21 19 17 20 16 19 18
2 19 14 17 13 10 16 14 12 15 11
3 11 12 14 10 8 10 13 9 12 8
4 16 a - 9 6 1 g 12 13 14

Notjice that the jth value of the ith sample is denoted: x;;.
These results yield the following:

Sample size: n =10

Number of samples: m =4

Sample means of each of the four batches:
x1=184/10=18,4; x,=141/10=14,1; x3=1074/10=10,7; Xx,=101/10=10}1

Sample variances of each of the four batches:

n 5 n 2 n ) n ’
nlej— ZXU 264 H-ZXZJ_ ZXZj 689
2 j=1 J=1 - =29383; si= J=t J=1 = =7,6556
n(n—-1) 10x9 n(n—-1) 10x9
2 2
n n n n
2 2
nZXBj_ ZX3j 381 anLU_ 2X4j 609
53%: Jj=1 J=1 = =4,2333; si= J=1 J=1 = =6,7667
n(n—-1) 10x9 n(n-1) 10x9

Pooled sample standarddeviation:

m
Sp = l s l(2,9333+7,6556+4,2333+6,7667)=2,3232
P m ! 4

i=t

Degrees of freedom of the pooled standard deviation:

f=m(n-1)=nm-m=36

5.5 Example 3: One-sided statistical tolerance intervals for separate populations with
unknown common variance

Suppose it is desired to calculate lower statistical tolerance intervals for the four suppliers, i.e. it is
desired to calculate intervals that contain at least a proportion p for all suppliers. Table C cannot provide

© ISO 2014 - All rights reserved 7
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the answer but the intervals are of the same form as was given in Example 1, namely a constant multiplied
by the estimated standard deviation and subtracted from the estimated mean

Xy =X;—k(n;; f;p;1-0o)xsp,

where the constant k(n;;f;p;1-a) depends on the size of the ith sample and the degrees of freedom of
the pooled standard deviation. The expression for the constant is derived in Clause A.5 in Annex A, see

Formula (A.14);
1
k(n; fipid =) =—t;_(Jnuyif),
Vi

where t,_ (\/n_,-up;f) denotes the 1-a quantile of the non-central t-distribution with non-centrglity
parameter \/nT-up and fdegrees of freedom. The non-central t-distribution and in particularits quantiles
are availablle in statistical software packages. Suppose a proportion p = 0,95 and a confidence coefficjent
1 - a=0,9] is desired. In this case nj = 10 and f= m(n - 1) = nm — m = 36, so the constant is

k(10;36;0,95;0,95) =

where the

The values

equal to the sample size minus 1 which is the degrees of freedom of the standard deviation based

single sam

kc(mp

1

J10

D,95 quantile of the standardized normal distribution ugg5.=4,6449 is inserted.

toos(V10x1,6449;36)=2,3471,

provided in the tables in Annex C are the special caseswhere the degrees of freedom

ble of size n

1-0)=k(mn-1;p;1-a)=—=t_o(Nnu,;n=1;

1
n

are
na

i.e. the spefial case, where the degrees of freedontof the estimate of the variance isn - 1.

It follows that the one-sided statistical tolerance limits computed for all four batches are as follows,
Firstbatch:  x;; =x; —k(ng;v;p;1-o)xsp =18,40-2,3471x2,3232=12,94

Second bai[ch: Xyp =Xy —k(ny;v;pil=0)xsp =14,10-2,3471x2,3232=8,64

Third bat¢h: x| 3 =x3-k(n¥;p;1-a)xsp =10,70-2,3471x2,3232=4,66

Fourth batch: x; 4, =X, —k(n;v;p;l —a)xsp =10,10-2,3471%x2,3232=4,06

If the uppér statistical tolerance limits had been required, the same quantities would be combined
except that the caonstant times the standard error would be added to the estimated mean.

5.6 Exallnple 4: Two-sided statistical tolerance intervals for separate populations wit|h

unknown common variance

Case 1 — Computation for all batches (m = 4)

Table D.5 in Annex D givesforn=10,m=4,f=m(n-1)=4(10-1)=36,p=095and 1 - a= 0,95 and the
value of the two-sided statistical tolerance factor for unknown common variability 2 as

kp(n;m;p;1—-0)=2,5964.

It follows that the two-sided statistical tolerance limits computed simultaneously for all batches are as
follows.
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First batch:

Xp1 =% —kp (mm;p;1—ar)xsp =18,40-2,5964x2,3232 = 12,36

Xyp = Xq +kp (mm;p;1-0t)xsp =18,40+2,5964 x2,3232 = 24,44

Second batch:

X1p =Xy —kp (mm;p;l—a)xsp =14,10-2,5964x2,3232=8,06

Xyz = Xy +kp (mm;p;1— o) xsp =14,10+2,5964x2,3232 = 20,14

Thijrd batch:

Xy3 = X3 +kp (mm;p;1—00)xsp =10,70+2,5964 x2,3232 = 16,74

Fourth batch:

X14 = X4—kp (mm;p;1—a)xsp =10,10-2,5964x2,3232'= 4,06

Xys = X4 +kp (mm;p;1—r)xsp =10,10+2,5964.x2,3232 = 16,14

NOTE The lower limits have been rounded dowmn and the upper limits have been rounded up (in the second
decimal place) to maintain the integrity of the confidence statements.

Case 2 — Individual computation for each’batch (m = 1)

It ig possible to compute these tolerance limits separately for each batch. Forn=10,m =1, f4

1(1
conj

and|

-1)=9,p=095and 1 - a=0,95, the value of the two-sided statistical tolerance factor fo
mon variability o2 equals

kp(10;1;0,95;0,95) = 3,3935

can be found in@mnex D (Table D.4).

Sanpple standard{deviations of four batches:

5, = (5254/2,9333 21,7127 ; 5, =+[s% =[7,6556 =2,7669

mn-1)=
I unknown

| [
S3=v53 =42333=2,0575; s, =154 =+6,7667 =2,6013

Hence the two-sided statistical tolerance limits are as follows:

First batch:

Xy1 =X1 —kp(n;m;0,95;0,95)xs, =X, —kp(10;1;0,95;0,95)x 54
=18,40-3,3935%x1,7127 =12,58

Xy1 =Xq +tkp(m;m;p;1—a)xs, =x; +kp(10;1;0,95;0,95)xs¢
=18,40+3,3935x1,7127 =24,22
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Second batch:

X =Xy —kp(mm;p;1-0)xs, =X, —kp(10;1;p;1-x) Xs,
=14,10-3,3935x%2,7669 =4,70

Xy =Xy +kp(mm;p;1-0)xs, =X, +kp(10;1;p;1-0x) X s,
=14,10+3,3935x%2,7669 =23,50

Third batch:

X13 =)
=]

X3 +kp(mm;p;1-a)xs3 =X3+kp(10;1;p;1-x)xs3

10,70+3,3935%x2,0575 =17,69

Xys3

Fourth ba

X4 =]
=]
=10,10+3,3935x%2,6013

Xy4

When com
batches 2,
for the fir
Case 1 tha

estimated ptandard deviation and this compensates for the increase in the constant kp.

We can co

can yield i
separately,
follows fro
samples is

a smaller number of observations.

5.7 Example 5: Any-distribution of unknown type

Assume we
discrete, o}

It is possib|
least 100p
and the wt

4

3—Kplmm;p;1—a)Xs3 =x3 —kp(mm;p;1—0)Xs3
0,70-3,394x2,0575 =3,71

[ch:
0,10-3,3935%x2,6013 =1,27

=18,93

aring the result of both cases it can be declared that the statistical tolerance intervald for
and 4 are substantially smaller in Case 1 thaiiin Case 2. But the statistical tolerance intefval
batch is only a little larger in Case 2. The\éxplanation is that the constant kp is smallgr in

in Case 2 because the degrees of freedom are larger in Case 1. Batch 1 has the smallest

clude that the statistical tolerancé intervals computed simultaneously for several populatjons
htervals shorter than the statistical tolerance intervals computed for each random sanpple
provided that the underlying:hormal populations have the same variance. This nice propg¢rty
Im the fact that on the average, the estimate of the variance computed from several random
better’ than the estimate’computed from one random sample, because the latter is based on

have a sample, x1, X2,..., Xp, of independent random observations on a population (continu
' mixed)-and let its order statistics be x(1) < x(2) < ... < X().

eto det

ermine the sample size necessary to achieve at least 100(1 —a) % confidence thg

h largest observation (i.e., order statistic X(p-w-+1))-

1) Determine the sample size n necessary to achieve at least 95 % confidence that at least 99 % of the
population’s measured values lie between the minimum and maximum observations, i.e. between the
first (v = 1) and the nth (w = 1) sample order statistics.

Based on the above descriptionv+w=2,p=0,99,and 1 - a = 0,95. The minimum sample size determined
from Table E.1 is 473 (the actual confidence level is 95,020 %). A few examples are given below.

2) Determine the sample size n necessary to achieve at least 95 % confidence that at least 95 % of the
population’s measured values are greater than or equal to the minimum sample order statistic (v = 1
and w = 0).
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Based on the above description,v+w=1,p=0,95,and 1 - «=0,95. The minimum sample size determined
from Table E.1 is 59 (the actual confidence level is 95,151 %).

3) Determine the sample size n necessary to achieve at least 95 % confidence that at least 99 % of the
population’s units are acceptable with at most one permissible nonconforming unit in the sample.

Based on the descriptionin Annex G,v+w=2 (v+w-1=1Dbecause 1is the maximum permissible number
of nonconforming items in the sample), p = 0,99, and 1 - a = 0,95. The minimum sample size determined
from Table E.1 is 473 (the actual confidence level is 95,020 %). Note that this result is identical to that of

the

4)

pos
staf

first example in this section.

ordpr statistics such that the statistical tolerance interval is constructed betweencthefifth
= 5] and fifth largest (w = 5) order statistics. Determine the sample size n necessary to achi

90

Bas|

det

ermined from Table E.1 is 1418 (the actual confidence level is 90,000/%) and the assoc

staflistics are x(5) and x(1414).

SUppose that the distribution of X 1S expected to have long tails (I.e., produces occasipnal extreme
ftive and negative values) and extra measures are considered necessary to ensure the resulting
istical tolerance interval is of a useful length. The experimenter decides to excludelowe1 and upper

smallest (v
bve at least

o confidence that at least 99 % of the population’s measured values lie within this intervpl.

ed on the description in Annex G, v+ w =10, p = 0,99, and 1 - a = 0,90."The minimum gample size

ated order

© IS0 2014 - All rights reserved
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Annex A
(informative)

Exact k-factors for statistical tolerance intervals for the normal

distribution

Annex A giyes the exact k-factors for calculating tolerance intervals based on a single normal samplg. In
this annex|a sample of size n from the N(u, o) distribution is considered. Let X and s denote the'sample
mean and the sample standard deviation, respectively. Initially, we assume that X and s areestimgted
from the same sample, and in that case the x2-distribution of (n — 1)s2/02 has n — 1 degree§-of freedom.
But we might have an independent estimate of the standard deviation with degrees of fre€dom f, where
typically flis greater than n - 1. For example, this would be the case if the estimate‘ef the standard
deviation were based on several independent samples with a common standard,déviation. The exact
formulas afe easily modified to deal with this situation.

Type ¢f interval Mean Standard deviation Symbol
Ong-sided Known Unknown ki(n;p;1 - a)
Twp-sided Known Unknowhn ko(n;p;1 - a)
Ong-sided Unknown Known k3(m;p;1 - a)
Twp-sided Unknown Known ka(n;p;1 - )
Onpg-sided Unknown Unknown kc(m;p;1 - a)

A.1 Oné€-sided statistical tolerance interval with known mean and unknown
standard deviation
The interval [—oo, i +up0'] contains a proportion p of the population, and if
M+ks3 u+uy,o,
then the interval [—eo, it +ks] avilt contain a proportion of the population that is larger than p. We want
to determipe k such that this-happens with the probability 1 - «, i.e.
S up
P(,u+ks>,u+up0')=P[—>—]=1—a A1)
o k
The distrifjutién‘of s2/02 is y2/(n - 1) with n - 1 degrees of freedom, so it follows from the last equdlity
in Formula| (A21) that
2
u_P — Xa(n — 1)
k V' n-1
S0
k=u 2"—1 (A.2)
%(x(n - 1)
12 © ISO 2014 - All rights reserved
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Here xé (n—1)is the a fractile of the 2 distribution with n — 1 degrees of freedom, so this is a value that

is exceeded with probability 1 — a by the random variable s2(n - 1)/02.

The

variable k in Formula (A.2) is k1(n;p;1 - a).

A.2 Two-sided statistical tolerance interval with known mean and unknown

sta

The

the

to determine k such that this happens with the probability 1 - «, i.e.

Thd
in H

SO

Her
ise

Thd

A.3

Fin
u+

ndard deviation

interval [pt+uq_,0,1+uq,,0] contains a proportion p of the population, and if
2 2

L+ ks > U+Uqy,0,

2
1 the interval [ —ks, i +ks] will contain a proportion of the population that isdarger than

s 1
P ‘u+kS>‘u+U1+TpO- =P g>;ll1+7p =1l-«a

distribution of s2/02 is y2/(n — 1) with n — 1 degrees of freedom, so it follows from the I
ormula (A.3) that

e )(é (n—1)is the a fractile of the 2 distribution with n - 1 degrees of freedom, so this is §
kceeded with probability 1 =& by the random variable s2(n - 1)/02.

variable k in Formula (A.4) is kz2(n;p;1 - ).

| k such that X + ko satisfies that at least a proportion p of the population is below X + k0]

u,o isithe population tolerance limit in the sense that exactly a proportion p of the pg

bel

w.that limit. So if

p. We want

(A.3)

st equality

(A4)

| value that

One-sided statistical tolerance interval with unknown mean and known
standard deviation

. Note that
pulation is

2‘(+k62u+up6,

then the proportion of the population that is smaller than X +ko is at least p. Thus the probability that
a proportion of the population is atleast pis 1 - a, if

P()?+k0'2,u+up0')=1—oc.

The probability on the left hand side of Formula (A.5) can be rewritten

©IS

P(E+k02u+up0'):P[M2\/;up —\/Ek]zl—a
o

02014 - All rights reserved
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Vn(x-u)
o]
equality in (A.6) that

\/Eup_\/gk:ua;

The variable in Formula (A.6) has a standard normal distribution, and it follows from the last

which can be rewritten as

k:iu1_a +u, (A.7)

Jn

The Variai)Le kin Formula (A.7) is k3(n;p;1 - ).

The derivation was based on an upper tolerance interval, but a similar argument applies)to the lower
tolerance ipterval and x| =X —k3(n;p;1—a)s is the lower limit of a one-sided lower tolerance interyal.

A.4 Twq-sided statistical tolerance interval with unknown mean and known
standard deviation

The generdl exact solution for the k-factor is the k that satisfies the equation

P| u+y ai—kGSXSu+u a£+k6 =p, (7.8)
1—5 n 1-—+/n

where X hds an N(y, o) distribution. This can be rewritten:te give an exact formula for k in terms of{the

quantile ofla non-central y2 distribution with one degreewf freedom.

But first ar] argument why k in Formula (A.8) is the solution. The probability that a sample average [ is

in the integval bounded by p*u,_y I is1-a
Jn

Thus the pfoportion of intervals that are bounded by X +ko and have their centres inside the intefval
o

bounded by utu,_,»,— is1-a.
UTU o2 N

Now deterimine k to satisfy Formula (A.8). Considering the N(u, 02) distribution it is clear that all
intervals bpunded by X + ko have a probability greater than or equal to p if and only if X is in the intefval

bounded by ptuy_y ), < £buit the probability of this eventis 1 - a.

Jn

With b=u —a)2 % and-U denoting an N(u, 02) distributed random variable equation, Formula (A.8)|can
n

be rewritt¢n

c_, __. c_,
P U"‘“l—a/Zﬁ"‘U—A—H*“l—a/Zﬁ""‘UJ =

o}
Pl -ko<X-u- —<ko =
H=U1_g/2 In J (A9)

o Jn

P([U-b]? <k?*)=p.
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Here [U—b]2 has a non-central y2 distribution with 1 degree of freedom and non-centrality parameter

b2 = (ul_a/z %)2, and from the last equality in Formula (A.9)

2
k% =x2%1 x
=Xp| b ul—a/Z\/H

and

| ([ 4 \2)
k:\/x;LLLul_MﬁJ J (A.10)

wheére Z%(l,(b)z) denotes the p fractile of the non-central y2 distribution with 1 degree of freedom and
norf-centrality parameter b2.

The variable k in Formula (A.10) is k4(n;p;1 — a).

A.§ One-sided statistical tolerance interval with unknown mean and unkinown
standard deviation

The task is to find k such that X +ks satisfies that at least-a“proportion p of the populatign is below
X +fks . Observe that u+ u,o is the population tolerance limitin the sense that exactly a proportion p of

thelpopulation is below that limit. Now if

X +ks=>p+u,o

then the fraction of the population that is smaller than X +ks is at least p.
Thys the probability that a proportion ofithe population is atleast pis 1 - a, if

P(X+ks2p+u,0)=1-c. (A.11)

Thip probability can be rewritten:

P(X +ks 2 l+u,0) =P(X—U—u,o 2-ks) =

(1)~ oo = —ks) :pﬁ@_@z-mg}

(A.12)

_Mh/;up

P o <Jnk| =1-a

s
(o}

N 7

Here,

_M+@,p
o
N

c
has a non-central t-distribution with n — 1 degrees of freedom and non-centrality parameter \/;up so it

follows from the final equation among the equations in Formula (A.12) that Jnk = t1—o (\/Eup,n— 1), and
the exact formula for k is

k:itl_a(ﬁup,n—n. (A.13)
n

N

© IS0 2014 - All rights reserved 15
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The variable k in Formula (A.13) is kc(n;p;1 - «). The factor kc(n;p;1 - a) is given for a=0,90; 0,95; 0,99;
0,999 and p= 0,90 and 0,99. The tabulated values are exact to the given number of decimal places.

In case the estimate of the variance, s2, used in the derivation has a y2 distribution with f degrees
of freedom for example because the variance is estimated from several independent samples with a
common variance the k-factor is

k393100 = 1oy f) (A14)
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Annex B
(informative)

Forms for statistical tolerance intervals

Form A — One sided statistical tolerance interval (unknown variance)

Detfermination of a one-sided statistical tolerance interval with coverage p at confidence lev]

a) | One-sided interval “to the left”

b) | One-sided interval “to the right”

Determined values:

c) |proportion of the population selected for the tolerance interval: p =
d) | chosen confidence level: 1 - a =

e) |sample size: n =

Tabulated factor: kc(m;p;1 — a) =

This value can be read from the tables given in Annex C for arange of values of n, pand 1 - ¢.

el 1 -

Calculations:
2
n 2 n
L ”Z"j‘ ij
_ j=1 j=1
X 34— X:= ;S: =
nj; J n(n—1)

kc(p;l1 —a) xs=

Results:

f) |One-sided interval “to the left”

Th¢ statistical tolerance interval with coverage p at confidence level 1 — a has upper limit
XyEX+kc(np; 1c@)xs=

g) | One-sidedinterval “to the right”

The statistieal tolerance interval with coverage p at confidence level 1 — a has lower limit

XL EX~kc(mp;1-a)xs=

© IS0 2014 - All rights reserved
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Form B — Two-sided statistical tolerance interval (unknown variance)

Determination of a two-sided statistical tolerance interval with coverage p at confidence level 1 - «
Determined values:

h) proportion of the population selected for the statistical tolerance interval: p =

i) chosen confidence level: 1 - a =

j) sample size: n =

Tabulated factor: kp(n;1;p;1 —a) =

This valuelcan be read from the first column of the tables given in Annex D for a range of values.of :Iw, p
and 1 - a.

Calculatigns:

Yy @_{zlxj
n(n-1)

kp(mLp;lFa) xs=

Results:

The two-s]ded statistical tolerance interval with:doverage p at confidence level 1 — a has limits
x,=X—-kg(m;L;p;1-0)xs=

xy=Xx+kp(m;Lp;1-0)xs=

18 © ISO 2014 - All rights reserved
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Form C — Two-sided statistical tolerance intervals (unknown common variance)

Determination of a two-sided statistical tolerance interval with coverage p at confidence level 1 - «
Determined values:

k) proportion of the populations selected for the statistical tolerance intervals: p =

1) chosen confidence level: 1 - a =

q) samplessize:n =

r) number of samples: m =

Tabulated factor: kp(n;m;p;1 — a) =

This value can be read from the tables given in Annex D for a range of values of n, m, pland 1|- a.

Calculations:

X: ¥

i Xijj =

1

]

n

m
5t

i=1

3=

1 o\ -
Sp mZZ(XU -x;)? =\/

i=1 j=1

kp(n;m;p;1 - ) x sp =
Results:

The two-sided statistical tolerance intervals with coverage p at confidence level 1 — a has lifits
xyl=X; tkp(mm;p;1-a)xsp =
(i41,2,..m;mz=2)

© ISO 2014 - All rights reserved 19
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Form D — Statistical tolerance interval for any distribution

b) One-si
c¢) Two-si

Specified

a) One-sided upper interval (-0, X(n - w + 1)]

ded lower interval [x(), +0)
ded interval [x(), X(n - w + 1)]

values:

Determination of a one- or two-sided distribution-free statistical tolerance interval with content p at
confidence level 1 - a

d) propo

e)
f) vthsm

choser

Note: Sped
Tabulated

This value

g) wthlargest value of x to be used: w =

tion of the population selected for the statistical tolerance interval: p =

confidencelevel: 1 -a=____

ify v as O for a one-sided upper interval or w as 0 for a one-sided lower interval.
value: Sample size n for givenp, 1 —a,andv+w:

can be read from Tables in Annex E for a range of values of p, 1 “«a;and v + w.

Results:

The ____-s
a:

and

lower limit:

arconfidence level 1 —a =

aS

20
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See[Tables C.1 to C.4. b‘
Table C.1 — Confidence level 90,0 % (19
-
(1-a=0,90) O
\®)
N p Q)

0,90 0,95 Y 0,99
2 10,2528 13,0898 () 18,5001

3 42582 53115¢ N7 7,340

)

4 3,1879 3,9566-) 5,438

5 2,7424 63999 4,666
6 2,4937 <3019 4,242f

N

7 2,3327 07 2,8938 39721

8 2,2186 < 2,7543 3,782

N
9 2,1329 Q 2,6500 3,641f
y N
10 2,0657 R 2,5684 3,531]
~
11 20113 _ 2,5027 3,443f
v\

12 19667 2,4483 3,3707
13 Aszsl 2,4025 3,3095
14 - 18954 2,3632 3,257p

15 S0 18669 2,3290 3,211
16 1848 2,2990 3,172]
17 HoX 1,8195 2,2725 3,136

18 2 1,7996 2,2487 3,105
19 ,\OJ 1,7816 2,2273 3,077k

20 (X 1,7653 2,2078 3,051
£2)' 1,7367 2,1739 3,006
L oN24 1,7124 2,1452 2,9690

"N 26 1,6915 2,1204 2,936

q) ) , ,

20 1,6752 2,0989 2,9066
30 1,6571 2,0799 2,8838
35 1,6239 2,0408 2,8329
40 1,5979 2,0103 2,7932
45 1,5769 1,9857 2,7613
50 1,5595 1,9653 2,7349
60 1,5321 1,9333 2,6936
70 1,513 1,9091 2,6623
80 1,4948 1,8899 2,6377
90 1,4813 1,8743 2,6177
100 1,4701 1,8613 2,6010

© IS0 2014 - All rights reserved
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Table C.1 (continued)

(1-a=090)
p
n
0,90 0,95 0,99
150 1,4329 1,8182 2,5459
200 1,4113 1,7934 2,5141
250 1,3969 1,7767 2,4930
300 1,3863 1,7646 2,4775
200 T,3717 T,7278 24562 N
500 1,3618 1,7365 2,4418 Ar\\"
1 000 1,3377 1,7089 2,406’ﬂ>)
P 000 1,3210 1,6897 2,3528°
7
5 000 1,3063 1,6731 n@:&ms
0000 1,2990 1,6647 LV 23513
N
10000 1,2939 1,6589 e 2,3440
A
© 1,2816 1,6449 \P®) 2.3264
Table C.2 — Confidence level 95,0 %
v
(1 - a=095) K
\\
n gd‘o
0,90 20,95 0,99
2 20,5815 k\\\ 26,2597 37,0936
3 6,1553 Q) 76560 10,5528
4 4,1620 A 5,1439 7,0424
SV
5 3,4067 L 4,2027 5,7411
B N
6 3,0063 ,_\\() 3,7077 5,0620
7 2,7555, 3,3995 4,6418
8 g_gg&) 3,1873 4,3539
9 (-%»4)538 3,0313 4,1431
NS
10 () * 23547 2,9110 3,9812
N
11 ,\% 2,2754 2,8150 3,8524
12 -\‘O 2,2102 2,7364 3,7471
13 ‘\Q- 2,1555 2,6706 3,6592
14 \Q 2,1088 2,6145 3,5846
15 2,0684 2,5661 3,5202
}s’\‘ 2,0330 2,5237 3,4640
N
e 29046 24863 3l de
18 1,9738 2,4530 3,3704
19 1,9487 2,4231 3,3309
20 1,9260 2,3961 3,2952
22 1,8865 2,3490 3,2332
24 1,8530 2,3093 3,1811
26 1,8243 2,2754 3,1365
28 1,7993 2,2458 3,0979
30 1,7774 2,2199 3,0640
35 1,7323 2,1668 2,9946
40 1,6972 2,1255 2,9410

22
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Table C.2 (continued)

IS0 16269-6:2014(E)

(1-a=0095)
n p
0,90 0,95 0,99
45 1,6690 2,0924 2,8980
50 1,6456 2,0650 2,8625
60 1,6090 2,0222 2,8071
70 1,5813 1,9899 2,7654
ol 1,5994 1,9645 L,/SL
90 1,5416 1,9438 A:t,\(?é
100 1,5268 1,9266 ’q>2),684
150 1,4778 1,8699 _ O 26114
7
200 1,4496 1,8373 (b) 2,569
250 1,4307 1,8155 Keo)d 2,542|
N
300 1,4170 1,7997 O 2,521
S
400 1,3979 1,7778 \6 2,494]
Al
500 1,3851 1,7636\ 2,475
1000 1,3539 ).5(73 2,430p
2000 1,3323 Q}%ozs 2,399
5000 1,3134 . \\\\ 1,6811 2,3719
A
10 000 1,3040 0:\ 1,6704 2,358}
20 000 1,2974 AR 1,6629 2,349
oo 1,2816 . O} 1,6449 2,326}
KN
Table C.Bs@ Confidence level 99,0 %
S
RS (1-a=099)
n . \J P
< 090 095 0,99
2 '\ 1030287 131,4263 185,6110
NS
3 al 13,9955 17,3702 23,8956
4 ﬁ\‘% 7,3799 9,0835 12,3873
5 <\“O 5,3618 6,5784 8,939
N/
6 & 44111 5,4056 7,334
\Q 3,8592 4,7279 6,412
SN 3,4973 4,2853 5,811
(‘:\\‘ 9 3,2405 3,9723 5,388
= 0 NN 2oy .
11 2,8977 3,5562 4,8291
12 2,7768 3,4100 4,6331
13 2,6770 3,2896 4,4721
14 2,5932 3,1886 4,3372
15 2,5215 3,1024 4,2224
16 2,4595 3,0279 4,1233
17 2,4051 2,9628 4,0367
18 2,3571 2,9052 3,9604
19 2,3142 2,8539 3,8925
20 2,2757 2,8079 3,8316
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IS0 16269-6:2014(E)

Table C.3 (continued)

(1-a=099)
n P
0,90 0,95 0,99
22 2,2092 2,7286 3,7268
24 2,1536 2,6624 3,6396
26 2,1063 2,6062 3,5656
28 2,0655 2,5578 3,5020
SU 24,0299 24,0150 3,4400 N
35 1,9575 2,4299 3,3344 Ar\\"
40 1,9018 2,3642 3,248ﬂ>>
45 1,8573 2,3118 31508
7
50 1,8208 2,2689 n(@:?zu
60 1,7641 2,2024 " 3,0383
N
70 1,7216 2,1527 O 2,9740
I~ N
80 1,6883 2,1138 N 2,9238
(&
90 1,6614 2,0824 (‘3\ 2,8832
100 1,6390 2,0563 /\<< 2,8497
150 1,5658 1,9713 QV 2,7405
200 1,5241 19230 2,6787
9230
250 1,4963 d,:s\909 2,6377
300 1,4762 "\\91,8676 2,6081
400 1,4484 0@ 1,8357 2,5674
x2
500 1,4298 A\ 1,8143 2,5402
000 1,3847 ) \-) 1,7625 2,4746
1000 13537 . O 1,7270 2,4298
000 13267 (" 1,6963 2,3910
1P 000 1,313%, 1,6810 2,3718
20 000 ,.1@}0 1,6704 2,3584
oo ,.\\.1?2816 1,6449 2,3264
\J
%\ Table C.4 — Confidence level 99,9 %
-—
<& (1 - a=0,999)
n Q‘< p
& 0,90 0,95 0,99
2, A 1030,3362 1314,3157 1856,2311
N
2 J 4.4 4100 ol e WA Yl el 20 7744
4 16,1217 19,8127 26,9791
5 9,7816 11,9695 16,2230
6 7,2465 8,8486 11,9645
7 59206 7,2223 9,7538
8 51127 6,2344 8,4151
9 4,5700 5,5725 7,5206
10 4,1801 5,0981 6,8810
11 3,8860 4,7410 6,4006
12 3,6558 4,4621 6,0261
13 3,4705 4,2378 5,7255
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IS0 16269-6:2014(E)

Table C.4 (continued)
(1-a=0999)
n p

0,90 0,95 0,99
14 3,3177 4,0532 5,4786
15 3,1894 3,8984 5,2718
16 3,0800 3,7666 5,0960
17 2,9854 3,6528 49444

8 29027 35535 1812
19 2,8298 3,4659 rgség%
20 2,7649 3,3881 q),)s925
22 2,6542 3,2555 _ O 44167

7
24 2,5630 3,1465 A 9 42725
26 2,4864 3,0551 oY 4,151
N
28 2,4210 29772 O 4,049
S
30 2,3644 2,9098 \% 3,9602
Y
35 2,2509 2,7750 (‘3\ 3,7829
40 2,1650 2,;@ 3,6494
45 2,0973 @E’a’n 3,544
5
50 2,0422 (\\} 2,5281 3,4599
60 1,9576 0:\ 2,4283 3,3299
70 1,8950 \‘@\ 2,3548 3,2343
80 1,8464 ) 07\* 2,2978 3,1604
N
90 1,8073 H 2,2520 3,1012
100 17750 XV 2,2143 3,0524
150 1,67Q((}‘~ 2,0927 2,8957
200 1,6120 2,0245 2,8083
250 \15732 1,9796 2,7507
300 ,_O\ 1,5453 1,9473 2,7094
400 ,.\\-) 1,5070 1,9031 2,653(
500 \c})u 1,4814 1,8736 2,6153
@
1000 ] 1,4199 1,8029 2,5257
2000 1,3780 1,7549 2,4649
)

5 oqa\?“ 1,3418 1,7135 2,4127
1 1,3239 1,6931 2,387(
‘&%\000 1,3114 1,6788 2,369
D 1,2816 1,6449 2,3264
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ISO 16269-6:2014(E)
Annex D
(normative)

Two-sided statistical tolerance limit factors, kp(n; m; p; 1-a), for
unknown common o (m samples)

See Tables|D.T to D.12. W
N
Table D.1 — Confidence level 90,0 % and proportion 90,0 % (1 - a=0,90; p = 0
m
! 1 2 3 4 5 6 7 8 "]/%q 1
C.

2 15,5124 6,0755 | 45088 | 3,8875 | 3,5544 | 3,23461 | 3,2032 | 3,0980.1 30193 | 295k5
3 5,7881 3,6819 | 3,1564 | 29142 2,7733 | 2,6805 | 2,6146 ,2@2 2,5268 | 2,49p1
4 4,1571 30537 | 27366 | 2,5822 | 2,4894 | 24272 | 2,3823 ¢|N23483 | 23216 | 2,30p1
5 3,4993 2,7522 | 2,5209 | 24046 | 2,3336 | 2,2853 2,2;920 2,2234 | 22023 | 2,182
6 3,1406 2,5712 | 2,3863 | 2,2915 | 12,2329 | 2,1927 A(1)§2 2,406 | 21227 | 2,10B2
7 2,9128 2,4489 | 2,2932 | 22121 | 2,1616 2,1266\\\<2,1009 2,0812 | 2,0654 | 2,05p6
8 2,7542 2,3600 | 22244 | 2,530 | 2,1081 | 2 07&23‘ 2,0539 | 2,0361 | 2,0220 | 2,01p4
9 2,6368 2,2921 | 2,1712 2,1069 | 12,0663 Q,@Bo 2,0170 | 2,0008 | 19878 1,97p1
10 2,5460 2,2384 | 2,1287 | 2,0700 | 12,0327 \\z 0066 | 1,9872 1,9722 1,9601 1,95p2
11 2,4734 2,1946 | 2,0938 | 2,0396 2,00&@ 1,9807 1,9626 1,9485 1,9372 1,929
12 2,4140 2,1581 | 2,0646 | 2,0141 .é"‘ﬁb 1,9589 1,9419 1,9286 | 1,9180 1,90p2
13 2,3643 21273 | 2,0398 | 1,9923 ] 19618 1,9403 1,9242 1,9116 1,9015 1,89p1
14 2,3220 2,1008 | 2,0184 1,9;3{\\) 19446 | 19242 1,9089 | 1,8969 | 1,8872 | 1,87p3
15 2,2855 2,0777 | 1,9998 1, 9\5f1 1,9296 1,9101 1,8955 | 1,8840 | 1,8748 | 1,86f1
16 2,2537 2,0574 1,983;.$§\1 9426 1,9163 1,8977 | 18837 | 1,8727 | 18638 | 1,85p4
17 2,2257 2,0394 1,9€8}J 19298 | 19045 | 1,8866 | 1,8731 | 1,8626 | 1,8540 | 1,84p9
18 2,2008 2,0233 @5;6 1,9182 1,8940 | 1,8767 | 1,8637 | 1,8535 | 1,8452 | 1,83B4
19 2,1785 2 0089.\01,9438 19078 | 1,8844 | 1,8678 | 1,8552 | 1,8453 | 1,8373 | 1,83p7
20 2,1584 1 9@3*’ 1,9331 1,8984 | 1,8758 | 1,8596 | 1,8475 | 1,8379 | 1,8302 | 1,82B7
22 2,1235 &29 19144 | 1,8819 | 1,8606 | 1,8455 | 1,8340 | 1,8250 1,8176 1,8115
24 2,0943 & “19536 | 18986 | 18679 | 18478 | 18335 | 158226 | 158140 | 1,8070 | 1,803
26 2,0/6§? 1,9371 1,8851 | 1,8559 | 1,8368 | 1,8232 | 1,8128 | 1,8046 | 1,7980 | 1,79p4
28 @'q)vé 19227 | 1,8733 | 1,8455 | 1,8273 1,8142 1,8043 | 1,7965 1,7901 1,78}8
30 Z.IMB‘J 1,9101 1,6629 1,6363 1,6169 1,6063 1,7968 1,7695 1,7632 1,7780
35 1,9906 1,8843 | 1,8417 1,8176 1,8017 | 1,7902 1,7815 1,7747 1,7690 1,7643
40 1,9611 1,8643 | 1,8252 | 1,8030 | 17884 | 1,7778 | 1,7697 1,7634 | 1,7581 1,7538
45 1,9376 1,8483 | 1,8121 1,7914 17777 | 1,7679 1,7603 1,7543 1,7494 1,7454
50 1,9184 1,8352 | 1,8012 | 1,7818 1,7690 1,7597 1,7526 1,7469 1,7423 1,7385
60 1,8885 1,8147 | 1,7844 | 1,7670 1,7554 1,7470 1,7406 1,7355 1,7313 1,7278
70 1,8662 1,7994 | 1,7718 1,7558 1,7452 1,7375 1,7316 1,7269 1,7231 1,7199
80 1,8489 1,7874 1,7619 1,7471 1,7373 1,7301 1,7247 1,7203 1,7167 1,7137
90 1,8348 1,7778 | 1,7539 1,7401 1,7309 1,7242 1,7190 1,7149 1,7116 1,7087
100 1,8232 1,7697 1,7473 1,7343 1,7256 1,7193 1,7144 1,7105 1,7073 1,7047
150 1,7856 1,7436 1,7257 1,7154 | 1,7084 | 1,7033 1,6994 | 1,6963 1,6937 | 1,6915
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Table D.1 (continued)

IS0 16269-6:2014(E)

m

B 1 2 3 4 5 6 7 8 9 10
200 1,7643 1,7287 1,7136 1,7047 1,6987 1,6943 1,6910 1,6883 1,6861 1,6842
250 1,7502 1,7189 1,7055 1,6976 1,6923 1,6884 1,6854 1,6830 1,6811 1,6794
300 1,7401 1,7118 1,6997 1,6925 1,6877 1,6842 1,6815 1,6793 1,6775 1,6760
400 1,7262 1,7021 1,6917 1,6856 1,6814 1,6784 1,6761 1,6742 1,6726 1,6713
500 1,7169 1,6956 1,6864 1,6809 1,6773 1,6746 1,6725 1,6708 1,6694 1,6682
1[000 T,6947 T,6300 T,6730 1,6693 T,6672 T,60653 T,6639 T,6627 T,6617 1,6609
21000 1,6795 1,6693 1,6649 1,6622 1,6604 1,6591 1,6581 1,6572 rl\,b{?!g 1,6560
5/000 1,6665 1,6601 1,6574 1,6557 1,6546 1,6537 1,6531 1,6526 ‘(])%521 1,6518
14 000 1,6601 1,6556 1,6536 1,6525 1,6517 1,6511 1,6506 1,65{{B§C : 1,6500 1,6497
24000 1,6556 1,6524 1,6511 1,6502 1,6497 1,6493 1,6489 A@J&} 1,6485 1,6483

[°5) 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 %%9 1,6449 1,6449

Table D.2 — Confidence level 90,0 % and proportion 95,({%91 -a=090;p=095)
<&
m o

" 1 2 3 4 5 (\Q 7 8 9 10
2 18,2208 7,1197 5,2743 4,5412 4,1473 ‘\3%63 3,7308 3,6067 3,5117 3,4367
3 6,8233 4,3320 3,7087 3,4207 3,2528 0\3\,1420 3,0630 3,0038 2,9575 2,9205
4 49127 3,6034 3,2262 3,0419 2,9\5;1\@ 2,8566 2,8027 2,7618 2,7297 2,7037
5 4,1425 3,2544 2,9787 2,8400 &%i 2,6972 2,6551 2,6229 2,5974 2,5768
6 3,7226 3,0449 2,8245 2,7112: 2})76411 2,5930 2,5577 2,5306 2,5091 2,4916
7 3,4558 2,9034 2,7176 2,6%0@“ 2,5604 2,5186 2,4878 2,4641 2,4452 2,4298
8 3,2699 2,8004 2,6385 GE)?S‘JZ 2,4996 2,4624 2,4348 2,4136 2,3966 2,3827
9 3,1323 2,7216 2,5773,. ’@5006 2,4521 2,4182 2,3931 2,3737 2,3581 2,3454
10 3,0258 2,6591 2,52,8}") 2,4582 2,4137 2,3825 2,3593 2,3413 2,3269 2,3150
11 2,9406 2,6082 @8.0 2,4232 2,3819 2,3529 2,3313 2,3145 2,3010 2,2899
12 2,8707 2,5658(' A :4542 2,3938 2,3552 2,3280 2,3077 2,2918 2,2791 2,2686
13 2,8123 2,5m§-, 2,4254 2,3687 2,3323 2,3066 2,2874 2,2724 2,2603 2,2503
14 2,7625 ; \8,8 2,4006 2,3470 2,3125 2,2881 2,2699 2,2556 2,2440 2,2345
15 2,7196 @ ‘,4718 2,3789 2,3280 2,2951 2,2719 2,2545 2,2408 2,2298 2,2206
16 2,6&@ 2,4481 2,3597 2,3112 2,2798 2,2576 2,2408 2,2277 2,2171 2,2084
17 R I 2,4270 2,3427 2,2962 2,2661 2,2448 2,2287 2,2161 2,2059 2,1974
18 R ,v6197 2,4082 2,3274 2,2828 2,2539 2,2333 2,2178 2,2056 2,1958 2,1876
1?-:\\ 2,5934 2,3912 2,3136 2,2707 2,2428 2,2229 2,2079 2,1962 2,1866 2,1787
ZCJ 25697 23758 2360+t 252597 2232F 22435 21996 21876 21783 2,1706
22 2,5285 2,3490 2,2793 2,2404 2,2151 2,1970 2,1833 2,1725 2,1638 2,1565
24 2,4940 2,3263 2,2607 2,2241 2,2001 2,1830 2,1700 2,1598 2,1515 2,1446
26 2,4645 2,3068 2,2448 2,2100 2,1873 2,1710 2,1586 2,1489 2,1409 2,1343
28 2,4390 2,2898 2,2309 2,1978 2,1761 2,1605 2,1487 2,1393 2,1317 2,1254
30 2,4166 2,2749 2,2187 2,1870 2,1662 2,1513 2,1399 2,1309 2,1236 2,1175
35 2,3712 2,2445 2,1937 2,1649 2,1460 2,1324 2,1220 2,1138 2,1071 2,1015
40 2,3363 2,2209 2,1743 2,1478 2,1303 2,1177 2,1081 2,1005 2,0943 2,0891
45 2,3084 2,2020 2,1587 2,1341 2,1178 2,1060 2,0970 2,0899 2,0841 2,0792
50 2,2855 2,1864 2,1459 2,1228 2,1075 2,0964 2,0879 2,0812 2,0757 2,0711
60 2,2500 2,1621 2,1260 2,1052 2,0914 2,0814 2,0737 2,0677 2,0627 2,0585
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IS0 16269-6:2014(E)

Table D.2 (continued)

m
" 1 2 3 4 5 6 7 8 9 10
70 2,2236 2,1440 2,1110 2,0920 2,0794 2,0702 2,0632 2,0576 2,0530 2,0491
80 2,2029 2,1297 2,0993 2,0817 2,0699 2,0614 2,0549 2,0497 2,0454 2,0418
90 2,1862 2,1182 2,0898 2,0733 2,0624 2,0544 2,0482 2,0433 2,0393 2,0360
100 2,1724 2,1087 2,0819 2,0664 2,0561 2,0485 2,0427 2,0381 2,0343 2,0311
150 2,1276 2,0775 2,0563 2,0439 2,0356 2,0296 2,0249 2,0212 2,0181 2,0155
200 2,1022 ;0599 2, 0418 2,031 2, 02471 Z,0189 2, 0149 2, 0117 ;0090 L,&JUPS
250 2,0855 2,0482 2,0322 2,0228 2,0165 2,0119 2,0083 2,0055 2,0031 \&‘%Ill
300 2,0734 2,0397 2,0253 2,0168 2,0110 2,0068 2,0036 2,0010 1,9988’ \')1,99 /0
400 2,0569 2,0282 2,0158 2,0085 2,0035 1,9999 1,9971 1,9949 1,%)@ 19915
500 2,0458 2,0204 2,0094 2,0029 1,9986 1,9953 1,9928 19908 | 0 92 1,988
1000 2,0193 2,0018 1,9942 1,9897 1,9866 1,9844 1,9826 1,981;\Q) V1,9800 1,97p1
2000 2,0013 1,9891 1,9838 1,9806 1,9785 1,9769 1,9757 19747 N 1,9739 1,97B2
5000 1,9857 1,9782 1,9749 1,9729 1,9715 1,9705 1,9698 \Clz")\é)l 1,9686 1,96B2
10000 1,9781 1,9728 1,9704 1,9690 1,9681 1,9674 1,9669(:\ ‘1,9664 1,9661 1,96p8
20000 1,9727 1,9690 1,9673 1,9664 1,9657 1,9652 1}.6(8 1,9645 1,9643 1,960
) 1,9600 1,9600 1,9600 1,9600 1,9600 1,9600 QMOO 1,9600 1,9600 1,96p0

N
Table D.3 — Confidence level 90,0 % and proport&sﬁ\gao % (1 -a=0,90;p=099)

RO
m g\
" 1 2 3 4 5. Q}\ 6 7 8 9 10
‘\‘

2 23,4235 | 91259 | 67452 | 57970 5,;8}31 49651 | 47436 | 4,5811 | 44565 | 4,357
3 8,8187 55844 | 47723 | 43955 | 41749 | 40287 | 39242 | 38454 | 37837 | 373
4 6,3722 46643 | 41701 3,9;}@0‘ 37814 | 13,6825 | 36108 | 13,5562 | 3,5131 | 3,47B2
5 5,3868 42250 | 38628 | 3.6798 | 35674 | 34906 | 34344 | 33914 | 33573 | 3,32ps
6 4,8498 39616 | 3,6715 «@,5’220 34291 | 3,3652 | 353182 | 3,2820 | 32532 | 3,22p7
7 4,5085 3,7836 3,53@9‘\, 34111 | 33311 | 32756 | 32347 | 32030 | 31778 | 315p2
8 4,2707 3,6541 maé’ 33281 | 32572 | 3,2078 | 31712 | 31428 | 31202 | 31006
9 4,0945 3,5549ﬁs\%,\3.,646 3,2633 | 31991 | 31543 | 31210 | 3,0951 | 3,0744 | 3,05f4
10 3,9580 3,47@1\«" 3,3035 | 32110 | 3,521 | 3,109 | 3,0802 | 3,0563 | 13,0371 | 3,02}3
11 3,8488 @\Qﬁ’ 32533 | 31678 | 31132 | 3,0748 | 30462 | 3,0239 | 3,059 | 2,99)2
12 37591 33581 | 32110 | 31313 | 30803 | 30443 | 30174 | 29964 | 29795 | 2.96f6
13 3,6%0,?"' 3,3125 | 3,750 | 3,001 | 3,520 | 3,0181 | 29927 | 29728 | 29568 | 2,946
14 }@d 32732 | 31438 | 30731 | 30275 | 29953 | 29711 | 29522 | 29370 | 29244
15 3640 323801 34460 36403 | 200ce 00953 | oagcon | oos4e | oag4nc  ogels
16 3,5166 3,2087 | 3,0923 | 30283 | 29869 | 29575 | 29354 | 29181 | 29041 | 2,8925
17 3,4741 31819 | 3,0708 | 3,0095 | 29698 | 29416 | 29204 | 29037 | 2,8902 | 2,8791
18 3,4362 31579 | 3,0515 | 29926 | 29545 | 29273 | 29069 | 28908 | 2,8778 | 2,8670
19 3,4022 31362 | 3,0340 | 29774 | 29406 | 29144 | 2,8946 | 2,8791 | 2,8665 | 2,8560
20 3,3716 31165 | 30181 | 29635 | 29279 | 29026 | 2,8835 | 28684 | 2,8562 | 2,8461
22 3,3183 3,0822 | 29903 | 29391 | 29057 | 2,8819 | 2,8639 | 2,8497 | 2,8381 | 2,8286
24 3,2736 3,0530 | 29667 | 29184 | 2,8869 | 2,8643 | 28472 | 2,8337 | 2,8228 | 2,8137
26 3,2354 3,0280 | 29464 | 29006 | 28706 | 2,8491 | 2,8328 | 2,8200 | 2,8095 | 2,8008
28 3,2023 30062 | 29286 | 2,8850 | 2,8564 | 2,8358 | 2,8203 | 2,8080 | 27980 | 2,7896
30 3,1734 29870 | 29130 | 2,8712 | 2,8438 | 2,8241 | 28092 | 27974 | 27878 | 2,797
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Table D.3 (continued)

IS0 16269-6:2014(E)

m
" 1 2 3 4 5 6 7 8 9 10
35 3,1143 2,9477 2,8808 2,8430 2,8180 2,8001 2,7864 2,7756 2,7668 2,7594
40 3,0688 29171 2,8558 2,8210 2,7980 2,7814 2,7687 2,7587 2,7505 2,7437
45 3,0325 2,8926 2,8357 2,8033 2,7818 2,7663 2,7545 2,7451 2,7375 2,7310
50 3,0027 2,8724 2,8191 2,7887 2,7685 2,7539 2,7428 2,7339 2,7267 2,7206
60 2,9564 2,8408 2,7932 2,7659 2,7477 2,7346 2,7245 2,7165 2,7099 2,7045
70 29213 Z,8171 Z,7737 Z,743838 Z2,7321 22,7201 Z,7103 77035 Z,697% 2,6924
80 2,8947 2,7985 2,7585 2,7353 2,7199 2,7087 2,7001 2,6932 IZ\GQ% 2,6829
90 2,8729 2,7835 2,7461 2,7245 2,7100 2,6995 2,6914 2,6850 (]}7%797 2,6753
00 2,8548 2,7710 2,7358 2,7155 2,7018 2,6919 2,6843 2,6%{8\2§C> " 2,6732 2,6690
50 2,7960 2,7302 2,7023 2,6861 2,6751 2,6672 2,6610 A@Q 2,6521 2,6487
00 2,7627 2,7070 2,6833 2,6694 2,6600 2,6532 2,6479 N @,lg4—37 2,6402 2,6373
50 2,7407 2,6917 2,6707 2,6584 2,6501 2,6440 2,6393y N 2,6355 2,6324 2,6298
00 2,7249 2,6806 2,6616 2,6504 2,6429 2,6374 &@Y 2,6297 2,6269 2,6245
00 2,7031 2,6654 2,6491 2,6396 2,6331 2,6283 &,6‘246 2,6217 2,6193 2,6172
00 2,6886 2,6553 2,6408 2,6323 2,6265 2,62}& v2,6190 2,6164 2,6142 2,6124

1]000 2,6538 2,6308 2,6208 2,6148 2,6108 Z@y 2,6056 2,6037 2,6022 2,6009
2|000 2,6301 2,6141 2,6071 2,6030 2,6002 &5‘981 2,5965 2,5952 2,5941 2,5932
5/000 2,6097 2,5998 2,5954 2,5928 2,591@;\\’ 2,5897 2,5887 2,5879 2,5872 2,5866
1¢ 000 2,5996 2,5926 2,5896 2,5877 %,&v 2,5856 2,5849 2,5843 2,5838 2,5834
2( 000 2,5926 2,5877 2,5855 2,5842 7@5834 2,5827 2,5822 2,5818 2,5815 2,5812
s 2,5759 2,5759 2,5759 2,5759&‘ 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759
D\
Table D.4 — Confidence leve@,o % and proportion 90,0 % (1 - a=0,95; p =0,90)
ANN
. m
n .
1 2 @ 4 5 6 7 8 9 10
2 31,0923 8,7252~[~5,8380 4,7912 4,2571 3,9341 3,7179 3,5630 3,4468 3,3565
3 8,3060 4,5@'5%§J 3,6939 3,3300 3,1251 2,9934 2,9017 2,8341 2,7824 2,7416
4 5,3681 ; \4,7 3,0909 2,8693 2,7400 2,6550 2,5949 2,5502 2,5157 2,4883
5 4,2907(\ :1276 2,7925 2,6300 2,5332 2,4688 2,4229 2,3885 2,3618 2,3405
6 3,7@ 2,8726 2,6100 2,4796 2,4009 2,3480 2,3100 2,2814 2,2592 2,2414
7 \(3}%2 2,7033 2,4852 2,3750 2,3077 2,2623 2,2294 2,2046 2,1851 2,1696
8 R ,v1561 2,5818 2,3937 2,2974 2,2381 2,1978 2,1685 2,1463 2,1289 2,1149
9(-:\\ 2,9861 2,4899 2,3234 2,2372 2,1839 2,1474 2,1208 2,1005 2,0846 2,0717
13J 28564 24175 22674 2189+ 21403 2067 26822 26634 26487 2,0367
11 2,7537 2,3589 2,2217 2,1495 2,1044 2,0732 2,0503 2,0328 2,0190 2,0077
12 2,6703 2,3104 2,1835 2,1164 2,0742 2,0450 2,0235 2,0070 1,9939 1,9833
13 2,6011 2,2694 2,1512 2,0883 2,0485 2,0210 2,0006 1,9850 1,9726 1,9625
14 2,5425 2,2343 2,1233 2,0640 2,0264 2,0002 1,9809 1,9659 1,9541 1,9444
15 2,4922 2,2039 2,0991 2,0428 2,0070 1,9821 1,9636 1,9493 1,9379 1,9286
16 2,4486 2,1771 2,0777 2,0241 1,9899 1,9661 1,9483 1,9346 1,9237 1,9147
17 2,4103 2,1535 2,0588 2,0075 1,9748 1,9518 1,9348 1,9215 1,9110 1,9023
18 2,3764 2,1324 2,0418 1,9926 1,9612 1,9391 1,9226 1,9099 1,8996 1,8913
19 2,3461 2,1135 2,0266 1,9793 1,9489 1,9276 19117 1,8993 1,8894 1,8813
20 2,3188 2,0963 2,0128 1,9671 1,9378 1,9172 1,9017 1,8898 1,8801 1,8722
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Table D.4 (continued)
m
n
1 2 3 4 5 6 7 8 9 10
22 2,2718 2,0665 1,9887 1,9460 1,9184 1,8990 1,8844 1,8731 1,8640 1,8565
24 2,2325 2,0414 1,9683 1,9281 1,9020 1,8836 1,8698 1,8590 1,8503 1,8432
26 2,1991 2,0199 1,9509 1,9127 1,8880 1,8704 1,8573 1,8470 1,8386 1,8318
28 2,1703 2,0012 1,9357 1,8994 1,8758 1,8590 1,8464 1,8365 1,8285 1,8219
30 2,1452 1,9849 1,9225 1,8877 1,8651 1,8490 1,8369 1,8273 1,8197 1,8133
35 Z,09243 T,9515 T,8953 T,8638 T,8432 T,82385 T,817% T,8087 T,3016 T.79 b7
40 2,0553 1,9258 1,8743 1,8453 1,8263 1,8127 1,8024 1,7943 1,7877 _\r«k\?ézz
45 2,0244 1,9052 1,8575 1,8306 1,8128 1,8001 1,7905 1,7828 1,7767 N1,77ks
50 1,9991 1,8883 1,8437 1,8184 1,8018 1,7898 1,7807 1,7735 1,(65@’ 1,76p7
60 1,9599 1,8621 1,8223 1,7996 1,7846 1,7738 1,7655 1,7590 | 7937 1,74p2
70 1,9308 1,8425 1,8062 1,7855 1,7717 1,7618 1,7542 1,7482 () V1,7433 1,73p2
80 1,9082 1,8271 1,7937 1,7745 1,7617 1,7525 1,7455 1,?3q9\ 1,7353 1,7314
90 1,8899 1,8147 1,7835 1,7656 1,7537 1,7450 17384 | 7331 1,7288 1,722
100 1,8749 1,8044 1,7752 1,7583 1,7470 1,7388 1,7326(\\ 1,7276 1,7235 1,72p1
150 1,8260 1,7710 1,7478 1,7344 1,7254 1,7188 1;.{{7 1,7097 1,7064 1,70B6
200 1,7985 1,7521 1,7324 1,7209 1,7132 1,7075 Q,\ro'32 1,6997 1,6968 1,69p4
250 1,7803 1,7395 1,7221 1,7120 1,7051 1,700(1\\1\ 1,6962 1,6931 1,6906 1,68B4
300 1,7673 1,7305 1,7148 1,7055 1,6993 1,6%’8\" 1,6912 1,6884 1,6861 1,68}2
400 1,7494 1,7181 1,7046 1,6967 1,6914 ‘5@5'75 1,6844 1,6820 1,6800 1,67p3
500 1,7374 1,7098 1,6979 1,6908 1,68@10\|§ 1,6826 1,6799 1,6777 1,6760 1,6744
1000 1,7088 1,6898 1,6816 1,6767 1,6734° | 1,6709 1,6690 1,6675 1,6663 1,66p2
2000 1,6894 1,6762 1,6705 16670 | 6647 1,6630 1,6617 1,6606 1,6598 1,65p0
5000 1,6726 1,6645 1,6609 1,6587 ¥1,6573 1,6562 1,6554 1,6547 1,6542 1,657
10 000 1,6644 1,6586 1,6561 1,6646° | 1,6536 1,6528 1,6523 1,6518 1,6514 1,65[11
20000 1,6586 1,6546 1,6528 | \1,6517 1,6510 1,6505 1,6501 1,6497 1,6495 1,64p2
© 1,6449 1,6449 1,644¢ 11,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,64j9
)
Table D.5 — Confidqégfevel 95,0 % and proportion 95,0 % (1 - @ = 0,95; p = 0,95)
A\
. Q° "
1 ‘\Q 3 4 5 6 7 8 9 14
2 36,5193 { 10,2199 6,8215 | 55868 | 49552 4,5720 | 4,3146 | 4,1298 | 3,9907 3,88p1
3 9,78‘8§,?V 5,3184 43321 | 3,8987 | 3,6535 3,4952 3,3844 | 3,3025 3,2395 3,18p5
4 @1‘ 4,2013 3,6366 | 3,3713 3,2157 3,1130 3,0401 2,9855 2,9432 2,90p5
5 5765 3-6939 3:2936——3:0986——2:9826 20284822806 22 F 24 2
6 4,4222 3,3981 3,0841 2,9276 2,8327 | 12,7687 2,7225 2,6876 | 2,6603 | 2,6384
7 4,0196 3,2018 29408 | 2,8085 | 27275 2,6725 2,6326 | 2,6024 | 2,5786 | 2,5595
8 3,7456 3,0609 2,8357 | 2,7201 | 2,6488 | 2,6001 | 25646 | 2,5376 | 2,5163 | 2,4992
9 3,5459 2,9541 2,7548 | 2,6515 | 2,5873 | 2,5433 2,5111 2,4865 | 2,4671 2,4514
10 3,3935 2,8700 2,6904 | 2,5964 | 2,5377 | 2,4973 2,4677 | 2,4450 | 24271 2,4125
11 3,2728 2,8018 2,6376 2,5511 2,4969 | 24594 | 2,4318 2,4106 | 2,3938 | 2,3802
12 3,1747 2,7452 2,5936 | 2,5131 2,4625 2,4273 2,4015 | 12,3815 | 12,3657 | 2,3528
13 3,0932 2,6975 2,5561 | 12,4807 | 2,4331 2,4000 | 2,3755 | 2,3566 | 2,3416 | 2,3294
14 3,0242 2,6565 2,5238 | 24527 | 2,4077 | 2,3763 | 2,3530 | 2,3350 | 2,3207 | 2,3090
15 2,9650 2,6209 2,4957 2,4283 | 2,3854 | 12,3555 | 12,3333 2,3161 2,3024 | 2,2912
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Table D.5 (continued)

IS0 16269-6:2014(E)

m
5 1 2 3 4 5 6 7 8 9 10
16 2,9135 2,5897 2,4709 2,4067 2,3658 2,3371 2,3158 2,2993 2,2862 2,2754
17 2,8684 2,5620 2,4488 2,3875 2,3483 2,3208 2,3003 2,2844 2,2717 2,2613
18 2,8283 2,5373 2,4291 2,3702 2,3326 2,3061 2,2864 2,2710 2,2587 2,2487
19 2,7926 2,5151 2,4113 2,3547 2,3184 2,2928 2,2738 2,2589 2,2470 2,2373
20 2,7604 2,4950 2,3952 2,3406 2,3055 2,2808 2,2623 2,2479 2,2364 2,2269
[z 22,7043 2,4599 22,3670 22,3160 72830 Z2,2598 2,2423 72287 Z,2178 2,2088
P4 2,6583 2,4304 2,3432 2,2951 2,2640 2,2419 2,2254 2,2125 rZ\,BQ% 2,1935
26 2,6188 2,4051 2,3227 2,2771 2,2476 2,2266 2,2108 2,1985 ‘(]}‘3886 2,1803
28 2,5847 2,3831 2,3049 2,2615 2,2333 2,2133 2,1982 2,1%4& : 2,1768 2,1689
30 2,5549 2,3638 2,2893 2,2478 2,2208 2,2016 2,1871 A@J'?a 2,1665 2,1589
35 2,4946 2,3244 2,2573 2,2197 2,1952 2,1776 2,1643 @KSL’") 2,1455 2,1384
10 2,4484 2,2940 2,2326 2,1980 2,1753 2,1591 2,14@‘8\ 2,1371 2,1292 2,1227
45 2,4117 2,2696 2,2128 2,1806 2,1594 2,1443 2‘@\7’ 2,1237 2,1163 2,1101
50 2,3816 2,2496 2,1964 2,1663 2,1464 2,1321 %\2,1212 2,1126 2,1056 2,0998
60 2,3351 2,2185 2,1710 2,1440 2,1261 2,1}@ - 2,1033 2,0956 2,0892 2,0839
70 2,3005 2,1952 2,1520 2,1273 2,1109 QM 2,0900 2,0828 2,0770 2,0721
B0 2,2736 2,1770 2,1371 2,1142 2,0990( &,6880 2,0796 2,0729 2,0675 2,0629
00 2,2519 2,1622 2,1251 2,1037 2,08%;\ 2,0792 2,0713 2,0650 2,0598 2,0555
00 2,2339 2,1500 2,1151 2,0950 ‘Z‘,@‘S' 2,0718 2,0643 2,0584 2,0535 2,0495
50 2,1758 2,1102 2,0826 2,066@ (§,0558 2,0480 2,0420 2,0372 2,0332 2,0299
00 2,1430 2,0877 2,0642 2,0505X\‘J 2,0413 2,0346 2,0294 2,0253 2,0219 2,0190
50 2,1214 2,0728 2,0520 . ‘2@9 2,0317 2,0258 2,0212 2,0175 2,0144 2,0119
00 2,1058 2,0620 2,0432\0 C;?,OSZZ 2,0248 2,0194 2,0152 2,0119 2,0091 2,0068
400 2,0845 2,0472 2,03@\ 2,0217 2,0154 2,0107 2,0071 2,0042 2,0018 1,9998
00 2,0703 2,0373 k&Q231 2,0147 2,0091 2,0049 2,0017 1,9991 1,9970 1,9952
11000 2,0362 2,0135,_ (3570037 1,9979 1,9939 1,9910 1,9888 1,9870 1,9855 1,9842
2/000 2,0130 1,9}(3\’-) 1,9905 1,9864 1,9836 1,9816 1,9800 1,9788 19777 1,9768
5(000 1,9930 \@i’) 1,9790 1,9765 1,9748 1,9735 1,9725 19717 1,9710 1,9705
14 000 1,9832 /\%},'9764 19734 19716 1,9704 1,9695 1,9688 1,9682 1,9677 19674
24 000 1,976@)) 19715 1,9694 1,9682 1,9673 1,9667 1,9662 1,9658 1,9655 1,9652
o },‘9&{7\ 1,9600 1,9600 1,9600 1,9600 1,9600 1,9600 1,9600 1,9600 1,9600
W
&ﬁble D.6 — Confidence level 95,0 % and proportion 99,0 % (1 - a =0,95; p =0,99)
S
-
1 2 3 4 5 6 7 8 9 10
2 46,9445 13,0925 8,7128 7,1173 6,2983 5,7995 5,4632 5,2207 5,0372 4,8934
3 12,6472 6,8474 5,5623 4,9943 4,6711 4,4612 4,3133 4,2032 4,1180 4,0500
4 8,2207 5,4302 4,6896 4,3392 4,1324 3,9949 3,8965 3,8225 3,7647 3,7182
5 6,5980 4,7884 4,2614 4,0029 3,8472 3,7425 3,6668 3,6095 3,5645 3,5283
6 5,7578 4,4149 4,0005 3,7926 3,6657 3,5796 3,5170 3,4694 3,4320 3,4017
7 5,2411 4,1672 3,8223 3,6464 3,5381 3,4640 3,4100 3,3688 3,3362 3,3099
8 4,8893 3,9893 3,6916 3,5378 3,4424 3,3769 3,3290 3,2922 3,2632 3,2396
9 4,6329 3,8544 3,5909 3,4534 3,3677 3,3085 3,2651 3,2317 3,2052 3,1837
10 4,4370 3,7481 3,5105 3,3856 3,3073 3,2531 3,2131 3,1824 3,1580 3,1381
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Table D.6 (continued)
m
n
1 2 3 4 5 6 7 8 9 10
11 4,2818 3,6618 3,4447 | 3,3297 | 3,2573 3,2071 3,1700 3,1414 3,1186 3,1000
12 4,1556 3,5901 3,3896 | 3,2828 | 3,2152 3,1682 3,1334 | 3,1066 3,0852 3,0677
13 4,0506 3,5295 3,3426 | 3,2426 3,1791 3,1349 3,1021 3,0767 | 3,0564 | 3,0398
14 3,9617 3,4775 3,3021 3,2078 3,1478 3,1059 3,0747 3,0506 | 3,0313 3,0155
15 3,8853 3,4323 3,2667 3,1774 3,1204 | 3,0804 | 3,0507 | 3,0277 | 3,0093 2,9941
16 3,8189 3,3925 3,2355 3, 1502 3,0960 3,0579 3,0295 3,007% 29897 4&1/32
17 3,7606 3,3572 3,2077 | 3,1264 3,0743 3,0377 | 3,0104 | 29892 2,9722 _\&3&332
18 3,7089 3,3257 3,1828 3,1048 | 3,0548 | 3,0196 2,9933 29728 | 29564 2,94p9
19 3,6626 3,2973 3,1603 3,0853 3,0372 3,0032 2,9778 2,9580 2,245@ "1 2,92po
20 3,6210 3,2716 3,1398 3,0676 3,0211 2,9883 2,9637 2,9445 _\('é" 91 2,91p4
22 3,5491 3,2267 3,1041 3,0365 2,9929 2,9620 2,9389 2,920§Q>V2,9062 2,892
24 3,4888 3,1888 3,0737 3,0102 2,9690 2,9398 2,9178 2@996\ 2,8868 | 2,87p3
26 3,4375 3,1562 3,0476 2,9874 2,9483 29205 | 2,8996 \%3\533 2,8700 | 2,85p1
28 3,3933 3,1280 3,0249 2,9676 2,9303 2,9038 2,8838&\ 2,8681 | 2,8554 | 2,84f9
30 3,3546 3,1031 3,0049 2,9501 29144 | 2,8890 ;,@Bv 2,8547 | 2,8425 | 2,83p4
35 3,2762 3,0522 2,9638 2,9143 2,8818 | 12,8586 Qz\,s’411 2,8273 2,8161 2,80p8
40 3,2160 3,0128 2,9320 | 2,8864 | 12,8564 2,83§Q\\:\ 2,8188 | 2,8059 | 12,7955 2,7859
45 3,1680 2,9812 29063 | 2,8640 | 2,8361 z,gj,é}v 2,8008 | 27888 | 2,7791 2,77p9
50 3,1288 2,9552 2,8852 | 2,8455 | 2,8193 &504 2,7861 2,7748 2,7655 2,758
60 3,0681 2,9147 2,8523 2,8166 2,7q3b§ 2,7761 2,7631 2,7528 2,7445 2,735
70 3,0228 2,8843 2,8275 2,7950 2,793% | 2,7578 2,7459 2,7364 | 2,7287 | 2,72p3
80 2,9876 2,8605 2,8081 | 2,7780 %2.7580 2,7435 2,7324 | 2,7236 | 27164 | 2,71p4
90 2,9591 2,8413 2,7924 2,76&()7 2,7456 2,7320 2,7216 2,7133 2,7065 2,70p9
100 2,9356 2,8253 27794 | 2529 | 27352 2,7224 | 2,7126 | 12,7048 | 12,6984 | 2,69B0
150 2,8593 2,7732 2,7369 _[\2,7158 2,7016 2,6913 | 2,6834 | 26771 2,6719 2,66[76
200 2,8163 2,7436 2,7;.20“ 2,6947 | 2,6826 | 2,6738 | 2,6670 2,6616 | 12,6571 2,653
250 2,7879 2,7240 ,2@36% 2,6808 | 2,6701 | 2,6622 | 2,6562 2,6513 2,6473 | 2,6440
300 2,7675 2,7099 \(*,6852 2,6708 | 2,6610 | 2,6539 | 2,6484 | 2,6440 | 2,6404 | 2,633
400 2,7395 2,69106" 2,6694 | 2,6570 | 2,6486 | 2,6425 | 2,6377 | 2,6339 | 2,6308 | 2,62p2
500 2,7208 @5’ 2,6588 | 2,6478 | 2,6403 | 2,6349 | 2,6307 | 26273 2,6245 2,62p1
1000 2,6760 f\?,“é‘%z 2,6333 2,6256 | 2,6205 2,6166 | 2,6137 2,6113 2,6094 | 2,60F7
2000 2,6453%» 2,6249 2,6159 2,6105 2,6069 | 2,6042 | 2,6022 | 2,6005 | 2,5991 | 2,59B0
5000 2,649 2,6065 2,6009 | 2,5975 2,5952 2,5936 | 12,5923 2,5912 | 2,5904 | 2,58p6
10 000 26064 2,5974 2,5934 | 25911 | 25895 | 25883 | 25874 | 25867 | 25860 | 2,58F5
20000 2,5973 2,5910 2,5882 | 2,5866 | 2,5855 | 2,5846 | 2,5840 | 2,5835 | 2,5830 | 2,5827
© 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759
Table D.7 — Confidence level 99,0 % and proportion 90,0 % (1 - a=0,99; p = 0,90)
m
n
1 2 3 4 5 6 7 8 9 10

2 155,5690 19,7425 10,2697 74789 | 6,2048 | 54874 | 50311 | 47170 | 44884 | 4,3150
3 18,7825 7,0392 5,1183 4,3676 | 39720 | 3,7293 | 3,5660 | 3,4492 | 3,3617 | 3,2939
4 9,4162 49212 3,9582 3,5449 | 3,3166 | 3,1727 | 3,0742 | 3,0028 | 29489 | 29068
5 6,6550 4,0660 3,4311 3,1453 | 29835 | 2,8800 | 2,8086 | 2,7565 | 2,7170 | 2,6860
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Table D.7 (continued)
m
n
1 2 3 4 5 6 7 8 9 10

6 5,3832 3,5984 3,1231 2,9026 2,7757 2,6938 2,6369 2,5953 2,5636 2,5388
7 4,6576 3,3006 2,9183 2,7369 2,6314 2,5628 2,5149 2,4798 2,4530 2,4319
8 4,1887 3,0928 2,7709 2,6156 2,5244 2,4647 2,4229 2,3922 2,3687 2,3502
9 3,8602 2,9387 2,6590 2,5223 2,4414 2,3882 2,3507 2,3231 2,3020 2,2853
10 3,6167 2,8193 2,5709 2,4481 2,3748 2,3265 2,2923 2,2671 2,2477 2,2324
[T 33,4286 2,7239 A99% Z2,387% 73202 2,2750 Z2,2440 2,2200 Z,2029 2,1884
12 3,2786 2,6456 2,4402 2,3368 2,2744 2,2329 2,2033 2,1814 ,_%AQ\Z% 2,1512
13 3,1561 2,5801 2,3902 2,2939 2,2355 2,1964 2,1686 2,1479 .q>,)1319 2,1192
14 3,0538 2,5244 2,3474 2,2569 2,2019 2,1649 2,1385 2,1,‘|§§O - 2,1036 2,0915
15 2,9672 2,4763 2,3102 2,2248 2,1726 2,1374 2,1122 r@‘?ﬁl 2,0784 2,0672
16 2,8926 2,4344 2,2776 2,1965 2,1468 2,1132 2,0890’\(0&,/0709 2,0569 2,0458
17 2,8278 2,3975 2,2488 2,1715 2,1239 2,0917 2,0684 1 2,0510 2,0374 2,0267
18 2,7708 2,3647 2,2231 2,1491 2,1034 2,0724 ; T)IO 2,0331 2,0200 2,0095
19 2,7203 2,3354 2,2000 2,1290 2,0850 2,0550 ¢y 270334 2,0170 2,0043 1,9941
R0 2,6752 2,3089 2,1791 2,1108 2,0683 293\% 2,0183 2,0024 1,9900 1,9801
P2 2,5979 2,2631 2,1429 2,0791 2,0393 QMO 1,9921 1,9770 1,9652 1,9558
P4 2,5340 2,2247 2,1124 2,0525 2,01423\:\ 1‘,9889 1,9700 1,9556 1,9443 1,9352
P6 2,4801 2,1920 2,0864 2,0297 1,98;9\ 1,9692 1,9511 1,9373 1,9264 1,9177
P8 2,4340 2,1638 2,0638 2,0099 |, ‘&ES 1,9521 1,9348 1,9215 1,9110f 1,9025
B0 2,3940 2,1391 2,0441 1,99@60\‘§ 1,9599 1,9372 1,9205 1,9076 1,8975 1,8893
B5 2,3137 2,0891 2,0040 1,95&“/ 1,9277 1,9069 1,8915 1,8796 1,8702 1,8625
10 2,2529 2,0507 19732 | @304 1,9030 1,8837 1,8693 1,8582 1,8493 1,8421
15 2,2050 2,0202 1,9489\C‘_b1,9089 1,8833 1,8652 1,8517 1,8412 1,8329 1,8259
50 2,1660 1,9953 1,9@\‘ 1,8913 1,8672 1,8502 1,8374 1,8274 1,8194 1,8128
b0 2,1063 1,9567 (\%8974 1,8641 1,8424 1,8269 1,8153 1,8062 1,7989 1,7928
70 2,0623 1,9280, ()\‘1,8742 1,8439 1,8240 1,8098 1,7990 1,7906 1,7838 1,7781
B0 2,0282 19,&{3%:-) 1,8562 1,8281 1,8097 1,7964 1,7864 1,7785 1,7721 1,7668
D0 2,0009 \G?Sé6 1,8416 1,8154 1,7982 1,7858 1,7763 1,7689 1,7629 1,7578
00 1,9784 (O\l',8727 1,8296 1,8050 1,7887 1,7770 1,7680 1,7610 1,7552 1,7505
150 1,90@~ 1,8245 1,7906 1,7711 1,7581 1,7486 1,7414 1,7357 1,7310, 1,7270
300 s8¢ 7 1,7973 1,7686 1,7520 1,7409 1,7328 1,7266 1,7216 1,7176 1,7142
350 e\,g?,% 1,7794 1,7541 1,7394 1,7296 1,7224 1,7168 1,7124 1,7088 1,7058
00, W 1,8202 1,7665 1,7437 1,7304 1,7214 1,7149 1,7099 1,7059 1,7026 1,6998
4 O&Q 1,7943 1,7488 1,7293 1,7179 1,7103 1,7047 1,7003 1,6969 1,6940 1,6916
500 1,7771 1,7369 1,7197 1,7097 1,7029 1,6979 1,6940 1,6909 1,6884 1,6862
1000 1,7359 1,7086 1,6967 1,6897 1,6850 1,6815 1,6788 1,6767 1,6749 1,6734
2000 1,7081 1,6892 1,6810 1,6762 1,6729 1,6704 1,6685 1,6670 1,6658 1,6647
5000 1,6842 1,6726 1,6675 1,6644 1,6624 1,6608 1,6597 1,6587 1,6579 1,6573
10 000 1,6725 1,6643 1,6608 1,6586 1,6572 1,6561 1,6553 1,6546 1,6541 1,6536
20000 1,6643 1,6586 1,6561 1,6546 1,6535 1,6528 1,6522 1,6517 1,6513 1,6510
0 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449
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Table D.8 — Confidence level 99,0 % and proportion 95,0 % (1 - @ = 0,99; p = 0,95)

m

" 1 2 3 4 5 6 7 8 9 10
2 182,7201 23,1159 11,9855 8,7010 7,1975 6,3481 5,8059 5,4311 5,1573 4,9489
3 22,1308 8,2618 59854 5,0908 4,6163 4,3233 4,1249 3,9820 3,8745 3,7907
4 11,1178 5,7889 4,6406 4,1439 3,8673 3,6914 3,5701 3,4816 3,4143 3,3616
5 7,8698 4,7921 4,0321 3,6869 3,4897 3,3624 3,2737 3,2086 3,1589 3,1198
6 6,3735 4,2479 3,6775 3,4103 3,2552 3,1542 3,0833 3,0311 2,9911 2,9596
7 5,5196 3,9016 3,4470 3,2221 3,0929 3,008T 2,948% 2,9043 2,8704 1@4136
8 4,9677 3,6599 3,2727 3,0843 2,9726 2,8989 2,8468 2,8082 2,7784 t\h&%SO
9 4,5810 3,4807 3,1443 2,9784 2,8793 2,8136 2,7670 2,7324 2,70‘5.2(]:,\)2,684-6
10 4,2942 3,3419 3,0430 2,8940 2,8045 2,7449 2,7024 2,6708 %,Q ’ 2,62[71
11 4,0727 3,2308 2,9608 2,8251 2,7430 2,6881 2,6489 2,6196 (\@’5)970 2,57p1
12 3,8959 3,1396 2,8927 2,7674 2,6913 2,6403 2,6037 2,576\4@ V2,5552 2,53B4
13 3,7514 3,0633 2,8350 2,7185 2,6473 2,5994 2,5650 ?(5%93‘ 2,5193 2,50B4
14 3,6309 2,9983 2,7856 2,6763 2,6093 2,5640 2,5315’ ﬂ\%‘STWO 2,4881 2,47B0
15 3,5286 2,9422 2,7427 2,6395 2,5761 2,5331 2,5‘026\ ‘2,4788 2,4606 2,4462
16 3,4406 2,8932 2,7050 2,6072 2,5468 2,5057 (2&61 2,4537 2,4364 2,42P5
17 3,3641 2,8501 2,6716 2,5784 2,5207 24814 <Q},{L529 2,4314 2,4147 2,40[13
18 3,2968 2,8117 2,6418 2,5527 2,4973 2,4626& 2,4321 2,4114 2,3952 2,38p2
19 3,2372 2,7774 2,6150 2,5295 2,4763 2@}}9' 2,4134 2,3933 2,3776 2,360
20 3,1838 2,7464 2,5908 2,5086 2,4572 . '\‘SZ\AZZO 2,3963 2,3769 2,3616 2,34P4
22 3,0924 2,6926 2,5486 2,4720 2,42 ) 2,3908 2,3666 2,3482 2,3337 2,32p1
24 3,0168 2,6475 2,5131 2,4411 AZ,*Q&X? 2,3644 2,3414 2,3239 2,3101 2,299
26 2,9530 2,6091 2,4826 2,414§| ’@,3716 2,3417 2,3198 2,3030 2,2898 2,27p1
28 2,8984 2,5759 2,4563 2,§%v 2,3506 2,3221 2,3011 2,2850 2,2722 2,2619
30 2,8510 2,5468 2,4332 ) £,3f15 2,3322 2,3049 2,2846 2,2691 2,2568 2,2468
35 2,7558 2,4878 2,3861\\ 2,3304 2,2947 2,2697 2,2511 2,2368 2,2254 2,21p1
40 2,6836 2,4425 2,;4\ 2,2987 2,2658 2,2427 2,2254 2,2120 2,2013 2,19p6
45 2,6267 2,4064 &%2’69 2,2735 2,2428 2,2211 2,2049 2,1923 2,1822 2,17B9
50 2,5805 2,3768 \C.\{,2971 2,2527 2,2239 2,2035 2,1881 2,1762 2,1666 2,15B7
60 2,5095 2,3}3\%\ 2,2603 2,2206 2,1947 2,1762 2,1623 2,1514 2,1426 2,133
70 2,4571 0 2,2329 2,1967 2,1729 2,1559 2,1431 2,1330 2,1249 2,11B1
80 2,4165 (\?27‘2705 2,2115 2,1780 2,1560 2,1402 2,1282 2,1188 2,1112 2,108
90 2,38@“ 2,2491 2,1942 2,1630 2,1424 2,1276 2,1163 2,1074 2,1002 2,0942
100 ;ng\{‘ 2,2314 2,1799 2,1506 2,1311 2,1171 2,1065 2,0981 2,0912 2,0855
150 ‘29712 2.1740 21336 21103 2.0948 2.0835 2.0749 2.0681 2.0625 2.05[78
200 2,2231 2,1416 2,1074 2,0876 2,0743 2,0647 2,0573 2,0514 2,0465 2,0425
250 2,1915 2,1203 2,0901 2,0726 2,0609 2,0523 2,0457 2,0405 2,0361 2,0325
300 2,1689 2,1049 2,0777 2,0618 2,0512 2,0434 2,0374 2,0326 2,0287 2,0254
400 2,1380 2,0838 2,0606 2,0470 2,0379 2,0312 2,0261 2,0219 2,0185 2,0157
500 2,1175 2,0697 2,0492 2,0372 2,0291 2,0231 2,0185 2,0149 2,0118 2,0093
1000 2,0684 2,0359 2,0218 2,0134 2,0078 2,0037 2,0005 1,9979 1,9958 1,9940
2000 2,0353 2,0128 2,0030 1,9973 1,9933 1,9904 1,9882 1,9864 1,9849 1,9836
5000 2,0069 1,9930 1,9869 1,9833 1,9808 1,9790 1,9776 1,9765 1,9755 1,9747
10000 1,9929 1,9832 1,9789 1,9764 1,9746 1,9734 1,9724 1,9716 1,9709 1,9704
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Table D.8 (continued)
m
n
1 2 3 4 5 6 7 8 9 10
20000 1,9831 19763 1,9733 19715 | 19703 | 19694 | 19687 | 19682 | 19677 | 19673
P 1,9600 1,9600 1,9600 1,9600 | 1,9600 | 19600 | 1,9600 | 19600 | 19600 | 1,9600

Table D.9 — Confidence level 99,0 % and proportion 99,0 % (1 - @ = 0,99; p = 0,99)

m

i 1 2 3 4 5 6 7 8 E 10
2 234,8775 29,6006 15,2876 11,0563 9,1134 8,0113 7,3045 6,8136 | (6, V3‘] 6,1774
3 28,5857 10,6204 7,6599 6,4888 5,8628 5,4728 5,2065 5,013}.‘: .w',l866: 4,7512
4 14,4054 7,4658 5,9599 5,3025 4,9324 4,6945 4,5286 4,Ww 4,3126 4,2384
5 10,2201 6,1969 5,1946 4,7343 4,4681 4,2942 41716 | (¢ 66 4,0103 3,9547
6 8,2916 5,5053 4,7503 4,3924 4,1820 4,0431 3,944 O 5,8709 3,814( 3,7687
7 7,1908 5,0656 4,4559 4,1605 3,9847 3,8678 .’j‘ 3,7220 3,6734 3,6350
8 6,4791 4,7591 4,2445 3,9911 3,8389 3,7371 \‘%?643 3,6096 3,567( 3,5331
9 5,9802 4,5318 4,0843 3,8610 3,7260 3,63}2 C) 3,5700 3,5210 3,4828 3,4523
10 5,6102 4,3557 3,9580 3,7574 3,6354 %55\’/51 3,4938 3,4491 3,4147 3,3863
11 5,3242 4,2147 3,8554 3,6727 3,5609 R <4,4‘%52 3,4305 3,3893 3,357( 3,3312
12 5,0960 4,0989 3,7702 3,6018 3,493@8‘\ 3,4280 3,3771 3,3386 3,308] 3,2844
13 4,9093 4,0019 3,6982 3,5415 \3,\4@8‘ 3,3790 3,3312 3,2951 3,2667 3,2440
14 4,7535 3,9192 3,6363 3,4895 \%‘986 3,3365 3,2914 3,2572 3,230 3,2088
L5 4,6212 3,8478 3,5825 3,44f1-\1Q)\\ 3,3581 3,2992 3,2564 3,2238 3,1983 3,1777
16 4,5074 3,7855 3,5352 3,40 ) 3,3223 3,2662 3,2254 3,1942 3,1699 3,1501
17 4,4084 3,7304 3,4933 ,\L‘§?\3J684 3,2904 3,2368 3,1976 3,1678 3,1443 3,1254
18 4,3212 3,6815 3,45;5’\\ B 3,3365 3,2618 3,2103 3,1727 3,1440 3,1213 3,1031
19 4,2439 3,6376 3,4258) 3,3077 3,2359 3,1864 3,1501 3,1224 3,1009 3,0829
PO 4,1748 3,5979 ’\®‘515 3,2816 3,2124 3,1646 3,1296 3,1027 3,0814 3,0644
P2 4,0563 3,529r$) ‘3,3381 3,2359 3,1713 3,1265 3,0935 3,0682 3,048 3,0321
D 4 3,9581 B,Wy 3,2931 3,1972 3,1364 3,0941 3,0629 3,0389 3,0199 3,0045
P 6 3,8752 \%0 3,2545 3,1639 3,1063 3,0662 3,0365 3,0136 2,995] 2,9807
8 3,8042 (\05,3792 3,2209 3,1350 3,0801 3,0418 3,0135 2,9916 2,9742 2,9600
B0 3,7@‘ 3,3418 3,1915 3,1095 3,0571 3,0204 2,9932 2,9721 2,9554 2,9417
B5 \@ g 3,2656 3,1312 3,0574 3,0099 2,9765 2,9516 2,9323 2,9169 2,9043
FO 3244 3,2070 3,0847 3,0171 2,9733 2,9425 2,9194 2,9015 2,8871 2,8753
4!'};-:\\‘ 3,4502 3,1602 3,0474 2,9847 2,9440 2,9152 2,8936 2,8768 2,8637 2,8521
56 373898 31218 38467 2958+ 29495 28926 28724 28565 258437 2,8331
60 3,2970 3,0623 2,9691 2,9167 2,8824 2,8580 2,8395 2,8250 2,8133 2,8037
70 3,2284 3,0179 2,9334 2,8857 2,8544 2,8319 2,8150 2,8016 2,7908 2,7818
80 3,1753 2,9832 2,9056 2,8615 2,8325 2,8116 2,7958 2,7834 2,7732 2,7648
90 3,1327 2,9552 2,8831 2,8420 2,8148 2,7953 2,7804 2,7687 2,7592 2,7512
100 3,0976 2,9321 2,8644 2,8258 2,8002 2,7817 2,7677 2,7566 2,7475 2,7400
150 2,9847 2,8569 2,8038 2,7732 2,7527 2,7379 2,7266 2,7176 2,7102 2,7041
200 29215 2,8144 2,7695 2,7434 2,7260 2,7133 2,7036 2,6958 2,6894 2,6841
250 2,8801 2,7864 2,7468 2,7238 2,7084 2,6971 2,6884 2,6815 2,6758 2,6711
300 2,8504 2,7662 2,7305 2,7096 2,6956 2,6854 2,6775 2,6713 2,6661 2,6617
400 2,8098 2,7385 2,7080 2,6902 2,6782 2,6694 2,6627 2,6572 2,6528 2,6490
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Table D.9 (continued)
m
n
1 2 3 4 5 6 7 8 9 10
500 2,7828 2,7200 2,6931 2,6773 2,6666 2,6588 2,6528 2,6479 2,6440 2,6406
1000 2,7184 2,6756 2,6570 2,6461 2,6387 2,6332 2,6290 2,6257 2,6229 2,6205
2000 2,6748 2,6453 2,6324 2,6248 2,6197 2,6158 2,6129 2,6105 2,6086 2,6069
5000 2,6374 2,6192 2,6112 2,6065 2,6032 2,6008 2,5990 2,5975 2,5963 2,5952
10000 2,6191 2,6063 2,6007 2,5974 2,5951 2,5934 2,5921 2,5911 2,5902 2,5895
20000 Z,6062 Z,5973 Z,593% Z,5910 Z,589% 2,588 Z,5873 Z,5800 Z,5860 2,5 55
0 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 2,5759 ,\&\3‘759
Tahle D.10 — Confidence level 99,9 % and proportion 90,0 % (1 - a = 0,999; ;(9)\ @,90)
—
" " <
1 2 3 4 5 6 7 8\ 9 14
2 1555,7340 62,5942 22,3691 13,5933 10,1615 8,4070 7,3630 @785 6,1986 5,8452
3 59,5426 12,7713 7,8069 6,1415 5,3341 4,8647 4-,5605 \g,3485 4,1926 4,0734
4 20,4870 7,4872 5,3963 4,5921 4,1750 3,9224 3,75@\ 3,6346 3,5453 3,4760
5 12,0557 5,6774 4,4228 3,9067 3,6300 3,4592 <§§439 3,2610 3,1986 3,1500
6 8,7591 4,7730 3,8891 3,5106 3,3035 3,17i‘\2<< ‘§,0863 3,0227 2,9746 2,9369
7 7,0628 4,2289 3,5480 3,2483 3,0821 2 y 2,9060 2,8541 2,8148 2,7839
8 6,0427 3,8639 3,3091 3,0597 2,9202 _\@8;}18 2,7712 2,7271 2,6936 2,6472
9 5,3650 3,6009 3,1312 2,9167 2,7951\\> ‘2,7187 2,6658 2,6272 2,5978 2,57M47
10 4,8829 3,4016 2,9930 2,8039 2:,6@‘ 2,6279 2,5806 2,5461 2,5199 2,4992
11 4,5224 3,2450 2,8821 2,7122 ('\7%‘152 2,5531 2,5101 2,4788 2,4549 2,4361
12 4,2426 3,1183 2,7909 2,636{3‘)/2,5473 2,4902 2,4507 2,4219 2,3999 2,3926
13 4,0189 3,0135 2,7145 ;S@\ 2,4896 2,4366 2,3999 2,3730 2,3525 2,3364
14 3,8358 2,9253 2,6494 . H167 2,4398 2,3902 2,3558 2,3306 2,3113 2,2962
15 3,6830 2,8499 2,593"_2\%\\ .2,4689 2,3965 2,3497 2,3171 2,2933 2,2751 2,2408
16 3,5536 2,7845 Z,P'!}s‘ﬂ) ) 2,4269 2,3583 2,3139 2,2830 2,2603 2,2430 2,294
17 3,4423 2,7274 ﬂ;(-ﬂw 2,3897 2,3245 2,2821 2,2525 2,2309 2,2143 2,2013
18 3,3456 2,6762\ 9\2,4624 2,3566 2,2942 2,2536 2,2252 2,2044 2,1885 2,1760
19 3,2607 2, 2,4280 2,3268 2,2670 2,2279 2,2006 2,1805 2,1652 2,1532
20 3,1856 ‘\QSS\{6 2,3970 2,3000 2,2424 2,2046 2,1783 2,1589 2,1441 2,1324
22 3,0583 \<)Y5,5221 2,3434 2,2533 2,1995 2,1641 2,1393 2,1210 2,1070 2,0960
24 2,9?@ 2,4644 2,2984 2,2141 2,1634 2,1299 2,1064 2,0890 2,0757 2,0452
26 E@V§ 2,4155 2,2602 2,1807 2,1326 2,1007 2,0782 2,0616 2,0489 2,0388
28 2,*,(')44 23736 252273 21515 21066 28755 28539 258379 28256 26459
30 2,7313 2,3371 2,1986 2,1267 2,0828 2,0534 2,0326 2,0171 2,0052 1,9958
35 2,6061 2,2636 2,1405 2,0757 2,0358 2,0088 1,9894 1,9750 1,9639 1,9551
40 2,5127 2,2077 2,0962 2,0368 1,9999 1,9747 1,9566 1,9430 19324 1,9241
45 2,4399 2,1636 2,0611 2,0061 1,9715 1,9478 1,9307 1,9177 1,9077 1,8996
50 2,3814 2,1278 2,0326 1,9810 1,9485 1,9260 1,9097 1,8973 1,8876 1,8799
60 2,2925 2,0727 1,9886 1,9426 19132 1,8927 1,8777 1,8662 1,8571 1,8499
70 2,2276 2,0321 1,9562 1,9142 1,8873 1,8683 1,8543 1,8435 1,8350 1,8281
80 2,1779 2,0006 1,9310 1,8923 1,8673 1,8496 1,8364 1,8262 1,8181 1,8115
90 2,1383 1,9754 1,9109 1,8748 1,8513 1,8347 1,8222 1,8125 1,8048 1,7985
100 2,1059 1,9546 1,8943 1,8603 1,8382 1,8224 1,8106 1,8014 1,7940 1,7879
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Table D.10 (continued)
m
n
1 2 3 4 5 6 7 8 9 10
150 2,0029 1,8878 1,8408 1,8140 1,7963 1,7835 1,7739 1,7662 1,7601 1,7549
200 1,9461 1,8504 1,8109 1,7881 1,7730 1,7621 1,7537 1,7471 1,7417 1,7372
250 1,9091 1,8259 1,7912 1,7711 1,7578 1,7481 1,7406 1,7347 1,7299 1,7258
300 1,8827 1,8083 1,7771 1,7590 1,7468 1,7380 1,7313 1,7259 1,7215 1,7178
400 1,8469 1,7842 1,7577 1,7423 1,7319 1,7244 1,7185 1,7139 1,7101 1,7069
00 T,8232 T,7682 T,72%49 T,7312 1,7220 T,7153 T,710T T,7060 1,702 1,6997
1poo 1,7671 1,7300 1,7140 1,7046 1,6982 1,6936 1,6900 1,6871 ’_\N 1 1,6827
2poo 1,7294 1,7040 1,6930 1,6865 1,6820 1,6788 1,6763 1,6743 ’(]>t),672 1,6712
5p0oo 1,6974 1,6817 1,6749 1,6709 1,6681 1,6661 1,6645 1%@ 1,6622 1,6613
10{000 1,6817 1,6708 1,6660 1,6631 1,6612 1,6598 1,6587 65)78 1,657 1,6564
20{000 1,6707 1,6631 1,6597 1,6577 1,6564 1,6554 1,654—RQ) l’f,654—0 1,653 1,6530
o 1,6449 1,6449 1,6449 1,6449 1,6449 1,6449 1,m9\ 1,6449 1,6449 1,6449
N
Table D.11 — Confidence level 99,9 % and proportion 9%0\/0 (1-a=0,999; p=10]95)
Z.
)
" 1 2 3 4 5 ‘Q 6 7 8 9 10
AN
2 1827,2522 73,2838 26,0939 15,7955 11,7@@@\‘ 9,6947 8,4608 7,6494 7,078 6,6574
3 70,1538 14,9785 9,1103 7,1319 &@6& 5,6019 5,2338 4,9760 4,786 4,6403
4 24,1850 8,7950 6,3062 5,3407 \Q&‘BSZ 4,5266 4,3198 4,1720 4,061 3,9754
5 14,2518 6,6792 5,1776 4,55‘3\@ 4,2145 4,0035 3,8602 3,7567 3,678 3,6175
6 10,3659 5,6230 4,5609 ﬂw‘ 3,8451 3,6842 3,5740 3,4939 3,433 3,3856
7 8,3658 4,9882 4,1678 | ‘}\,5015 3,5958 3,4650 3,3748 3,3091 3,259 3,2199
8 7,1627 4,5627 3,89,2&’\ 3,5874 3,4141 3,3032 3,2265 3,1704 3,127¢ 3,0940
9 6,3633 4,2562 3,6%8!2 3,4253 3,2747 3,1779 3,1107 3,0615 3,024 2,9944
10 5,7945 4,0241 ,5298 3,2976 3,1638 3,0774 3,0174 2,9733 2,9397Y 29131
11 5,3691 3,84]{7~ ‘k) ‘3,4025 3,1939 3,0730 2,9947 2,9402 2,9001 2,869 2,8453
2 5,0388 3(69‘13-/ 3,2979 3,1079 2,9972 2,9252 2,8751 2,8382 2,8099 2,7877
13 4,7747 ’.\%\7,21 3,2102 3,0351 2,9327 2,8659 2,8193 2,7850 2,758Y 2,7380
14 4,5585 "9 ‘3,4692 3,1354 2,9727 2,8771 2,8146 2,7709 2,7387 2,714 2,6946
L5 4,3‘7\@‘\/ 3,3813 3,0708 2,9185 2,8286 2,7697 2,7285 2,6980 2,674 2,6563
16 42251 3,3050 3,0144 2,8709 2,7858 2,7300 2,6909 2,6620 2,6399 2,6224
L7 AR ,v()936 3,2383 2,9646 2,8287 2,7479 2,6947 2,6574 2,6298 2,608¢ 2,5919
18(;\\ 3,9793 3,1793 2,9204 2,7910 2,7139 2,6630 2,6272 2,6008 2,580 2,5645
= 38785 3268 28807 27572 26833 26344 26806 25746 2555 2,5396
20 3,7900 3,0796 2,8449 2,7266 2,6555 2,6085 2,5753 2,5507 2,5319 2,5170
22 3,6394 2,9983 2,7829 2,6733 2,6071 2,5632 2,5320 2,5090 2,4912 2,4772
24 3,5164 2,9307 2,7309 2,6285 2,5663 2,5248 2,4954 2,4735 2,4567 2,4434
26 3,4138 2,8734 2,6866 2,5901 2,5313 2,4919 2,4639 2,4431 2,4270 2,4143
28 3,3269 2,8241 2,6483 2,5570 2,5010 2,4634 2,4366 2,4166 2,4012 2,3890
30 3,2521 2,7812 2,6149 2,5280 2,4745 2,4384 2,4126 2,3934 2,3785 2,3667
35 3,1037 2,6947 2,5471 2,4690 2,4205 2,3876 2,3638 2,3460 2,3322 2,3212
40 2,9928 2,6288 2,4952 2,4238 2,3791 2,3486 2,3264 2,3097 2,2967 2,2863
45 2,9064 2,5767 2,4540 2,3879 2,3463 2,3176 2,2967 2,2809 2,2685 2,2586
50 2,8368 2,5343 2,4204 2,3587 2,3195 2,2924 2,2725 2,2574 2,2456 2,2361
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