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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting a vote.

hall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 156, Corrosion of metals.and alloys.
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Corrosion of metals and alloys — Guidelines for applying

sta

tistics to analysis of corrosion data

1 Scope

This International Standard gives guidance on some generally accepted methods of statistical analysis which
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3.1

Whe
valusg

to the scatter of measured values act in a more or less random way so that the average of s

appr(
is ca
distri
corro

seful in the infnrprnfaﬁnn of caorrasion test results  This International Standard does not ¢

lations and methods, but rather considers a range of approaches which have applications
g. Only those statistical methods that have wide acceptance in corrosion testing have\bee
5 International Standard.

bignificance and use

sion test results often show more scatter than many other types of tests,because of a varie
ling the fact that minor impurities often play a decisive role in centrolling corrosion ratg

esults differ from one another significantly. This can be a difficult task when a variety of
I test, but statistical methods provide a rational approach to€his’problem.

ade on data sets with relative ease. This capability permits investigators to determine whether
between different variables and, if so, to develop quantitative expressions relating the variab

tical evaluation is a necessary step in the.ahalysis of results from any procedure wh
itative information. This analysis allows confidence intervals to be estimated from the meas

bcatter of data

Distributions

h measuring values associated with the corrosion of metals, a variety of factors act to produ
s that deviate from expected values for the conditions that are present. Usually the factors whi

ximates the expected value better than a single measurement. The pattern in which data
led its distribdtion, and a variety of distributions such as the normal, log—normal, bi-nom
bution, and\extreme-value distribution (including the Gumbel and Weibull distribution) are
sion work.

in corrosion
h considered

ty of factors,
s. Statistical

sis can be very helpful in allowing investigators to interpret such résults, especially in detefmining when

materials are

rn data reduction programs in combination with computéfrs’have allowed sophisticated statisfical analyses

associations
les.

ich provides
ured results.

ce measured
ich contribute

Iveral values

re scattered
nal, Poisson
observed in

3.2

Histograms

A bar graph, called a histogram, may be used to display the scatter of data. A histogram is constructed by
dividing the range of data values into equal intervals on the abscissa and then placing a bar over each interval
of a height equal to the number of data points within that interval.

The number of intervals, k, can be calculated using the following equation:

k

=1+(3,32)log n

where

n

© 18O

is the total number of data.
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3.3 Normal distribution

Many statistical techniques are based on the normal distribution. This distribution is bell-shaped and
symmetrical. Use of analysis techniques developed for the normal distribution on data distributed in another
manner can lead to grossly erroneous conclusions. Thus, before attempting data analysis, the data should
either be verified as being scattered like a normal distribution or a transformation should be used to obtain a
data set which is approximately normally distributed. Transformed data may be analysed statistically and the
results transformed back to give the desired results, although the process of transforming the data back can

create problems in terms of not having symmetrical confidence intervals.

3.4 Normal probability paper

3.41 Ifthe
further to ses

3.4.2 ltise
one linear ax
distribution. |
end, and a ny
and wider at

NOTE
distributed. D4
usually most n

3.421 Re
i, ... n, which

Data that plot approximately on a straight line on the probability plet )may be considered to be no

histogram is not confirmatory in terms of the shape of the distribution, the data may beexar
if it is normally distributed by constructing a normal probability plot as follows (see Referenc

asiest to construct a normal probability plot if normal probability paper is available. This paps
is and one axis which is arranged to reflect the shape of the cumulative_area under the n
h practice, the “probability” axis has 0,5 or 50 % at the centre, a number‘approaching 0 % g
mber approaching 1,0 or 100 % at the other end. The scale divisions are spaced close in the g
both ends. A normal probability plot may be constructed as follows with normal probability pa

bviations from a normal distribution may be recognized by the presence of deviations from a straigh
oticeable at the extreme ends of the data.

brrange the data in order of magnitude from the smallest to the largest and number them as 1
are called the rank of the points.

nined

> [2]).

r has
brmal
t one
entre
Der.

rmally
t line,

2, ...

3.4.2.2 In grder to plot the ith ranked data on the normal probability paper, calculate the "midpoint” plptting
position, F(x;), defined by the following equation:
00(i—"
F(x) = ]20U=%) @
n

3.4.2.3 The¢ data points [x;, F(x;)] can-be plotted on the normal probability paper.
NOTE Ogcasionally, two or more’identical values are obtained in a set of results. In this case, each point may be
plotted, or a composite point may-be located at the average of the plotting positions for all identical values.
It is recommended that-probability plotting be used because it is a powerful tool for providing a better
understandirn|g of the population than traditional statements made only about the mean and standard devigtion.

3.5 Other

probability paper

If the histogram is not symmetrical and bell-shaped, or if the probability plot shows non-linearity, a transformation
may be used to obtain a new, transformed data set that may be normally distributed. Although it is sometimes
possible to guess the type of distribution by looking at the histogram, and thus determine the exact transformation
to be used, it is usually just as easy to use a computer to calculate a number of different transformations and
to check each for the normality of the transformed data. Some transformations based on known non-normal
distributions, or that have been found to work in some situations, are listed as follows:

y=logx y=expx
y=x05 y=x2
y="1/x y = sin~(x/n)0:3

© 1SO 2012 — All rights reserved
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where

y s the transformed datum;

x  is the original datum;

n is the number of data points.

Time to failure in stress corrosion cracking is often fitted with a log x transformation (see References [3][4]).

Once a set of transformed data is found that yields an approximately straight line on a probability plot, the
statistical procedures of interest can be carried out on the transformed data. It is essential that results, such as

predluteu data vatues orconfigence IHl.elVdIb betramsformedback Ublllg theTeversetrarsforma

3.6

3.6.1

Unknown distribution

General

If thgre are insufficient data points or if, for any other reason, the distribution type of the da
determined, then two possibilities exist for analysis.

3.6.1
distri

3.5 fgr suggestions. Analysis may then be conducted on the transformed data.

ion.

a cannot be

1 A distribution type may be hypothesized, based on the behaviour of similar types of data. If this
pution is not normal, a transformation may be sought which will normalize that particular disfribution. See

3.6.1]2 Statistical analysis procedures that do not requirerany specific data distribution type, known as non-
parametric methods, may be used to analyse the data. Non-parametric tests do not use the data as efficiently.
3.7 |Extreme value analysis

If determining the probability of perforation by a pitting or cracking mechanism, the usual descripfive statistics
for the normal distribution are not the _most useful. Extreme value statistics should be used [instead (see
Refefence [5]).

3.8 | Significant digits

The proper number of significant digits should be used when reporting numerical results.

3.9

Ifac
with
Refe

3.10

Propagation/of-variance

blculated yalue is a function of several independent variables and those variables have erro
hem, theerror of the calculated value can be estimated by a propagation of variance te
ences;[6][7] for details.

s associated
chnique. See

Mistakes

Mistakes when carrying out an experiment or in the calculations are not a characteristic of the population
and can preclude statistical treatment of data or lead to erroneous conclusions if included in the analysis.
Sometimes mistakes can be identified by statistical methods by recognizing that the probability of obtaining a
particular result is very low. In this way, outlying observations can be identified and dealt with.

4 Central measures

4.1

Average

It is accepted practice to employ several independent (replicate) measurements of any experimental quantity
to improve the estimate of precision and to reduce the variance of the average value. If it is assumed that the

© 18O
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processes operating to create error in the measurement are random in nature and are as likely to overestimate
the true unknown value as to underestimate it, then the average value is the best estimate of the unknown
value in question. The average value is usually indicated by placing a bar over the symbol representing the

measured va

riable and calculated by

— X;
%
n

NOTE

“average” refers to a sample.

©)

In this International Standard, the term “mean” is reserved to describe a central measure of a population, while

4.2 Median

If processes |operate to exaggerate the magnitude of the error, either in overestimating or underestimating the

correct meagurement, then the median value is usually a better estimate. The median value, xg,"is’defingd as

the value in the middle of all data and can be determined from the m-th ranked data.
X2 for an even number, », of data points

x, = f . @)

X(h+1)/2 or an odd number, n, of data points

4.3 Which to use

If the processes operating to create error affect both the probability and magnitdde of the error, then other approaches

are required {

In corrosion
In cases of {
average pen

When the aVi
runs were m

5 Variablility measures

o find the best estimation procedure. A qualified statistician should be consulted in this case.

festing, it is generally observed that average values-aré useful in characterizing corrosion
enetration from pitting and cracking, failure is often-defined as the first through-penetratio
btration rates or times are of little value. Extreme value analysis has been used in these insta

erage value is calculated and reported ascthe only result in experiments where several rep
bde, information on the scatter of datais_lost.

ates.
h and
nces.

icate

5.1 General

Several meagures of distribution Variability are available, which can be useful in estimating confidence intgrvals
and making predictions from the*observed data. In the case of normal distribution, a number of proceflures
are availablgd and can be handled by computer programs. These measures include the following: varigance,
standard deviation, and ¢ogfficient of variation. The range is a useful non-parametric estimate of variability and
can be used |with both{normal and other distributions.

5.2 Variance

Variance, o2, may be estimated for an experimental data set of »n observations by computing the sample

estimated va

riance, S2, assuming that all observations are subject to the same errors:

o Y a? _ Y (x-x;)?

5
(n=1) (n=1) ®)
where
d is the difference between the average and the measured value;
n—1 s the number of degrees of freedom available.
4 © 1S0 2012 — All rights reserved
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Variance is a useful measure because it is additive in systems that can be described by a normal distribution,
but the dimensions of variance are the square of units. A procedure known as analysis of variance (ANOVA)
has been developed for data sets involving several factors at different levels in order to estimate the effects of
these factors.

5.3

Standard deviation

Standard deviation, o, is defined as the square root of the variance. It has the property of having the same
dimensions as the average value and the original measurements from which it was calculated, and is generally
used to describe the scatter of the observations.

The {
the ty

wher:

Whe
stand
be re|

5.4

The |
coeff]
varia
meagq

5.5

The nange, w, is defined as the difference between the maximum, xmax, and minimum, xmin, valu
replig
the d

In ca
can i

tandard deviation of an average Is different from the standard deviation of a single measur
vo standard deviations are related as in the following equation:

_ 5

n

11

1 is the total number of measurements which were used to calculate'the average value.

h reporting standard deviation calculations, it is important to noteclearly whether the value rg
ard deviation of the average or of a single value. In either case; the number of measurement
ported. The sample estimate of the standard deviation is S.

Coefficient of variation

bopulation coefficient of variation is defined as the standard deviation divided by the mean
cient of variation may be calculated as S/x and is usually reported as a percentage. Thig
bility is particularly useful in cases where the size of the errors is proportional to the mag
ured value, so that the coefficient of variation is approximately constant over a wide range ¢

Range

ate data values. The range.is non-parametric in nature, i.e. its calculation makes no assu
stribution of error.

W= Xmax ~ *min

ses when small numbers of replicate values are involved and the data are normally distribut
e used {o_estimate the standard deviation by the relationship:

ed value, but

(6)

ported is the
5 should also

The sample
measure of
nitude of the
f values.

es in a set of
mption about

(7)

bd, the range

(8)

7

where

S is the estimated sample standard deviation;

w is the range;

n is the number of observations.

The range has the same dimensions as the standard deviation.

© 1SO 2012 — All rights reserved
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5.6 Precision

5.6.1 Gene

ral

Precision is the closeness of agreement between randomly selected individual measurements or test results.
The standard deviation of the error of measurement may be used as a measure of imprecision.

5.6.1.1

One aspect of precision concerns the ability of one investigator or laboratory to reproduce a

measurement previously made at the same location with the same method. This aspect is sometimes called

repeatability.

5.6.2.1 Angther aspect of precision concerns the ability of different investigators and laboratories to reprgduce
a measurement. This aspect is sometimes called reproducibility.

5.7 Bias

5.7.1 General

Bias is the ¢loseness of agreement between an observed value and an accepted reference value. When
applied to inglividual observations, bias includes a combination of a random component and a componerjt due

to systematig
refers to the
where a spe

57141 Co
environment
compared to
procedures W
to establish {
material in qU

5.71.2 An

material to sdiffer a form of corrosion damage, for example pitting potential. Bias in this type of test refers

inability of th

6 Statist

error. Under these circumstances, accuracy contains elements‘of both precision and bias
tendency of a measurement technique to consistently undérestimate or overestimate. In ¢

rosion test methods which are intended to simulate service conditions, for example n
, often produce a different severity of corrosion and rélative ranking of performance of materig
severity and ranking under the conditions which the test is simulating. This is particularly true fq
hich produce damage rapidly as compared to-the service experience. In such cases, it is imp
he correspondence between results from*the service environment and test results for the clg
estion. Bias in this case refers to the varijation in the acceleration of corrosion for different mate

pther type of corrosion test method measures a characteristic that is related to the tendenc

b test to properly rank the-materials to which the test applies as compared to service results.

cal tests

6.1 Nullh

Null-hypothegis statistical tests are usually carried out by postulating a hypothesis of the form: the distrik
of data undef test is not significantly different from some postulated distribution. It is necessary to estab
probability tHat-will be acceptable for rejecting the null hypothesis. In experimental work, it is conventio

pothesis

Bias
ases

Lific quantity such as corrosion rate is being estimated, a quantitative bias may be determingd.

ptural
Is, as
r test
brtant
ss of
brials.

of a
o the

ution
ish a
hal to

use probabilifies of 0,05 or U,0T 10 reject the null hypothesis.

6.1.1

hypothesis falsely is described as the significance level and is often designated as «.

Type | errors occur when the null hypothesis is rejected falsely. The probability of rejecting the null

6.1.2 Type Il errors occur when the null hypothesis is accepted falsely. If the significance level is set too low,
the probability of a Type Il error, 5, becomes larger. When a value of «a is set, the value of g is also set. With a
fixed value of g, it is possible to decrease S only by increasing the sample size, assuming that no other factors
can be changed to improve the test.

© 1SO 2012 — All rights reserved
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6.2 Degrees of freedom

The number of degrees of freedom of a statistical test refers to the number of independent measurements that
are available for the calculation.

6.3 s-Test

The ¢-statistic may be written in the form:

[¥ - 4]
t= 9
S(x) ©)
wherg
X is the sample average;
i is the population mean;
$(x) is the estimated standard deviation of the sample average.

The #-distribution is usually tabulated in terms of significance levels and ‘degrees of freedom.

6.3.1] The t-test may be used to test the null hypothesis:

m=u

For example, the value m is not significantly different from*u, the population mean. The ¢-test is then:

| [xom

i 1
S _
()
The ¢alculated value of r may be compared to the value of ¢ for the number of degrees of freedom, », and the

significance level.

~

(10)

6.3.2| The r-statistic may be used+to obtain a confidence interval for an unknown value, for examplé a corrosion-
rate yalue calculated from several independent measurements:

(F-5(x)) < 1 < (e5(x)) (1)
wherg tS()‘c) represents the one-half width confidence interval associated with the significance I¢vel chosen.

6.3.3| The’rtestis often used to test whether there is a significant difference between two sample averages.
In this case, the expression becomes:

[x1-2]
S (x) n11+n12

(12)

where
7 and x, are the sample averages;

nq and ny are the number of measurements used in calculating x1 and x»;

S(x) is the pooled estimate of the standard deviation from both sets of data.

© 1S0O 2012 — All rights reserved 7
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(

1y =10)82(x1)+(ny —1052(x5)

S(x)=\/

n1+n2—2

(13)

6.3.4 One-sided r-test. The ¢-function is symmetrical and can have negative as well as positive values. In the above
examples, only absolute values of the differences were discussed. In some cases, a null hypothesis of the form:

u>m

or
u<m

may be desi
half of that fg

6.4 [-test

The F-test is
variance ass

FX1X2 = |

The F-test ig
are tabulateq
not normally
distribution r

6.5 Corre

The correlati
coefficients

sign of the g
negative (y d

ed. This is known as a one-sided ¢-test and the significance level associated ‘Wwith this #-va|

r a two-sided ¢.

pciated with a variable x2. The F-statistic is then:
2

b (x2)

an important component in the analysis of variance used in experimental designs. Values

distributed, the F-test approach may falsely-show a significant effect because of the non-n
hther than an actual difference in variance§ being compared.

ation coefficient

pn coefficient, r, is a measure of a linear association between two random variables. Corre
ary between -1 and +1 and the closer they are to either —1 or +1, the better the correlation|
orrelation coefficient simply indicates whether the correlation is positive (y increases with
ecreases as x increases). The correlation coefficient, r, is given by:

(x; =%)(v; - %) zxiyi_nxy

N

:i —E)Z(yi —fﬂ o [(zxiz —n)?z)z(y 2

i

—2\| %
ny )]

the observed values of random variable x;

ue is

used to test whether the variance associated with a variable, x3; is significantly different flom a

(14)

of F

for significance levels and degrees of freedomfor both variables. In cases where the dafa are
brmal

ation
. The
Xx) or

(15)

r=
[
where
x; are
y; are
X
y
n

the observed values of random variable y;

is the average value of x;
is the average value of y;

is the number of observations.

Generally, »2 values are preferred because they avoid the problem of signs and relate directly to variance.
Values of  or 2 have been tabulated for different significance levels and degrees of freedom. In general, it is
desirable to report values of r or 2 presenting correlations and regression analyses.

NOTE

The procedure for calculating correlation coefficients does not require that the x and y variables be random

and, consequently, some investigators have used the correlation coefficient as an indication of the goodness of fit of data
in a regression analysis.

8
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However, the significance test using the correlation coefficient requires that the x and y values be independent variables
of a population measured on randomly selected samples.

6.6 Sign test

The sign test is a non-parametric test used in sets or in paired data to determine if one component of the pair
is consistently larger than the other (see Reference [9]). In this test method, the values of the data pairs are
compared, and, if the first entry is larger than the second, a plus sign is recorded. If the second term is larger,
then a minus sign is recorded. If both are equal, then no sign is recorded. The total number of plus signs, P,
and minus signs, N, is computed. Significance is determined by the following test:

|F=N>TNPFN (16)

wher:

W

k is a function of significance level as follows:

k Significance level
1,6 0,10
2,0 0,05
2,6 0,01

The sign test does not depend on the magnitude of the difference and so can be used in cases where normal
statigtics would be inappropriate or impossible to apply:

6.7 |Outside count

The gutside count test is a useful non-parametric technique to evaluate whether the magnitude pf one of two
data pets of approximately the same number of values is significantly larger than the other. The fdetails of the
procgdure may be found elsewheret(see Reference [9]).

7 Curve fitting — Method of least squares

7.1 |Minimizing variance

It is ¢ften desirable to determine the best algebraic expression to fit a data set with the assumption that a
normially distributed random error is operating. In this case, the best fit will be obtained when fhe condition
of mihimum_variance between the measured value and the calculated value is obtained for the ¢lata set. The
proceduresiused to determine equations of best fit are based on this concept. Software is available|for computer
calcylation of regression equations, including linear, polynomial and multiple-variable regression ¢quations.

7.2 Linear regression — 2 variables
Linear regression is used to fit data to a linear relationship of the following form:

JR— (17)

In this case, the best fit is given by:

m=(n2xy—2x2y)/[n2x2—(Zx)z} (18)

© 1S0O 2012 — All rights reserved 9
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b= [Sr-n]

where

y is the dependent variable;

x is the independent variable;

m is the

b is the

slope of the estimated line;

intercept of the estimated line;

(19)

>x is the

nis the

sum of x values, etc.;

number of observations of x and y.

This standardl deviation of m and the standard error of the expression are often of interest and'can be calcy

easily (see R
associated w
linear regres
only one adj
to compare t

7.3 Polyn

Polynomial r

y=a+b)

where
a, b, c, d

X

¥

The equation
a computer.
expression t(

7.4 Multig

Multiple-regr]

eferences [6][8][10]). One problem with linear regression is that all the errors.are assumed
ith the dependent variable, y, and this might not be a reasonable assumption. A variation

bion approach is available, assuming that the fitting equation passes thretgh the origin. In this
istable parameter will result from the fit. It is possible to use statistical tests, such as the A
he goodness of fit between this approach and the two adjustable{parameter fits described ab

pmial regression

bgression analysis is used to fit data to a polynomial eguation of the following form:

+cx2 +d>c3 +...

are the adjustable constants used\o fit the data set;
is the observed independent variable;
is the observed dependent variable.
s required to carry~out the calculation of the best-fit constants are complex and best handl

t is usually desirable to run a series of expressions and compute the residual variance for
find the simplest expression fitting the data.

le regression

ession analysis is used when data sets involving more than one independent variablg

encountered

lated
to be
bf the
case,
-test,
pve.

(20)

d by
each

D

are

L

An axnrassion-of tha followina farm is dasiraed-in- o multinlg lingar raarassion:
R8P+ SHoR-6HR8+oHOWHRGHOHRHS-G8SHB8 a1 RUtHHPIeHR8aF+8gressSion-

y=a+b1

where
a, b1, b,
X1, X2, X4

¥

X4 +b2X2 +b4X4 +...

bs, ...  are the adjustable constants used to obtain the best fit of the data set;

are the observed independent variables;

is the observed dependent variable.

(21)

Because of the complexity of this problem, it is generally handled with the help of a computer. One strategy

is to compute the value of all the “b’s,” together with standard deviation for each “b”. It is usually necessary to

10
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run several regression analyses, dropping variables, to establish the relative importance of the independent
variables under consideration.

8 Analysis of variance

8.1

Comparison of effects

Analysis of variance is useful to determine the effect of a number of variables on a measured value when a
small number of discrete levels of each independent variable is studied (see References [6], [8], [10], [11] and
[12]). This is best handled by using a factorial or similar experimental design to establish the magnitude of the

effec]

8.2

8.2.1
an ef

8.2.2
two-l

8.2.3
inforr

9 K
9.1

9.1.1
for eg

is calised by the deepest pit (see References [5][13][16][18]).

9.1.2
inen
distri
asym
Gum
for th
field

here

S associated with each variable and the magnitude of the interactions between the variable

The two-level factorial design

fect on the outcome.

Each time an additional variable is to be studied, twice as many experiments are required to
pvel factorial design. When many variables are involved, the numbef of experiments become

Fractional replication can be used to reduce the amount<of testing. When this is done, t
hation that can be obtained from the experiment is also reduced.

Extreme value statistics
Scope of this clause

Extreme-value statistics provide apowerful method for analysing localized corrosion data, a
timating pit depth. The maximum pit depth is more important than the average pit depth becaus

pineering data. The largest or the smallest values from these original distributions make ang
putions, called extreme-value distributions. There are three types of extreme value distributig
ptotic limiting forms) of the original distribution for large samples. Type | for the largest valug
bel, or doubly,exponential, distribution and is often observed for the distribution of the deepes
e smallest value is called the Weibull distribution which is widely used for analysing failure li
bf reliability engineering. The procedure for estimating the parameters of the Gumbel distributi
can also.be applied to the Weibull distribution.

5.

The two-level factorial design experiment is an excellent method for determining which variables have

complete the
s prohibitive.

ne amount of

nd especially
e perforation

The normal (Gausian){ Poisson, binomial, exponential and log—normal distributions are often observed

ther group of
ns which are
is called the
pits. Type llI
fe data in the
on presented

9.1.3

|_-This method allows for the estimation of the parameters of the Gumbel distribution The maximum pit-

depth perforation probability for a large area of given thickness can be estimated from the Gumbel distribution
observed for small areas.
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9.2 Gumbel distribution and its probability paper

When the pit depths obey an exponential type of distribution, as is typical, the maximum pit depths obey the
Gumbel distribution (see Reference [13]). The cumulative distribution function, F(x), for a random variable x with
a Gumbel distribution is given by a doubly exponential function:

F(x)= exp{—exp[—(x - l)/a]}

where

A is the location parameter;

a isth

A normalized
y=(x-1
Then F(y) b¢

F(y):e

Figure 1is a
y=0orF(y)
period defing

F(y)=1

If7>18,Tc

y=|n(T)
When one e
T=Ala

Tis then an i

e scale parameter.
variable, y, is defined as:

) o

xp[—exp(—y)]

Gumbel probability plot showing x and y scales along with F(y). The value of x correspond
d by:

-1/T

hn be expressed as:

ndex to indicate the area effect.

12

(22)

(23)

(24)

ng to

= 0,368 corresponds to 4, while the slope corresponds to'@. The scale T on the right is the return

(25)

(26)

valuates the maximum pit depth over the total area, 4, from sampling blocks of small ar¢a, «,
T is given by

(27)
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, FO) T
099 ————m 100
4r // 1 50
/ i
/
s b / 4 20
0,90 | 4 10
2 -
/)
i - 1 s
1 o7 |
. 050 I 368
030 | |
i |
0,10 | |
1 F I
0,01 '

Figure 1 — Gumbel probability paper and its(coordinates

Estimation of distribution parameters

1| Data collection

surface area A4 is the total surface area in the-equipment in question. It is essential that

envirpnment over 4 be uniform in order that randorm samples within « are statistically homogen

are

gny doubts, the area should be split up into)suitable blocks to provide homogeneity within

he corrosion
ous. If there
pach. With 4

defingd as above, N blocks, each with area a,lare selected at random for sampling. Appropriate measurements

are

cann
meay
X2, ..

derived from the average-rankK méethod by

;(y):1_(Ni+1)

A lingarity test isithien applied to the x and F(y) or y plots.

9.3.2| Distribution parameter estimation

9.3.214—Prebability-paper-evaluation

The

made on the N blocks to determine.the’maximum pit depth for each block. Often, the max|mum depths
bt be determined for all blocks, for-example the depths in certain blocks may be less thap the limit of
urement. The actual number of.data sets n can thus be less than N. The measured maximym depths x1,
, X, are ranked in the order+from the largest, x1, to the smallest, x,,. The cumulative probapility, F(y), is

(28)

best-fit line is drawn and the intercept on the x-axis is taken as 1 and the slope as a.

9.3.2.2 Use of a linear unbiased estimator

Such a linear unbiased estimator may be of the type proposed by Liebleinl'4l and Whitel'] to define the best-fit

line

in such plots:

o =2b,~(N,n)xi

© 1SO 2012 — All rights reserved
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o= Zai (N,n)xi (30)
One can derive a;(N,n) and b; (N,n) here from the MVLUE coefficient tablesl'®l, a part of which is presented in
Table 1. One can next estimate 1 and « from the equations shown above.

The extreme value, xmax, is the maximum pit depth expected for the total area, 4, and may be determined from
the intercept between the extrapolated best fit line and the return period, T:

Xmax = A+alIn(T) (31)

9.3.3 ProbLbiIity distribution of xmax and perforation probability

The variable kmax is a random variable, and its associated cumulative distribution function, Fimax(x), isidetermined
from T speciens, in which a Gumbel distribution F(x) applies for x:

Finax (%) :exp{—exp[—(x—[/l+aInT])/a]} (32)

The Gumbel(distribution for xmax is identical to that of F(x), while the location parameter is greater than the 1 in
F(x) by a InT]If the wall thickness is d, the perforation probability P is:

P=1-e p{—exp[d—(/l+alnT)/oc]} (33)

Figure 2 showp the relationship between F(x) and Fmax (x)xmax for the total,can be calculated as:
¥max = A|+oInT (34)

This equation can be used to obtain P.

9.3.4 Estinmating the deviation of xyax from the distribution

8
0999 | 1000
8 T
00 | 100
~ (- p—
3
9 ~ &~
09 F > 10
0,70 N
05 F o
030 f ©°
010 F
001 b,

Figure 2 — Estimation of perforation probability, P, from Gumbel plot

The parameters in F(x) are determined from the fitted line for the sample data, but there is no guarantee that
those data give a distribution representing that for the population, so it is essential that the probable error be
estimated. In the linear unbiased estimator method, the error variance, V(x), is given by:

V(x)= a2 A(N,n) y? + B(N,n) v+ C(Non) | (35)
in which A(N,n), B(N,n) and C(N,n) are derived from the MVLUE tables(Reference [16]), as shown in Table 2.

14 © 1S0 2012 — All rights reserved
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Report

The report should contain the following:

— equipment service period and conditions, alloy chemistry, specifications, heat treatment, wall thickness,
and other material specifications;

— type of localized corrosion;

— method of measurement of corrosion depth, measurement positions, total area, A, number of sampling
blocks, N, area of each block, a, and return period, T = A/a;

9.5

9.5.1

It is g¢ssential to select a and N carefully. While small @ and N make«measurement easy, the er

incre
and (
shou
the p
samy
optim

root ¢f V(x) defined by the equation above. It is a function of «, so it can not be evaluated unless

know
[171),
equa
T. To

umbel probability plo,
stimated 4 ,a, and xmax;

stimated perforation probability, P.
Other topics

Sample size

hsed. The equations shows that y increases with 7, while Table 2. shows that the coefficients 4
[(V,n) tend to decrease as N increases. To improve the accuracy in estimating xmax, the vari
d be increased in order to reduce y = InT. However, in practice it is best to make N small a
remise that the extreme value method enables xmax 0 be estimated from small samples. ]
le size is thus a compromise determined by the aécuracy of xmax. There are no clear-cut g
izing N and T. The following may be applicablesthe standard error deviation, o, for xmax,

n. Given that /A = 0,3 is typical of pitting corrosion for mild steel in fresh water and soil (se
a relationship between N and T can be dérived which gives 1 = mo, for m=1, 2, and 3 frg
ions with the coefficients taken from.the MVLUE tables. Figure 3 shows the relationship be
maintain 1 = 30. N = 30 is required for 7= 1 000.

10*

ror margin is
(N,n), B(N,n),
ables, N or a,
nd y large on
I'he optimum
uidelines for
s the square
aor all are
be Reference
m the above
tween N and

10 | | | |

Figure 3 — Selection of optimum Nand T

Figure 3 indicates that increasing N rather than reducing T is more effective at minimizing the error for a given
total sampling error aN. Reducing a can improve the precision in estimating xmax. However, an excessively
small a causes a deviation from the Gumbel distribution, which applies for the maximum value distribution

© 18O
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only if the number of pits in a given block, £, is fairly large. There are no guidelines for the optimum % to give a
Gumbel distribution for the maximum values. While mathematical rigour would require a fairly large &, k = 20 is
sufficient to give results of practical validity.

9.5.2 Truncated sample

The maximum pit depths cannot necessarily be determined for all the N blocks. These truncated data can be
analysed in the same manner as the case where N = n.

9.5.3 Other methods for estimating distribution parameters

Various meth
method appé
(Reference [
greater than

ods have been proposed to estimate the distribution parameters, but the linear unbiased estifnator

ars to be best. The MVLUE coefficient tables as devised by Lieblein (Reference [14]).and
5]) can be used, as coefficients up to N = 45 have been published (see Reference [16})! Fo
NV = 30, the maximum likelihood method can be used.

White
data

16
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Table 1 — Part of the MVLUE coefficient table from N =2 to N = 23 (Reference [16])

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)

2 2 1 0,083 63 0,721 35 6 6 1 0,048 87 0,145 81
2 2 2 0,916 37 0,721 35 6 6 2 0,083 52 0,149 53
3 2 1 0,377 70 0,822 10 6 6 3 0,121 05 0,126 72
3 2 2 1,377 70 0,822 10 6 6 4 0,165 62 0,073 20
3 3 1 0,087 97 0,374 73 6 6 5 0,225 49 0,035 99
3 3 2 0,255 71 0,255 82 6 6 6 0,355 45 0,459 27
3 3 3 0656 32 —0.53052 7 7 7 3327 ] 092674
4 2 1 0,706 32 0,869 02 7 2 2 2,338 27, \|V| —0,926 74
4 2 2 1,706 32 ~0,869 02 7 3 1 -0,40361~ 0,454 96
4 3 1 0,080 11 0,414 40 7 3 2 030121 0,405 57
4 3 2 0,060 43 0,325 86 7 3 3 11704 82 0,860 53
4 3 3 1,019 67 0,740 26 7 4 1 _|"N-0,146 33 0,294 04
4 4 1 0,07138 0,248 80 7 4 251 -0,004 07 0,276 02
4 4 2 0,153 68 0,223 92 7 T 0,007 10 0,210 16
4 4 3 0,263 94 0,085 90 7 40|V 4 1,247 49 0,780 22
4 4 4 0,511 00 0,558 62 7 | 8D 1 0,039 26 0,211 02
5 2 1 0,959 86 0,896 28 7 N 2 0,004 36 0,206 46
5 2 2 1,959 86 0,896 28 70 5 3 0,045 83 0,169 12
5 3 1 0,210 12 043434 | P 5 4 0,113 42 0,099 18
5 3 2 0,086 02 036425 f 7 5 5 0,884 37 0,685 78
5 3 3 1,296 14 0798590 | 7 6 1 0,013 73 0,158 69
5 4 1 0,015 38 0,273.03 7 6 2 0,041 80 0,160 87
5 4 2 0,051 96 /249 94 7 6 3 0,075 68 0,139 64
5 4 3 015208  1\310,149 11 7 6 4 0,117 59 0,095 07
5 4 4 081134 . [~ -0,67209 7 6 5 0172 12 0,017 65
5 5 1 0,058 351" 0,184 48 7 6 6 0,579 09 0,571 91
5 5 2 0108-82 0,181 66 7 7 1 0,04184 0,120 14

e

5 5 3 (9,167 61 0,130 46 7 7 2 0,067 33 0,125 86
5 5 4 024628 0,006 53 7 7 3 0,093 75 0,114 87
5 5 5~ 041893 0,503 13 7 7 4 0,123 22 0,087 34
6 2 | Q+7 | 116557 0,914 14 7 7 5 0,158 59 0,036 19
6 2 AV 2 2,165 57 0,914 14 7 7 6 0,206 26 0,060 70
6 EiEE 0,315 40 0,446 60 7 7 7 0,309 01 0,423 70
6| f\% 2 0,203 43 0,388 65 8 2 1 1,486 92 0,936 11
6 = 3 3 1518 83 —0,835 25 8 2 2 2,486 92 -0,936 11
6 4 1 0,086 54 0,285 87 8 3 1 0,479 40 0,461 03
6 4 2 0,028 06 0,265 48 8 3 2 0,384 82 0,418 02
6 4 3 0,064 95 0,185 87 8 3 3 1,864 22 0,879 04
6 4 4 1,049 65 0,737 21 8 4 1 0,197 72 0,299 76
6 5 1 0,005 73 0,201 54 8 4 2 0,150 20 0,283 69
6 5 2 0,046 58 0,197 27 8 4 3 0,068 49 0,227 49
6 5 3 0,100 24 0,153 61 8 4 4 1,416 41 0,810 93
6 5 4 0,172 29 0,064 59 8 5 1 0,078 14 0,217 25
6 5 5 0,675 16 0,617 01 8 5 2 0,047 42 0,212 76

© 1SO 2012 — All rights reserved
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
8 5 3 0,000 09 0,180 28 9 7 1 0,005 77 0,136 37
8 5 4 0,063 71 0,122 52 9 7 2 0,011 79 0,140 04
8 5 5 1,061 93 0,732 80 9 7 3 0,033 59 0,129 72
8 6 1 0,017 24 0,166 13 9 7 4 0,059 97 0,107 65
8 6 2 0,006 53 0,167 49 9 7 5 0,092 19 0,072 32
8 6 3 0,038 02 0,148 30 9 7 6 0,132 52 0,019 37
8 6 4 0,077 99 0,110 53 9 7 7 0,675 71 0,605 47
8 q 5 0,129 20 0,049 99 9 8 1 0,017 80 0,119 10
8 q 6 0,765 49 0,642 44 9 8 2 0,033 97 ©116 41
8 7 1 0,016 81 0,130 29 9 8 3 005158 | . o109 4
8 7 2 0,037 59 013479 9 8 4 0,07136 ()" 0,005 do
8 7 3 0,061 23 0,123 87 9 8 5 0,09427<~ | 00704
8 7 4 0,088 87 0,099 08 9 8 6 0,421 84 0,03143
8 7 5 0,122 43 0,057 12 9 8 7 07956 91 0,029 p2
8 7 6 0,165 46 0,010 87 9 8 8 |\ 045228 0,502 b6
8 7 7 0,507 60 0,534 29 9 9 14| 003229 0,088 39
8 g 1 0,036 49 0,101 94 9 o |02 0,047 96 0,094 37
8 g 2 0,056 13 0,108 07 9 o 3 0,063 40 0,001 47
8 g 3 0,075 90 010273 9 9~ 4 0,079 57 0,082 45
8 g 4 0,097 14 0,087 16 9 Q9 5 0,097 22 0,065 47
8 g 5 0,121 18 0,058 93 9o} o 6 0,117 36 0,037 8
8 g 6 0,150 20 0,011 12 0 9 7 014179 0,006 h9
8 g 7 0,189 43 007577 O 9 9 8 0,174 88 0,085 p0
8 g 8 0,273 54 0304 19| 9 9 9 0,245 54 0,369 p4
9 3 1 1,617 28 094335 10 2 1 1,733 28 0,949 {2
9 P 2 2,617 28 01943 35 10 2 2 2,733 28 0,949 12
9 3 1 _0,54576 | ~\0,465 65 10 3 1 0,604 74 0,469 49
9 3 2 045773 (|}~ 042755 10 3 2 0,522 29 0,435 49
9 3 3 2,00349) | -0,89320 10 3 3 212703 0,904 B8
9 4 1 -0,24271 0,304 00 10 4 1 0,282 68 0,307 48
9 4 2 | _<ordsos 0,289 53 10 4 2 0,242 07 0,294 14
9 4 3 {{"012190 0,240 49 10 4 3 0,169 08 0,250 §3
9 4 al) 156359 0,834 03 10 4 4 1,693 83 0,852 p5
9 E ~0,112 27 0,221 70 10 5 1 0,142 61 0,22547
9 IR 0,084 66 0,217 41 10 5 2 0,117 46 0,221 4o
9 55— 3 —6;63985 6718872 10 5 S —0;07484 6719552
9 5 4 0,020 61 0,139 44 10 5 4 0,017 40 0,152 31
9 5 5 1,216 15 0,767 26 10 5 5 1,352 32 0,793 70
9 6 1 0,044 61 017117 10 6 1 0,069 03 0,174 85
9 6 2 0,023 91 0,172 03 10 6 2 0,050 64 0,175 39
9 6 3 0,005 73 0,154 69 10 6 3 0,022 57 0,159 64
9 6 4 0,043 96 0,121 99 10 6 4 0,014 07 0,130 83
9 6 5 0,092 46 0,072 08 10 6 5 0,060 19 0,088 27
9 6 6 0,926 37 0,691 96 10 6 6 1,067 99 0,728 98
18 © 1S0 2012 — All rights reserved
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
10 7 1 0,026 08 0,140 58 1 5 2 0,146 74 0,223 86
10 7 2 0,010 88 0,143 66 11 5 3 0,106 11 0,200 64
10 7 3 0,009 52 0,134 03 11 5 4 0,051 37 0,162 46
10 7 4 0,034 84 0,114 26 1 5 5 1,474 11 0,814 67
10 7 5 0,065 84 0,083 76 1 6 1 0,091 03 0,177 67
10 7 6 0,104 05 0,040 19 11 6 2 0,074 46 0,178 00
10 7 7 0,822 71 0,656 48 11 6 3 0,047 74 0,163 60
10 8 1 0,000 63 0,115 27 1 6 4 001258 ) | 013785
10 8 2 0,014 32 0,119 79 1 6 5 0,031 42~ | 0.10072
10 8 3 0,030 46 0,114 20 1 6 6 119440, | | -0,757 84
10 8 4 0,049 26 0,100 60 1 7 1 -0{044'45 0,143 70
10 8 5 0,071 37 0,078 52 11 7 2 |, 003106 0,146 35
10 8 6 0,097 90 0,046 03 11 7 3 | 001180 0,137 39
10 8 7 0,130 65 0,000 88 1 7 451 oo1256 0,119 52
~

10 8 8 0,605 42 0,573 52 1 7 5 0,042 42 0,092 70
10 9 1 0,017 83 0,095 25 1 74| s 0,078 82 0,055 58
10 9 2 0,030 86 0,100 55 1 | or/ 7 0,953 51 0,695 25
10 9 3 0,044 59 0,097 76 11 8 1 0,015 02 0,118 86
10 9 4 0,059 57 0,088 60 115 8 2 0,003 20 0,122 84
10 9 5 0,076 34 007275 [T 8 3 0,011 81 0,117 46
10 9 6 0,095 68 004861 . 11 8 4 0,029 82 0,104 95
10 9 7 0,118 84 001286 | 11 8 5 0,051 23 0,085 26
10 9 8 0,148 14 ~0,04152 11 8 6 0,076 81 0,057 28
10 9 9 0,408 16 | ~0;474 86 1 8 7 0,107 83 0,018 74
10 10 1 002893 (" )\°0,077 94 1 8 8 0,740 72 0,625 38
10 10 2 004175 .| 008355 11 9 1 0,004 37 0,099 58
10 10 3 0,054-40" 0,08277 1 9 2 0,015 44 0,104 31
10 10 4 0,06699 0,077 02 1 9 3 0,027 96 0,101 40
10 10 5 (0,080 62 0,066 06 11 9 4 0,042 12 0,002 72
10 10 6 .~ 0,095 64 0,048 67 1 9 5 0,058 29 0,078 23
10 10 | )] ot2er 0,022 18 1 9 6 0,077 06 0,057 03
10 10 | <8 0,133 85 0,019 21 1 9 7 0,099 33 0,027 19
10 10 )" 9 0,162 31 0,091 16 11 9 8 0,126 60 0,014 87
10 [ w0 | 10 0,222 87 0,347 83 1 9 9 0,548 82 0,545 59
1| AN 2 1 1,837 73 0,953 82 11 10 1 0,017 43 0,083 75
1" — 2 2 2-83773 —6;85382 14 19) 2 6;62819 0,088 85
1 3 1 0,657 79 0,472 22 1 10 3 0,039 26 0,087 71
1 3 2 0,580 16 0,441 21 1 10 4 0,051 07 0,081 88
1 3 3 2,237 95 ~0,91343 11 10 5 0,063 96 0,071 37
1 4 1 0,318 61 0,309 89 1 10 6 0,078 39 0,055 42
1 4 2 ~0,280 64 0,297 86 1 10 7 0,094 99 0,032 46
1 4 3 0,211 28 0,258 76 11 10 8 0,114 80 0,000 58
1 4 4 1,810 53 0,866 51 11 10 9 0,139 78 0,049 98
1 5 1 0,169 89 0,227 71 1 10 10 0,372 13 0,450 88
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
11 11 1 0,026 18 0,069 64 12 8 7 0,087 47 0,033 34
1 1 2 0,036 89 0,074 83 12 8 8 0,862 18 ~0,665 30
1 1 3 0,047 16 0,074 98 12 9 1 0,008 06 0,102 70
1 1 4 0,057 58 0,071 38 12 9 2 0,001 51 0,106 95
11 1 5 0,068 49 0,064 07 12 9 3 0,013 11 0,104 05
1 1 6 0,080 22 0,052 46 12 9 4 0,026 63 0,095 89
1 1 7 0,093 23 0,035 28 12 9 5 0,042 29 0,082 64
11 1 8 0,108 23 0,010 03 12 9 6 0,060 53 0,063 19
1 1 9 0,126 52 0,028 60 12 9 7 0,082 03 16
1 1 10 0,151 39 0,094 87 12 9 8 010782 | l0,0034s
11 1 11 0,204 12 0,329 21 12 9 9 067416 ()" -0,597 p4
12 3 1 1,932 68 0,957 73 12 10 1 0,006,60x~ | 0,087 49
12 3 2 2,932 68 0,957 73 12 10 2 0,015 79 0,092 {3
12 3 1 0,705 97 0,474 65 12 10 3 (o587 0,090 §2
12 3 2 0,632 56 0,446 27 12 10 4 |\ 003698 0,085 15
12 3 3 2,338 53 0,920 92 12 10 <& 0,049 37 0,075 4o
12 4 1 0,351 22 0,312 02 12 10 |08 0,063 38 0,060 §3
12 4 2 0,315 51 0,300 94 12 10 3N 7 0,079 52 0,040 16
12 4 3 0,249 42 0,265 43 12 1087 8 0,098 55 0,013 48
12 4 4 1,916 15 0,878 38 12 [2C90 9 012170 0,024 B3
12 5 1 0,194 66 0,229 83 125} 10 10 0,502 24 0,520 b2
12 5 2 ~0473 17 0,226 21 427 | 1 1 0,016 83 0,074 d4
12 5 3 0,134 33 020501 fO 12 1 2 0,025 90 0,079 44
12 5 4 0,082 02 0170 68| 12 1 3 0,035 06 0,079 47
12 5 5 1,584 19 083172 12 1 4 0,044 65 0,075 42
12 q 1 ~0,4111 02 0,179 91 12 1 5 0,054 92 0,068 32
12 q 2 20,09592 | ~\0180 10 12 1 6 0,066 17 0,057 44
12 g 3 0,070 41 0,166 85 12 1 7 0,078 74 0,041 4
12 g 4 -0,03661) | 014357 12 1 8 0,093 19 0,020 (1
12 q 5 0,006 47 0,110 61 12 1 9 0,110 40 0,010 f4
12 q 6 A@ds 49 0,781 03 12 11 10 0,132 03 ~0,055 p1
12 7 1 §-<"0,06118 0,146 14 12 1 1 0,342 13 0,429 |4
12 7 2| -0,049 22 0,148 45 12 12 1 0,023 89 0,062 ¢1
12 7 0,030 93 0,140 10 12 12 2 0,032 98 0,067 §7
12 11N 4 0,007 46 0,123 82 12 12 3 0,041 63 0,068 36
12 71— 5 6;621+S83 6;09986 12 12 % 6;656-360 6766612
12 7 6 0,056 13 0,067 49 12 12 5 0,059 27 0,061 11
12 7 7 1,071 33 0,725 86 12 12 6 0,068 75 0,053 05
12 8 1 0,029 35 0,121 57 12 12 7 0,079 02 0,041 28
12 8 2 0,018 98 0,125 12 12 12 8 0,090 46 0,024 55
12 8 3 0,004 87 0,119 99 12 12 9 0,103 67 0,000 53
12 8 4 0,012 46 0,108 45 12 12 10 0,119 84 0,035 66
12 8 5 0,033 20 0,090 71 12 12 1 0,141 83 0,097 09
12 8 6 0,057 90 0,066 13 12 12 12 0,188 36 0,312 84
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Table 1 (continued)

ISO 14802:2012(E)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
13 2 1 2,019 70 0,961 03 13 10 1 0,003 50 0,090 22
13 2 2 3,019 70 0,961 03 13 10 2 0,004 47 0,094 47
13 3 1 0,750 08 0,476 68 13 10 3 0,013 76 0,093 07
13 3 2 0,680 40 0,450 53 13 10 4 0,024 33 0,087 64
13 3 3 2,430 49 0,927 21 13 10 5 0,036 32 0,078 46
13 4 1 0,381 06 0,313 80 13 10 6 0,049 97 0,065 29
13 4 2 0,347 33 0,303 52 13 10 7 0,065 69 0,047 48
13 4 3 0,284 17 0,270 99 13 10 8 008405 ) | 0023092
13 4 4 2,012 56 ~0,888 31 13 10 9 0,105 91~ " | -0,007 28
13 5 1 0,217 33 0,231 58 13 10 10 061899, | | -0,57326
13 5 2 0,197 25 0,228 16 13 1 1 0,00763 0,077 91
13 5 3 0,160 03 0,208 66 13 1 2 ,\b&dw 73 0,082 34
13 5 4 0,109 93 0,177 47 13 1 3 | 002405 0,081 99
13 5 5 1,684 54 0,845 87 13 1 4571 003305 0,078 26
~

13 6 1 0,129 33 0,181 73 13 1 5 0,042 89 0,071 38
13 6 2 0,115 45 0,181 82 13 1] 6 0,053 79 0,061 17
13 6 3 0,091 00 0,169 56 13 | oV 7 0,066 06 0,047 09
13 6 4 0,058 48 0,148 32 13\ 1 8 0,080 11 0,028 16
13 6 5 -0,018 12 0,118 67 135 1 9 0,096 61 0,002 74
13 6 6 1,412 38 -0,80010 [0 11 10 0,116 58 0,032 09
13 7 1 0,076 52 014809 p 13 1 1 0,463 21 0,498 94
13 7 2 0,065 72 0150 147 | 13 12 1 0,016 15 0,067 25
13 7 3 0,048 27 014234 13 12 2 0,023 91 0,071 72
13 7 4 002562 | 942739 13 12 3 0,031 64 0,072 15
13 7 5 000216 (" \"010575 13 12 4 0,039 62 0,069 73
13 7 6 003552 *.| 007702 13 12 5 0,048 04 0,064 70
13 7 7 117847 0,750 73 13 12 6 0,057 09 0,056 89
13 8 1 004252 0,123 71 13 12 7 0,067 00 0,045 86
13 8 2 (0,033 31 0,126 90 13 12 8 0,078 09 0,030 79
13 8 3 .~ 001996 0,122 04 13 12 9 0,090 82 0,010 25
13 8 4y 000325 0,111 35 13 12 10 0,105 96 0,018 31
13 8 |5 0,016 86 0,095 21 13 12 1 0,124 94 0,060 09
13 8L )" s 0,040 73 0,073 28 13 12 12 0,316 75 0,410 94
13 | | 7 0,069 03 0,044 69 13 13 1 0,021 97 0,057 33
13 N8 8 0,972 42 0,697 19 13 13 2 0,029 79 0,061 70
13 — ) 1 —0;01t9 5% 0716508 13 13 3 6;63718 0,062 70
13 9 2 ~0,011 16 0,108 95 13 13 4 0,044 53 0,061 36
13 9 3 0,000 31 0,106 10 13 13 5 0,052 05 0,057 86
13 9 4 0,012 67 0,098 44 13 13 6 0,059 90 0,052 10
13 9 5 0,027 87 0,086 28 13 13 7 0,068 26 0,043 71
13 9 6 0,045 61 0,069 33 13 13 8 0,077 37 0,032 01
13 9 7 0,066 39 0,046 84 13 13 9 0,087 54 0,015 84
13 9 8 0,090 97 0,017 51 13 13 10 0,099 32 0,007 00
13 9 9 0,787 50 0,638 53 13 13 1 0,113 76 0,041 01
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ISO 14802:2012(E)

Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
13 13 12 0,133 42 0,098 28 14 9 8 0,075 64 0,028 33
13 13 13 0,174 92 ~0,298 31 14 9 9 0,891 04 0,671 32
14 2 1 2,099 99 0,963 85 14 10 1 0,012 90 0,092 34
14 2 2 3,099 99 0,963 85 14 10 2 0,005 92 0,096 25
14 3 1 0,790 76 0,478 41 14 10 3 0,002 74 0,094 82
14 3 2 0,724 40 0,454 16 14 10 4 0,012 86 0,089 65
14 3 3 2,515 16 0,932 57 14 10 5 0,024 49 0,081 08
14 4 1 0,408 57 0,315 30 14 10 6 0,037 81 0,069 41
14 4 2 0,376 57 0,305 72 14 10 7 0,053 12 342
14 4 3 0,316 06 0,275 71 14 10 8 007087 | lo,03247
14 4 4 2,101 19 0,896 73 14 10 9 0,00170 " 0,005 §7
14 5 1 0,238 22 0,233 05 14 10 10 072524 | 061411
14 5 2 0,219 35 0,229 81 14 1 1 -0,000 43 0,080 43
14 5 3 0,183 61 021177 14 1 @006 35 0,084 43
14 5 4 0,135 51 0,183 18 14 1 3 |5 001401 0,083 47
14 5 5 1,776 68 0,857 81 14 1 44| 002254 0,080 42
14 6 1 0,146 20 0,183 25 14 1 |5/ 0,032 04 0,073 §1
14 6 2 0,133 34 0,183 26 14 1 e 0,042 66 0,064 34
14 6 3 0,109 87 017185 14 N 7 0,054 65 0,051 45
14 6 4 0,078 52 0,152 33 14 2O 0,068 35 0,034 40
14 6 5 0,039 75 0,125 38 145} 1 0,084 25 0,013 44
14 6 6 1,507 68 0,816 07 ROt 10 0,103 08 0,015 13
14 7 1 0,090 68 014970 JO 14 1 11 0,572 50 0,551 [16
14 7 2 0,080 83 0151 53°] 14 12 1 0,008 72 0,070 {4
14 7 3 0,064 13 014422 14 12 2 0,015 43 0,074 1
14 7 4 0,042 25 ,0.130 41 14 12 3 0,022 45 0,074 96
14 7 5 0,015 41 50110 68 14 12 4 0,029 92 0,072 {1
14 7 6 001665 ( |y~ 008483 14 12 5 0,037 96 0,067 42
14 7 7 127665 ) | -077137 14 12 6 0,046 71 0,059 §2
14 g 1 -0,054-68 0,125 44 14 12 7 0,056 38 0,049 42
14 g 2 | <ovae43 0,128 35 14 12 8 0,067 22 0,036 46
14 g 3 o<0,03373 0123 73 14 12 9 0,079 60 0,018 43
14 g 4] -0.01758 0,113 79 14 12 10 0,094 07 0,005 0
14 g 0,001 92 0,099 00 14 12 1 0,111 53 0,037 47
14 g |\ 6 0,025 01 0,079 20 14 12 12 0,430 00 0,479 pO
14 = 7 0;052-19 ;05882 % 13 t 0;01t545 0;061+15
14 8 8 1,073 31 0,723 33 14 13 2 0,022 19 0,065 29
14 9 1 0,030 18 0,106 98 14 13 3 0,028 81 0,066 07
14 9 2 -0,02277 0,110 52 14 13 4 0,035 57 0,064 56
14 9 3 0,012 53 0,107 76 14 13 5 0,042 62 0,060 99
14 9 4 0,000 03 0,100 57 14 13 6 0,050 09 0,055 30
14 9 5 0,014 74 0,089 34 14 13 7 0,058 15 0,047 26
14 9 6 0,031 99 0,073 94 14 13 8 0,066 98 0,036 38
14 9 7 0,052 10 0,053 89 14 13 9 0,076 85 0,021 90
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Table 1 (continued)

ISO 14802:2012(E)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
14 13 10 0,088 18 0,002 47 15 7 7 1,367 22 0,788 79
14 13 1 0,101 64 0,024 25 15 8 1 0,065 99 0,126 88
14 13 12 0,118 49 0,063 05 15 8 2 0,058 52 0,129 55
14 13 13 0,294 99 0,394 08 15 8 3 0,046 39 0,125 16
14 14 1 0,020 32 0,052 64 15 8 4 0,030 76 0,115 88
14 14 2 0,027 13 0,056 65 15 8 5 0,011 84 0,102 22
14 14 3 0,033 53 0,057 83 15 8 6 0,010 53 0,084 16
14 14 4 0,039 85 0,057 08 15 8 7 003668 () | 006134
14 14 5 0,046 26 0,054 62 15 8 8 116629~ | 0,745 19
14 14 6 0,052 89 0,050 42 15 9 1 -0,04007 0,108 53
14 14 7 0,059 87 0,044 26 15 9 2 _0{03546 0,111 80
14 14 8 0,067 33 0,035 77 15 9 3 |, 002376 0,109 13
14 14 9 0,075 48 0,024 28 15 9 4 ~ "-o00t168 0,102 37
14 14 10 0,084 62 0,008 69 15 9 551 000268 0,091 94
14 14 11 0,095 22 0,013 04 15 o |6 0,019 46 0,077 84
14 14 12 0,108 23 0,045 12 15 9| 7 0,038 94 0,059 74
14 14 13 0,125 97 0,098 77 15 8 0,061 57 0,037 07
14 14 14 0,163 31 0,285 32 15\ 9 9 0,986 32 0,698 42
15 2 1 2,174 50 0,966 28 1551 10 1 0,021 67 0,094 04
15 2 2 3,174 50 -0,96628 |15 10 2 0,015 51 0,097 66
15 3 1 0,828 49 047990 s} 15 10 3 0,007 37 0,096 22
15 3 2 0,765 10 045730 [ 15 10 4 0,002 36 0,091 31
15 3 3 2,593 59 -0,99720 15 10 5 0,013 66 0,083 30
15 4 1 043406 | 9031658 15 10 6 0,026 65 0,072 17
15 4 2 -0,40360 (" 20,307 62 15 10 7 0,041 58 0,057 67
15 4 3 034551 .| 0,27977 15 10 8 0,058 77 0,039 27
15 4 4 218397 0,903 97 15 10 9 0,078 72 0,016 19
15 5 1 025757 0,234 30 15 10 10 0,822 81 0,647 84
15 5 2 (Cp;239 76 0,23123 15 11 1 0,008 26 0,082 23
15 5 3~ -0,20538 0,214 44 15 1 2 0,002 32 0,086 04
15 5 4| 015911 0,188 05 15 1 3 0,004 81 0,085 50
15 5 (o5 1,861 83 0,868 02 15 1 4 0,012 95 0,081 98
15 6.{)" 1 0,161 84 0,184 53 15 11 5 0,022 14 0,075 82
15 | o8 | 2 0,149 86 0,184 49 15 1 6 0,032 51 0,067 01
15 [N '6 3 0,127 27 0,173 83 15 11 7 0,044 24 0,055 32
15 — 6 %4 —0;687 01 615576 15 4 8 6,657 60 0,040 30
15 6 5 0,059 68 0,131 05 15 1 9 0,072 97 0,021 26
15 6 6 1,595 66 0,829 65 15 1 10 0,090 89 0,002 91
15 7 1 0,103 81 0,151 04 15 11 11 0,672 47 0,592 56
15 7 2 0,094 77 0,152 71 15 12 1 0,001 69 0,072 31
15 7 3 0,078 74 0,145 83 15 12 2 0,007 55 0,076 20
15 7 4 0,057 57 0,133 00 15 12 3 0,014 01 0,076 33
15 7 5 0,031 61 0,114 86 15 12 4 0,021 06 0,073 89
15 7 6 0,000 73 0,091 36 15 12 5 0,028 80 0,069 19
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ISO 14802:2012(E)

Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
15 12 6 0,037 32 0,062 22 15 15 1 0,081 77 0,002 77
15 12 7 0,046 78 0,052 79 15 15 12 0,091 38 0,017 93
15 12 8 0,057 39 0,040 51 15 15 13 0,103 20 0,048 29
15 12 9 0,069 46 0,024 76 15 15 14 0,119 31 0,098 77
15 12 10 0,083 39 0,004 57 15 15 15 0,153 18 0,273 61
15 12 1 0,099 82 0,021 61 16 2 1 2,244 00 0,968 41
15 12 12 0,532 75 0,531 15 16 2 2 3,244 00 0,968 41
15 1 1 0,009 15 0,063 73 16 3 1 0,863 66 0,481 40
15 1 2 0,015 02 0,067 62 16 3 2 0,802 96 0,450 43
15 1 3 0,021 04 0,068 25 16 3 3 266661 | . L0941 p3
15 1 4 0,027 35 0,066 66 16 4 1 045782 () 031770
15 1 5 0,034 06 0,063 14 16 4 2 04287~ | 030947
15 1 6 0,041 28 0,057 67 16 4 3 0,372 85 0,283 49
15 1 7 0,049 12 0,050 10 16 4 4 2250 41 0,910 p5
15 1 8 0,057 76 0,040 08 16 5 1 |\ 027560 0,235 48
15 1 9 0,067 42 0,027 09 16 5 24| -025873 0,23246
15 1 10 0,078 43 0,010 27 16 5 |09 ~0,225 59 0,216 16
15 1 1 0,091 26 0,011 78 16 5 h 4 0,181 00 0,192 25
15 1 12 0,106 70 0,041 50 16 P 1,940 92 0,876 B5
15 1 13 0,401 41 0,461 34 16 [206 1 0,176 41 0,185 g2
15 14 1 0,014 76 0,056 03 6.5} 6 2 0,165 18 0,185 g4
15 14 2 0,020 67 0,059 86 R 6 3 0,143 42 0,175 §4
15 14 3 0,026 42 0,06086 |0 16 6 4 0,114 16 0,158 72
15 14 4 0,032 24 0,059 96| 16 6 5 0,078 15 0,135 d1
15 14 5 0,038 24 0,057 30 16 6 6 1,677 32 0,841 4
15 14 6 0,044 54 0,053 19 16 7 1 ~0,116 04 0,152 19
15 14 7 0,051 25 50,047 18 16 7 2 0,107 69 0,153 70
15 14 8 005848 (|~ 0,03910 16 7 3 0,092 27 0,147 42
15 14 9 0,06641) | 0,028 49 16 7 4 ~0,07176 0,135 44
15 14 10 0,075 28 0,014 60 16 7 5 0,046 63 0,118 45
15 14 1 A@{s 45 0,003 80 16 7 6 0,016 84 0,096 40
15 14 12 {70,097 53 0,028 90 16 7 7 1,451 23 0,803 [71
15 14 13 011262 0,065 12 16 8 1 0,076 53 0,128 49
15 14 | o 0,276 12 0,378 85 16 8 2 0,069 73 0,130 §5
15 15~ 0,018 89 0,048 65 16 8 3 0,058 10 0,126 38
15 15— 2 0;624-89 6765233 16 8 %4 —0;042-96 O;+17 68
15 15 3 0,030 48 0,053 60 16 8 5 0,024 58 0,105 00
15 15 4 0,035 98 0,053 27 16 8 6 0,002 90 0,088 40
15 15 5 0,041 53 0,051 53 16 8 7 0,022 32 0,067 66
15 15 6 0,047 22 0,048 41 16 8 8 1,252 47 0,763 77
15 15 7 0,053 14 0,043 80 16 9 1 0,049 32 0,109 83
15 15 8 0,059 40 0,037 45 16 9 2 0,043 37 0,112 86
15 15 9 0,066 13 0,028 99 16 9 3 0,034 13 0,110 29
15 15 10 0,073 49 0,017 78 16 9 4 0,022 44 0,103 91
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ISO 14802:2012(E)

Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
16 9 5 0,008 47 0,094 19 16 13 7 0,040 91 0,052 49
16 9 6 0,007 86 0,081 18 16 13 8 0,049 39 0,043 25
16 9 7 0,026 76 0,064 68 16 13 9 0,058 86 0,031 51
16 9 8 0,048 55 0,044 29 16 13 10 0,069 58 0,016 68
16 9 9 1,074 55 0,721 24 16 13 1 0,081 92 0,002 13
16 10 1 0,029 88 0,095 45 16 13 12 0,096 42 0,026 37
16 10 2 0,024 40 0,098 82 16 13 13 0,498 36 0,512 93
16 10 3 0,016 70 0,097 39 16 14 1 000936 ) | 0.05834
16 10 4 0,007 32 0,092 72 16 14 2 0,014 54~ | 0,061 97
16 10 5 0,003 68 0,085 20 16 14 3 001977/ 0,062 83
16 10 6 0,016 36 0,074 89 16 14 4 0,02620 0,061 85
16 10 7 0,030 90 0,061 62 16 14 5 |, 1a:03090 0,059 29
16 10 8 0,047 57 0,045 02 16 14 6 (4 003697 0,055 19
16 10 9 0,066 75 0,024 55 16 14 J5 | 004348 0,049 45
16 10 10 0,913 04 0,675 66 16 14|\ 0,050 55 0,041 88
16 1 1 0,015 62 0,083 77 16 14| 9 0,058 33 0,032 14
16 11 2 0,010 37 0,087 33 16 | o/ | 10 0,067 01 0,019 72
16 1 3 0,003 69 0,086 74 16\ 14 1 0,076 88 0,003 82
16 1 4 0,004 12 0,083 35 16 ] 14 12 0,088 36 0,016 85
16 1 5 0,013 05 007753 |26 14 13 0,102 15 0,044 54
16 1 6 0,023 17 006931 i} 16 14 14 0,376 51 0,445 10
16 11 7 0,034 64 005855 [ 16 15 1 0,014 10 0,051 68
16 11 8 0,047 67 0,04493 16 15 2 0,019 34 0,055 22
16 1 9 0,062 57 0627 98 16 15 3 0,024 38 0,056 34
16 1 10 007973 (" }2°0,006 94 16 15 4 0,029 45 0,055 87
16 11 1 076473 .| -0,62643 16 15 5 0,034 64 0,054 03
16 12 1 -0,004.92 0,074 02 16 15 6 0,040 04 0,050 87
16 12 2 0,00021 0,077 67 16 15 7 0,045 72 0,046 30
16 12 3 (0,006 20 0,077 70 16 15 8 0,051 77 0,040 16
16 12 4 N~ 001202 0,075 31 16 15 9 0,058 31 0,032 16
16 12 | €))7 002040 0,070 82 16 15 10 0,065 49 0,021 86
16 12 |6 0,028 71 0,064 26 16 15 11 0,073 52 0,008 55
16 12} 7 0,037 97 0,055 51 16 15 12 0,082 72 0,008 91
1o [ 92 | s 0,048 37 0,044 30 16 15 13 0,093 64 0,032 58
16| AN 12 9 0,060 14 0,030 19 16 15 14 0,107 28 0,066 55
16 — 12 10 6;675 61 0;012 5% 16 15 15 6;25966 -0,365 01
16 12 1 0,089 24 0,009 67 16 16 1 0,017 65 0,045 21
16 12 12 0,627 16 0,572 64 16 16 2 0,022 97 0,048 60
16 13 1 0,003 16 0,065 67 16 16 3 0,027 91 0,049 91
16 13 2 0,008 30 0,069 34 16 16 4 0,03275 0,049 86
16 13 3 0,013 84 0,069 84 16 16 5 0,037 60 0,048 65
16 13 4 0,019 79 0,068 24 16 16 6 0,042 54 0,046 31
16 13 5 0,026 23 0,064 81 16 16 7 0,047 65 0,042 79
16 13 6 0,033 24 0,059 60 16 16 8 0,052 99 0,037 94
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ISO 14802:2012(E)

Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
16 16 9 0,058 66 0,031 53 17 9 2 0,052 60 0,113 76
16 16 10 0,064 77 0,023 17 17 9 3 0,043 77 0,111 29
16 16 1 0,071 48 0,012 27 17 9 4 0,032 44 0,105 25
16 16 12 0,079 02 0,002 17 17 9 5 0,018 83 0,096 15
16 16 13 0,087 80 0,021 93 17 9 6 0,002 93 0,084 08
16 16 14 0,098 60 0,050 73 17 9 7 0,015 41 0,068 91
16 16 15 011335 0,098 41 17 9 8 0,036 45 0,050 38
16 1 16 0,144 27 0,262 99 17 9 9 1,156 69 0,740 |5
17 2 1 2,309 11 0,970 29 17 10 1 0,037 59 43
17 2 2 3,309 11 0,970 29 17 10 2 -0,03268 |- l0,099 78
17 3 1 0,896 59 0,482 34 17 10 3 -0,02537,, ()" 0,008 48
17 3 2 0,838 33 0,462 44 17 10 4 -0,01620<~ | 0,093 43
17 3 3 2,734 92 0,044 77 17 10 5 ~0,005 59 0,086 46
17 4 1 ~0,480 06 0,318 67 17 10 6 0,006 79 0,077 46
17 4 2 0,452 22 0,310 72 17 10 7 |5 002097 0,065 (1
17 4 3 ~0,398 35 0,286 37 17 10 8 0,037 15 0,049 49
17 4 4 2,330 63 0,915 77 17 10 |09 0,055 65 0,031 4s
17 5 1 0,292 48 0,236 32 17 10 3\ 10 0,996 96 0,699 p3
17 5 2 0,276 43 0,233 54 17 1 1 0,022 54 0,085 45
17 5 3 0,244 44 0,218 79 17 Ot 2 0,017 87 0,088 48
17 5 4 0,201 40 0,195 92 7.5} 1 3 0,011 58 0,087 16
17 5 5 2,014 74 0,884 57 Rt 4 0,004 06 0,084 41
17 6 1 0,190 05 018657 O 17 1 5 0,004 62 0,079 qo
17 6 2 0,179 48 0186 462~ 17 1 6 0,014 52 0,071 31
17 6 3 0,158 46 017704 17 1 7 0,025 74 0,061 34
17 6 4 ~0,4130 14 L0161 32 17 1 8 0,038 45 0,048 49
17 6 5 0,09536 | ~10,140 13 17 1 9 0,052 90 0,033 49
17 6 6 175349 (|~ -0,85152 17 1 10 0,069 41 0,014 45
17 7 1 -0,127.49) 0,153 18 17 1 1 0,850 40 0,654 78
17 7 2 041974 0,154 57 17 12 1 0,011 20 0,075 41
17 7 3 | _<otbasr 0,148 43 17 12 2 ~0,006 64 0,078 45
17 7 4 {-{"0,08498 0,137 21 17 12 3 0,001 04 0,078 §1
17 7 5{)] 006062 0,121 57 17 12 4 0,005 39 0,076 49
17 7 0,031 83 0,101 68 17 12 5 0,012 64 0,072 40
17 100N 7 1,529 53 0,816 63 17 12 6 0,020 76 0,066 41
17 = t =0;68640 0712913 17 12 7 ;02984 ;65766
17 8 2 0,080 17 0,131 42 17 12 8 0,040 02 0,047 55
17 8 3 0,069 00 0,127 44 17 12 0,051 51 0,034 78
17 8 4 0,054 30 0,119 26 17 12 10 0,064 55 0,019 07
17 8 5 0,036 44 0,107 43 17 12 11 0,079 52 0,000 24
17 8 6 0,015 40 0,092 07 17 12 12 0,714 65 0,606 79
17 8 7 0,008 96 0,073 04 17 13 1 0,002 52 0,067 22
17 8 8 1,332 75 0,779 78 17 13 2 0,002 02 0,070 68
17 9 1 0,057 98 0,110 94 17 13 3 0,007 15 0,071 09
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Table 1 (continued)

ISO 14802:2012(E)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
17 13 4 0,012 81 0,069 49 17 16 6 0,036 31 0,048 52
17 13 5 0,019 02 0,066 18 17 16 7 0,041 20 0,045 00
17 13 6 0,025 84 0,061 22 17 16 8 0,046 35 0,040 24
17 13 7 0,033 35 0,054 55 17 16 9 0,051 86 0,034 08
17 13 8 0,041 68 0,045 99 17 16 10 0,057 82 0,026 22
17 13 9 0,050 96 0,035 29 17 16 11 0,064 36 0,016 24
17 13 10 0,061 42 0,022 03 17 16 12 0,071 67 0,003 49
17 13 1 0,073 34 0,005 58 17 16 13 0,08006 ) | -0,01312
17 13 12 0,087 12 0,014 95 17 16 14 0,090 00~ " | -0,035 50
17 13 13 0,587 81 0,554 38 17 16 15 010240/ | | -0,067 50
17 14 1 0,004 20 0,060 11 17 16 16 0,22501 0,352 37
17 14 2 0,008 76 0,063 54 17 17 1 \b&dm 56 0,042 21
17 14 3 0,013 57 0,064 29 17 17 2 | 002131 0,045 35
17 14 4 0,018 68 0,063 27 17 17 $H1 002571 0,046 66
-

17 14 5 0,024 14 0,060 75 17 17 4 0,030 00 0,046 81
17 14 6 0,030 02 0,056 79 17 17| s 0,034 29 0,045 98
17 14 7 0,036 38 0,051 34 17 | o/ 6 0,038 63 0,044 21
17 14 8 0,043 32 0,044 26 17 17 7 0,043 08 0,041 49
17 14 9 0,050 96 0,035 30 17N 17 8 0,047 71 0,037 72
17 14 10 0,059 47 002409  [2C7 17 9 0,052 57 0,032 76
17 14 11 0,069 08 001010 fp 17 17 10 0,057 74 0,026 35
17 14 12 0,080 11 ~000752 | 17 17 11 0,063 33 0,018 15
17] 14 13 0,093 03 -0,03007 17 17 12 0,069 48 0,007 57
17 14 14 0,468 30 _ ~0;496 25 17 17 13 0,076 40 0,006 32
17 15 1 0,00943 (70,053 77 17 17 14 0,084 47 0,025 22
17 15 2 001403 “.| 0057 14 17 17 15 0,094 39 0,052 62
17 15 3 0,01863" 0,058 14 17 17 16 0,107 96 0,097 79
17 15 4 0/02836 0,057 59 17 17 17 0,136 36 0,253 31
17 15 5 (0,028 28 0,055 73 18 2 1 2,370 35 0,971 96
17 15 6 .~ 003346 0,052 61 18 2 2 3,370 35 0,971 96
17 15 | 2) 0,038 97 0,048 19 18 3 1 0,927 55 0,483 35
17 15 [ X8 0,044 88 0,042 36 18 3 2 0,871 52 0,464 57
17 15} 9 0,051 30 0,034 88 18 3 3 2,799 07 -0,947 91
17 |, 10 0,058 35 0,025 46 18 4 1 0,500 95 0,319 53
17 AN 15 1 0,066 20 0,013 59 18 4 2 0,474 25 0,312 01
17 - 15 12 0,075 12 =0;001t46 18 % ) =0742224 0,289 10
17 15 13 0,085 48 0,020 91 18 4 4 2,397 44 0,920 64
17 15 14 0,097 89 0,046 84 18 5 1 0,308 33 0,237 14
17 15 15 0,354 62 0,430 24 18 5 2 0,293 03 0,234 50
17 16 1 0,013 48 0,047 93 18 5 3 0,262 09 0,220 60
17 16 2 0,018 15 0,051 22 18 5 4 0,220 49 0,199 15
17 16 3 0,022 63 0,052 40 18 5 5 2,083 93 0,891 38
17 16 4 0,027 09 0,052 23 18 6 1 0,202 86 0,187 40
17 16 5 0,031 62 0,050 92 18 6 2 0,192 87 0,187 27
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
18 6 3 0,172 55 0,178 37 18 11 7 0,017 43 0,063 78
18 6 4 0,145 10 0,163 60 18 1 8 0,029 84 0,052 30
18 6 5 0,111 45 0,143 81 18 1 9 0,043 88 0,038 37
18 6 6 1,824 82 0,860 46 18 11 10 0,059 80 0,021 60
18 7 1 0,138 25 0,154 03 18 1 11 0,930 38 0,678 94
18 7 2 ~0,13102 0,155 32 18 12 1 0,017 11 0,076 58
18 7 3 0,116 65 0,149 50 18 12 2 0,013 05 0,079 82
18 7 4 0,097 35 0,138 94 18 12 3 0,007 79 0,079 14
18 7 5 -0,07370 0,124 32 18 12 4 0,001 61 0077 48
18 7 6 0,045 85 0,105 83 18 12 5 000543 | . lo07348
18 7 7 1,602 82 0,827 93 18 12 6 0,01336 ()" 0,067 44
18 g 1 0,095 68 0,130 03 18 12 7 0,02226x<~ | 0,059 42
18 g 2 ~0,089 94 0,132 16 18 12 8 0,092 24 0,050 48
18 g 3 0,079 18 0,128 37 18 12 9 (04346 0,038 70
18 g 4 0,064 91 0,120 65 18 12 10 |\ 0,056 12 0,024 55
18 g 5 0,047 53 0,109 56 18 12 1< 0,070 51 0,007 43
18 g 6 0,027 10 0,095 26 18 12 | o 0,796 19 0,635 b4
18 g 7 0,003 52 0,077 69 18 13 3\ 1 0,007 90 0,068 50
18 g 8 1,407 85 0,793 72 18 13V 2 0,003 88 0,071 17
18 9 1 0,066 13 0,111 89 18 O3 3 0,000 91 0,072 {1
18 9 2 0,061 24 0,114 53 185} 13 4 0,006 31 0,070 53
18 g 3 0,052 77 0,112 15 487 | 13 5 0,012 32 0,067 34
18 g 4 0,041 77 010643 O 18 13 6 0,018 98 0,062 §2
18 9 5 0,028 51 0,007 882~ 18 13 7 0,026 35 0,056 34
18 9 6 0,013 02 0,086 61 18 13 8 0,034 52 0,048 39
18 g 7 0,004 80 007258 18 13 9 0,043 62 0,038 46
18 9 8 0,025 16 50,055 58 18 13 10 0,053 83 0,026 §5
18 9 9 123348 (||~ 0,757 65 18 13 1 0,065 38 0,011 43
18 1 1 -0,04465) | 0,097 64 18 13 12 0,078 57 0,005 p2
18 1 2 ~0,040-42 0,100 60 18 13 13 0,670 99 0,588 70
18 1 3 | _<ou3345 0,099 23 18 14 1 0,000 72 0,061 §2
18 1 4 Jo<"0,02466 0,094 99 18 14 2 0,003 32 0,064 18
18 1 5] 001422 0,088 32 18 14 3 0,007 77 0,065 43
18 1 b 0,002 14 0,079 33 18 14 4 0,012 62 0,064 40
18 19 N7 0,011 69 0,067 97 18 14 5 0,017 88 0,061 44
18 10 = 6;02742 6;65407 18 1= (9] 6;02359 6;058—14
18 10 0,045 28 0,037 34 18 14 7 0,029 81 0,052 97
18 10 10 1,075 36 0,719 50 18 14 8 0,036 63 0,046 33
18 1 1 0,029 07 0,086 13 18 14 9 0,044 15 0,038 05
18 1 2 0,024 89 0,089 27 18 14 10 0,052 50 0,027 85
18 1 3 0,018 94 0,088 63 18 14 1 0,061 87 0,015 34
18 1 4 ~0,011 68 0,085 51 18 14 12 0,072 51 ~0,000 04
18 1 5 0,003 22 0,080 29 18 14 13 0,084 78 0,019 13
18 1 6 0,006 46 0,073 06 18 14 14 0,553 30 0,537 58
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
18 15 1 0,004 93 0,055 37 18 17 14 0,077 49 0,016 61
18 15 2 0,009 01 0,058 59 18 17 15 0,086 59 0,037 84
18 15 3 0,013 24 0,059 48 18 17 16 0,097 94 0,068 08
18 15 4 0,017 69 0,058 88 18 17 17 0,232 02 0,340 77
18 15 5 0,022 39 0,057 03 18 18 1 0,015 60 0,039 58
18 15 6 0,027 40 0,053 99 18 18 2 0,019 87 0,042 49
18 15 7 0,03277 0,049 76 18 18 3 0,023 82 0,043 79
1§ 15 8 0,038 57 0,044 23 18 18 4 002765 )| 0.04407
1§ 15 9 0,044 88 0,037 26 18 18 5 0,031 46~ Y | 0,04352
18 15 10 0,051 81 0,028 60 18 18 6 0,03531/ 0,042 19
18 15 1 0,059 51 0,017 91 18 18 7 0,03924 0,040 06
1§ 15 12 0,068 18 0,004 67 18 18 8 |, 1004329 0,037 09
1§ 15 13 0,078 11 0,011 88 18 18 9 | “oo04752 0,033 18
18 15 14 0,089 72 0,032 98 18 18 1097  oos1907 0,028 17
18 15 15 0,441 80 ~0,480 90 18 18 |11 0,056 72 0,021 82
18 16 1 0,009 39 0,049 83 18 18| 12 0,061 86 0,013 79
18 16 2 0,013 52 0,052 97 18 13 0,067 52 0,003 54
18 16 3 0,017 61 0,054 05 18\ 18 14 0,073 91 0,009 84
18 16 4 0,021 77 0,053 81 18] 18 15 0,081 36 -0,027 94
18 16 5 0,026 07 005246 |18 18 16 0,090 53 0,054 07
18 16 6 0,030 56 005007 i} 18 18 17 0,103 08 0,097 00
18 16 7 0,035 29 004662 | 18 18 18 0,129 30 0,244 45
1§ 16 8 0,040 32 0,04205 19 2 1 2,428 14 0,973 45
18 16 9 0,045 71 01036 21 19 2 2 3,428 14 0,973 45
18 16 10 0,05157 (270,028 90 19 3 1 0,956 75 0,484 25
1§ 16 11 005799 .| 001979 19 3 2 ~0,90277 0,466 47
18 16 12 0,06535" 0,008 45 19 3 3 2,859 52 0,950 72
18 16 13 007825 ~0,005 84 19 4 1 ~0,520 66 0,320 30
1 16 14 (008266 0,024 21 19 4 2 0,494 98 0,313 16
18 16 15 -}~ 0,003 91 0,048 59 19 4 3 0,444 70 0,291 52
18 16 | %) 033523 0,416 58 19 4 4 2,460 34 0,924 98
18 17 4T 0,012 90 0,044 68 19 5 1 0,323 28 0,237 87
18 17} 2 0,017 10 0,047 72 19 5 2 ~0,308 64 0,235 34
e [ wr | 3 0,021 09 0,048 94 19 5 3 0,278 69 0,222 20
18 A N7 4 0,025 05 0,048 98 19 5 4 0,238 41 0,202 01
18 — 17 5 6;62606 6:04806 19 5 5 2714902 -0,897 42
18 17 6 0,033 17 0,046 23 19 6 1 0,214 93 0,188 14
18 17 7 0,037 43 0,043 48 19 6 2 0,205 47 0,187 99
18 17 8 0,041 89 0,039 74 19 6 3 0,185 78 0,179 55
18 17 9 0,046 61 0,034 90 19 6 4 0,159 15 0,165 63
18 17 10 0,051 65 0,028 78 19 6 5 0,126 56 0,147 07
18 17 11 0,057 10 0,021 10 19 6 6 1,891 89 ~0,868 38
18 17 12 0,063 10 0,011 46 19 7 1 0,148 40 0,154 79
18 17 13 0,069 80 0,000 77 19 7 2 ~0141 62 0,155 98

© 1S0O 2012 — All rights reserved 29


https://standardsiso.com/api/?name=cecdd5dd71262704c22a8034781dc0e2

ISO 14802:2012(E)

Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
19 7 3 0,127 72 0,150 45 19 12 2 0,019 08 0,080 64
19 7 4 0,108 96 0,140 47 19 12 3 0,014 11 0,080 52
19 7 5 0,085 99 0,126 74 19 12 4 ~0,008 16 0,078 33
19 7 6 0,059 00 0,109 48 19 12 5 0,001 30 0,074 42
19 7 7 1,671 69 0,837 91 19 12 6 0,006 46 0,068 89
19 8 1 ~0,104 43 0,130 82 19 12 7 0,015 18 0,061 74
19 8 2 0,099 12 0,132 82 19 12 8 0,024 95 0,052 87
19 8 3 0,088 74 0,129 20 19 12 9 0,035 91 0,042 {1
19 g 4 -0,074 86 0,121 88 19 12 10 0,048 21 ©029 41
19 g 5 0,057 94 0,111 45 19 12 1 006210 | . lo01343
19 8 6 0,038 08 0,098 07 19 12 12 0,87256 ()" -0,660 [14
19 8 7 0,015 23 0,081 74 19 13 1 00130~ | 0,069 48
19 g 8 1,478 38 -0,805 97 19 13 2 -0,009 43 0,072 48
19 9 1 0,073 83 0,112 71 19 13 3 L0004 94 0,072 945
19 9 2 0,069 35 0,115 20 19 13 4 |\ 000024 0,071 40
19 9 3 ~0,061 20 0,112 91 19 13 5K 0,006 08 0,068 43
19 9 4 0,050 51 0,107 48 19 13 |08/ 0,012 58 0,063 44
19 9 5 0,037 59 0,099 41 19 13 3\ 7 0,019 81 0,057 42
19 9 6 0,022 49 0,088 85 19 137 8 0,027 83 0,050 49
19 9 7 0,005 16 0,075 79 19 [2C13 9 0,036 76 0,041 40
19 9 8 0,014 56 0,060 09 194} 13 10 0,046 73 0,030 43
19 9 9 1,305 57 0,772 43 R RE 1 0,057 94 0,017 46
19 1 1 ~0,05170 0,09852 O 19 13 12 0,070 62 0,001 44
19 1 2 0,047 69 0,101 315~ 19 13 13 0,748 78 0,617 |3
19 1 3 0,041 03 0,099 96 19 14 1 ~0,005 40 0,062 49
19 1 4 0,032 50 (0,095 92 19 14 2 0,001 81 0,065 19
19 1 5 20,02232 | 0,089 61 19 14 3 0,002 34 0,066 37
19 1 6 -0,01051 ( |y~ 0,08116 19 14 4 0,006 96 0,065 33
19 1 7 0,00298) ° 0,070 57 19 14 5 0,012 04 0,062 44
19 1 8 0,01628 0,057 71 19 14 6 0,017 61 0,059 30
19 1 o | <0pd5s8 0,042 37 19 14 7 0,023 71 0,054 39
19 1 10 (114892 0,737 12 19 14 8 0,030 41 0,048 16
19 1 1) 003524 0,087 06 19 14 9 0,037 80 0,040 46
19 1 0,031 49 0,090 03 19 14 10 0,045 99 0,031 {o
19 1 N3 0,025 82 0,089 38 19 14 1 0,055 14 0,019 19
19 11— % —65;018 80 6;08638 19 1= t2 0;06544 6;606—13
19 1 5 0,010 55 0,081 42 19 14 13 0,077 18 0,010 47
19 1 6 0,001 09 0,074 60 19 14 14 0,632 58 0,571 97
19 1 7 0,009 65 0,065 92 19 15 1 0,000 64 0,056 67
19 1 8 0,021 76 0,055 28 19 15 2 0,004 25 0,059 73
19 1 9 0,035 41 0,042 48 19 15 3 0,008 17 0,060 54
19 1 10 0,050 81 0,027 24 19 15 4 0,012 38 0,059 91
19 1 1 1,005 35 ~0,699 80 19 15 5 0,016 91 0,058 08
19 12 1 0,022 71 0,077 58 19 15 6 0,021 77 0,055 14
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
19 15 7 0,027 02 0,051 09 19 18 3 0,019 74 0,045 88
19 15 8 0,032 71 0,045 86 19 18 4 0,023 29 0,046 07
19 15 9 0,038 92 0,039 34 19 18 5 0,026 86 0,045 44
19 15 10 0,045 74 0,031 35 19 18 6 0,030 50 0,044 04
19 15 11 0,053 30 0,021 63 19 18 7 0,034 26 0,041 87
19 15 12 0,061 75 0,009 81 19 18 8 0,038 16 0,038 90
19 15 13 0,071 33 0,004 63 19 18 9 0,042 25 0,035 05
19 15 14 0,082 34 0,022 48 19 18 10 004658 ) | 0.03019
19 15 15 0,522 77 ~0,522 06 19 18 11 0,051 22~ | 0,024 15
19 16 1 0,005 45 0,051 30 19 18 12 0,05625/ 0,016 66
19 16 2 0,009 12 0,054 31 19 18 13 0,08177 0,007 35
19 16 3 0,012 88 0,055 29 19 18 14|, 1e:067 95 0,004 39
19 16 4 0,016 79 0,054 99 19 18 15 ~ 007502 0,019 51
a

19 16 5 0,020 89 0,053 63 19 18 A 0,083 41 0,039 71
19 16 6 0,025 23 0,051 29 19 18 |7 0,093 85 0,068 38
19 16 7 0,029 83 0,047 96 19 18| 18 0,220 38 -0,33007
19 16 8 0,034 75 0,043 58 19 1 0,014 73 0,037 26
19 16 9 0,040 06 0,038 07 19\ 19 2 0,018 60 0,039 95
19 16 10 0,045 83 0,031 26 195 19 3 0,022 16 0,041 23
19 16 11 0,052 15 002201 [ 19 4 0,025 61 0,041 61
19 16 12 0,059 16 001271 _3p 19 19 5 0,029 03 0,041 27
19 16 13 0,067 04 0,000 16 [ 19 19 6 0,032 47 0,040 26
19 16 14 0,076 04 001545 19 19 7 0,035 96 0,038 59
19 16 15 0,086 55 2003527 19 19 8 0,039 55 0,036 22
19 16 16 041825 (2046673 19 19 9 0,043 26 0,033 10
19 17 1 000929 “.| 0,046 41 19 19 10 0,047 15 0,029 11
19 17 2 0,013-02" 0,049 34 19 19 1 0,051 25 0,024 10
19 17 3 0[01668 0,050 46 19 19 12 0,055 64 0,017 84
19 17 4 (0,020 38 0,050 44 19 19 13 0,060 39 0,010 00
19 17 5 .~ 0,024 17 0,049 47 19 19 14 0,065 63 0,000 06
19 17 | _€)7] 002811 0,047 63 19 19 15 0,071 55 0,012 83
19 17 [ X7 0,032 22 0,044 91 19 19 16 0,078 46 -0,030 20
19 172)" 8 0,036 56 0,041 29 19 19 17 0,086 98 ~0,055 17
1 | wr | o 0,041 18 0,036 65 19 19 18 0,098 63 0,096 08
19 N7 10 0,046 13 0,030 87 19 19 19 0,122 95 0,236 29
1 — 17 +4 6;05t56 6;023 74 26 2 1 —2.482-86 0,974 79
19 17 12 0,057 39 0,014 96 20 2 2 3,482 86 0,974 79
19 17 13 0,063 94 0,004 10 20 3 1 0,984 39 0,485 06
19 17 14 0,071 35 0,009 50 20 3 2 0,932 29 0,468 18
19 17 15 0,079 95 0,026 89 20 3 3 2,916 68 0,953 23
19 17 16 0,090 21 0,049 90 20 4 1 0,539 30 0,320 98
19 17 17 0,317 93 0,403 98 20 4 2 0,514 57 0,314 19
19 18 1 0,012 35 0,041 83 20 4 3 0,465 88 0,293 70
19 18 2 0,016 15 0,044 66 20 4 4 2,519 75 0,928 87
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
20 5 1 ~0,337 41 0,238 52 20 10 10 1,218 18 0,752 61
20 5 2 0,323 39 0,236 10 20 1 1 0,041 09 0,087 87
20 5 3 0,294 35 0,223 64 20 1 2 0,037 70 0,090 68
20 5 4 ~0,255 30 0,204 57 20 1 3 0,032 30 0,090 03
20 5 5 2,210 45 0,902 83 20 1 4 0,025 49 0,087 15
20 6 1 ~0,226 35 0,188 79 20 1 5 0,017 44 0,082 43
20 6 2 0,217 36 0,188 63 20 1 6 0,008 18 0,075 98
20 6 3 0,198 26 0,180 61 20 1 7 0,002 33 0,067 43
20 g 4 -0,172 40 0,167 45 20 11 8 0,014 16 0:057 40
20 6 5 0,140 78 0,149 97 20 1 9 002745 | . lo,046 d6
20 6 6 1,955 15 0,875 45 20 1 10 0,04236 )" 0,032 qo
20 7 1 0,157 99 0,155 46 20 1 11 107590~ | -0,718 2
20 7 2 ~0,151 62 0,156 57 20 12 1 -0,028 03 0,078 44
20 7 3 0,138 15 0,151 30 20 12 2 Lo024 77 0,081 45
20 7 4 0,119 91 0,141 85 20 12 3 |5\ -0,02006 0,081 40
20 7 5 0,097 57 0,128 90 20 12 4| -001430 0,079 d8
20 7 6 0,071 38 0,112 71 20 12 |05/ 0,007 62 0,075 44
20 7 7 1,736 62 0,846 79 20 12 3\ 6 0,000 02 0,070 do
20 g 1 011270 0,131 51 20 128 7 0,008 53 0,063 36
20 g 2 0,107 77 0,133 39 20 Q12 8 0,018 10 0,055 46
20 g 3 0,097 73 0,129 93 205 12 9 0,028 80 0,045 48
20 g 4 0,084 23 012298 207 | 12 10 0,040 78 0,03343
20 g 5 0,067 74 011313 O 20 12 1 0,054 21 0,019 46
20 g 6 0,048 42 0100575 20 12 12 0,944 38 0,681 19
20 g 7 0,026 24 0,08532 20 13 1 0,017 87 0,070 40
20 g 8 1,544 85 0,816 83 20 13 2 0,014 66 0,073 44
20 9 1 20,08110 | ~\0113 44 20 13 3 0,010 43 0,073 q7
20 9 2 -0,07699 ( |y~ 011579 20 13 4 0,005 45 0,072 15
20 9 3 0,069 45) ° 0,113 58 20 13 5 0,000 23 0,069 40
20 9 4 -0,05875 0,108 41 20 13 6 0,006 59 0,064 42
20 9 5 | <ovae13 0,100 77 20 13 7 0,013 68 0,059 32
20 9 6 ol 003141 0,090 84 20 13 8 0,021 56 0,052 46
20 9 7<) 001454 0,078 62 20 13 9 0,030 31 0,043 40
20 g 0,004 60 0,064 03 20 13 10 0,040 06 0,033 40
20 4N o 1,373 47 0,785 49 20 13 1 0,050 95 0,021 g1
20 10 = t —0;05819 6;09929 26 13 12 06,0639 6;66760
20 10 2 0,054 55 0,101 92 20 13 13 0,821 85 0,642 68
20 10 3 0,048 16 0,100 61 20 14 1 0,009 86 0,063 69
20 10 4 0,039 87 0,096 75 20 14 2 0,006 66 0,066 64
20 10 5 0,029 93 0,090 76 20 14 3 0,002 77 0,067 15
20 10 6 0,018 39 0,082 79 20 14 4 0,001 66 0,066 11
20 10 7 ~0,005 22 0,072 87 20 14 5 0,006 58 0,063 80
20 10 8 0,009 67 0,060 90 20 14 6 0,012 02 0,060 31
20 10 9 0,026 45 0,046 73 20 14 7 0,018 00 0,055 65
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N n ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
20 14 0,024 59 0,049 78 20 17 7 0,027 38 0,046 08
20 14 0,031 85 0,042 59 20 17 8 0,031 63 0,042 58
20 14 10 0,039 89 0,033 94 20 17 9 0,036 16 0,038 16
20 14 1 0,048 82 0,023 61 20 17 10 0,041 04 0,032 71
20 14 12 0,058 82 0,011 31 20 17 1 0,046 33 0,026 08
20 14 13 0,070 10 0,003 39 20 17 12 0,052 13 0,018 05
20 14 14 0,706 94 0,601 19 20 17 13 0,058 54 0,008 29
20 15 1 0,003 47 0,057 75 20 17 14 006574 ) | -0,00363
20 15 2 0,000 24 0,060 67 20 17 15 0,073 96~ Y | 0,018 40
20 15 3 0,003 41 0,061 41 20 17 16 008362 | | -0,037 09
20 15 4 0,007 41 0,060 76 20 17 17 0,30718 0,453 58
20 15 5 0,01178 0,058 97 20 18 1|, De0o9 15 0,043 42
20 15 6 0,016 51 0,056 13 20 18 2 001254 0,046 15
20| 15 7 0,021 65 0,052 26 20 18 S5 oo1584 0,047 29
-

20) 15 8 0,027 25 0,047 31 20 18 4 0,019 15 0,047 42
20| 15 9 0,033 36 0,041 19 20 18<| 5 0,022 53 0,046 74
20) 15 10 0,040 07 0,03377 20 18/ 6 0,026 01 0,045 32
20| 15 1 0,047 49 0,024 85 20 f\ 18 7 0,029 63 0,043 16
20 15 12 0,055 74 0,014 17 20~ 18 8 0,033 42 0,040 25
20) 15 13 0,065 01 000135 [2C20 18 9 0,037 42 0,036 53
20) 15 14 0,075 53 001415 ) 20 18 10 0,041 67 0,031 89
20| 15 15 0,598 51 0,556 46+ | 20 18 11 0,046 24 0,026 20
20| 16 1 0,001 66 0,05249 20 18 12 0,051 19 0,019 27
20) 16 2 0,004 93 0195537 20 18 13 0,056 61 0,010 80
20) 16 3 000842 (" }2°0,056 28 20 18 14 0,062 64 0,000 40
20) 16 4 001212 .| 005594 20 18 15 0,069 46 0,012 57
20) 16 5 0,016-05" 0,054 59 20 18 16 0,077 35 0,029 09
20) 16 6 0[02025 0,052 30 20 18 17 0,086 77 0,050 88
20 16 7 (0,02475 0,049 09 20 18 18 0,302 38 0,392 30
20) 16 8 .~ 002058 0,044 92 20 19 1 0,01185 0,039 31
20) 16 | _9) 003480 0,039 71 20 19 2 0,015 30 0,041 95
20) 16 [ <10 0,040 49 0,033 35 20 19 3 0,018 55 0,043 15
20 16 )" 11 0,046 71 0,025 65 20 19 4 0,021 75 0,043 46
20 |, 12 0,053 59 0,016 38 20 19 5 0,024 95 0,043 04
200 A\ 16 13 0,061 26 0,005 19 20 19 6 0,028 20 0,041 97
2 — t6 1= 6;66994 —0;60842 20 1) 7 0;031+54 0,040 25
20 16 15 0,079 89 0,025 18 20 19 8 0,034 99 0,037 86
20 16 16 0,495 56 0,507 65 20 19 9 0,038 58 0,034 76
20 17 1 0,005 80 0,047 76 20 19 10 0,042 36 0,030 85
20 17 2 0,009 13 0,050 58 20 19 1 0,046 36 0,026 02
20 17 3 0,012 50 0,051 61 20 19 12 0,050 65 0,020 08
20 17 4 0,015 98 0,051 54 20 19 13 0,055 30 0,012 80
20 17 5 0,019 59 0,050 55 20 19 14 0,060 41 0,003 80
20 17 6 0,023 38 0,048 72 20 19 15 0,066 13 0,007 48
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
20 19 16 0,072 68 0,021 95 21 7 1 0,167 09 0,156 06
20 19 17 0,080 43 0,041 21 21 7 2 ~0,161 08 0,157 10
20 19 18 0,090 09 0,068 47 21 7 3 0,148 01 0,152 07
20 19 19 0,209 90 0,320 17 21 7 4 0,130 25 0,143 09
20 20 1 0,013 96 0,035 18 21 7 5 0,108 52 0,130 84
20 20 2 0,017 48 0,037 69 21 7 6 0,083 07 0,115 59
20 20 3 0,020 71 0,038 93 21 7 7 1,798 01 0,854 74
20 2 4 0,023 83 0,039 39 21 8 1 0,120 56 0132 3
20 2 5 0,026 92 0,039 20 21 8 2 0,115 96 01331
20 2 6 0,030 01 0,038 44 21 8 3 010624 | - lo1304e
20 2 7 0,033 14 0,037 12 21 8 4 -0,00308. ()" 012398
20 2 8 0,036 34 0,035 22 21 8 5 007700 | 0114 64
20 2 9 0,039 64 0,032 69 21 8 6 -0,058 19 0,102 4o
20 2 10 0,043 06 0,029 47 21 8 7 L0036 64 0,088 49
20 2 1 0,046 65 0,025 45 21 8 8 |\ 160767 0,826 b3
20 2 12 0,050 45 0,020 47 21 9 14| -0.08801 0,114 49
20 2 13 0,054 52 0,014 32 21 o |02 0,084 22 0,116 1
20 2 14 0,058 93 0,006 67 21 o h 3 0,076 64 0,114 18
20 2 15 0,063 81 0,002 96 21 9~ 4 0,066 51 0,109 45
20 2 16 0,069 32 0,015 40 21 O 5 0,054 20 0,102do
20 2 17 0,075 76 0,032 08 21.8) 9 6 0,039 83 0,092 42
20 2 18 0,083 70 0,056 00 2t 9 7 0,023 39 0,081 4
20 2 19 0,094 57 -0,00508 |0 21 9 8 0,004 81 0,067 42
20 2 20 0,117 21 0,228 77| 21 9 9 1,437 63 0,797 10
21 2 1 2,534 80 0,976 00 21 10 1 0,064 35 0,099 46
21 2 2 3,534 81 0,976 00 21 10 2 0,061 03 010246
21 3 1 1,010 62 50,485 79 21 10 3 0,054 88 0,101 19
21 3 2 -0,96026 (|~ 0,46972 21 10 4 0,046 82 0,097 49
21 3 3 297088 ) | -0,955 51 21 10 5 0,037 11 0,091 19
21 4 1 -0,656-99 0,321 60 21 10 6 0,025 83 0,084 46
21 4 2 | <os3312 0,315 12 21 10 7 0,012 96 0,074 42
21 4 3 o<"o0485092 0,295 65 21 10 8 0,001 55 0,063 12
21 4 4] 257603 0,932 37 21 10 9 0,017 84 0,050 45
21 5 ~0,350 82 0,239 11 21 10 10 1,283 59 0,766 p4
21 5 N 2 0,337 35 0,236 79 21 1 1 0,046 64 0,088 48
21 — 3 —0;30917 0722493 24 14 2 —0;04358 6;081+25
21 5 4 0,271 27 0,206 86 21 1 3 0,038 41 0,090 60
21 5 5 2,268 60 0,907 69 21 1 4 0,031 80 0,087 84
21 6 1 0,237 18 0,189 38 21 1 5 0,023 93 0,083 33
21 6 2 ~0,228 61 0,189 20 21 1 6 0,014 87 0,077 22
21 6 3 0,210 07 0,181 57 21 1 7 0,004 58 0,069 53
21 6 4 -0,4184 92 0,169 08 21 1 8 0,006 98 0,060 23
21 6 5 0,154 21 0,152 57 21 1 9 0,019 93 0,049 21
21 6 6 2,014 99 0,881 79 21 1 10 0,034 40 0,036 31
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
21 11 11 1,142 51 ~0,734 10 21 15 5 0,006 96 0,059 73
21 12 1 0,033 08 0,079 20 21 15 6 0,011 58 0,056 99
21 12 2 -0,030 15 0,081 96 21 15 7 0,016 62 0,053 29
21 12 3 0,025 66 008178 21 15 8 0,022 12 0,048 59
21 12 4 0,020 09 0,079 74 21 15 9 0,028 14 0,042 83
21 12 5 0,013 57 0,076 16 21 15 10 0,034 74 0,035 91
21 12 6 ~0,006 13 0,071 17 21 15 11 0,042 02 0,027 68
21 12 7 0,002 26 0,064 80 21 15 12 005008 ¢y | 001793
21 12 8 0,011 64 0,057 01 21 15 13 0,059 07~ | 0,006 39
21 12 9 0,022 10 0,047 71 21 15 14 006919, | | -0,007 34
21 12 10 0,033 76 0,036 75 21 15 15 0,68974 0,585 77
21 12 11 0,046 78 0,023 93 21 16 1|, oot o7 0,053 50
21 12 12 1,012 14 0,700 20 21 16 2 | 000096 0,056 25
21 13 1 0,022 49 0,071 30 21 16 $51 000420 0,057 09
-

21 13 2 ~0,019 62 0,074 10 21 16 4 0,007 72 0,056 73
21 13 3 ~0,015 61 0,074 29 21 16| 5 0,011 51 0,055 39
21 13 4 0,010 80 0,072 81 21 | a8/ | 6 0,015 59 0,053 16
21 13 5 0,005 27 0,069 97 21\ 16 7 0,019 99 0,050 07
21 13 6 0,000 96 0,065 89 21 16 8 0,024 74 0,046 09
21 13 7 0,007 91 006058 |22t 16 9 0,029 89 0,041 17
21 13 8 0,015 65 005402 3} 21 16 10 0,035 49 0,035 21
21 13 9 0,024 23 0,046 127 | 21 16 11 0,041 61 0,028 07
21 13 10 0,033 75 0,03675 21 16 12 0,048 36 0,019 57
21 13 11 004436 | 902574 21 16 13 0,055 85 0,009 46
21 13 12 005620 ("\°0,01283 21 16 14 0,064 24 0,002 62
21 13 13 089075 .| -0,664 40 21 16 15 0,073 75 0,017 16
21 14 1 0,044 0,064 54 21 16 16 0,568 07 0,541 98
21 14 2 001724 0,067 35 21 17 1 0,002 44 0,048 87
21 14 3 (Zp007 58 0,067 82 21 17 2 0,005 42 0,051 57
21 14 4 N7 -0,00333 0,066 79 21 17 3 0,008 54 0,052 53
21 14 | 65y 000145 0,064 55 21 17 4 0,011 83 0,052 42
21 14 |6 0,006 77 0,061 20 21 17 5 0,015 29 0,051 42
21 1) 7 0,012 64 0,056 77 21 17 6 0,018 96 0,049 63
2 | s | 8 0,019 11 0,051 22 21 17 7 0,022 86 0,047 06
21 A\ 14 9 0,026 25 0,044 49 21 17 8 0,027 02 0,043 70
21 — = 10 6;03413 6;63645 va 17 ) 0;03148 0,039 49
21 14 11 0,042 87 0,026 94 21 17 10 0,036 29 0,034 36
21 14 12 0,052 59 0,015 74 21 17 11 0,041 51 0,028 17
21 14 13 0,063 48 0,002 54 21 17 12 0,047 22 0,020 77
21 14 14 0,776 98 -0,626 40 21 17 13 0,053 51 0,011 91
21 15 1 0,007 39 0,058 67 21 17 14 0,060 52 0,001 29
21 15 2 0,004 51 0,061 46 21 17 15 0,068 43 ~0,01158
21 15 3 ~0,001 09 0,062 14 21 17 16 0,077 48 0,027 37
21 15 4 0,002 74 0,061 48 21 17 17 0,471 16 0,494 23
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
21 18 1 0,006 05 0,044 66 21 20 8 0,032 27 0,036 73
21 18 2 0,009 08 0,047 30 21 20 9 0,035 45 0,034 20
21 18 3 0,012 12 0,048 36 21 20 10 0,038 78 0,031 02
21 18 4 0,015 23 0,048 44 21 20 1 0,042 28 0,027 09
21 18 5 0,018 45 0,047 74 21 20 12 0,045 99 0,022 31
21 18 6 0,021 80 0,046 31 21 20 13 0,049 98 0,016 50
21 18 7 0,025 31 0,044 20 21 20 14 0,054 30 0,009 42
21 1 8 0,029 02 0,041 37 21 20 15 0,059 04 0,009 12
21 1 9 0,032 94 0,037 79 21 20 16 0,064 36 0,010 14
21 1 10 0,037 13 0,033 38 21 20 17 007045 | . L0,024 b1
21 1 1 0,041 63 0,028 03 21 20 18 0,07765 ()" 0,042 1
21 1 12 0,046 51 0,021 59 21 20 19 0,086,62+<~ |  -0,068 }i0
21 1 13 0,051 85 0,013 86 21 20 20 0,200 40 0,310 b7
21 1 14 0,057 75 0,004 52 21 21 1 (o3 26 0,033 43
21 1 15 0,064 36 0,006 83 21 21 2 |5\ 001648 0,035 47
21 1 16 0,071 90 0,020 85 21 21 3K 0,019 42 0,036 47
21 1 17 0,080 66 0,038 53 21 21 | oW 0,022 27 0,037 47
21 1 18 0,378 21 0,441 35 21 21 3\ s 0,025 07 0,037 31
21 19 1 0,008 99 0,040 77 21 218 s 0,027 87 0,036 14
21 19 2 0,012 08 0,043 33 21 ot 7 0,030 69 0,035 49
21 19 3 0,015 07 0,044 46 214 21 8 0,033 57 0,034 {5
21 19 4 0,018 05 0,044 71 27 | 2 9 0,036 51 0,032 4o
21 19 5 0,021 09 004425 fO 21 21 10 0,039 56 0,029 46
21 19 6 0,024 20 0,043 153~ 21 21 1 0,042 74 0,026 {9
21 19 7 0,027 41 004733 21 21 12 0,046 07 0,022 {6
21 19 8 0,030 75 ,0,03907 21 21 13 0,049 61 0,017 43
21 19 9 0,034 26 50,036 05 21 21 14 0,053 39 0,0114o
21 19 10 003796 (|~ 003605 21 21 15 0,057 51 0,003 15
21 19 1 004190) | 002768 21 21 16 0,062 06 0,005 p9
21 19 12 0,026.43 0,022 10 21 21 17 0,067 21 0,017 b0
21 19 13 A@{o 71 0,015 37 21 21 18 0,073 23 0,033 p5
21 19 14 {70,055 72 0,007 20 21 21 19 0,080 66 0,056 B0
21 19 15 )] 0,06130 0,002 78 21 21 20 0,090 83 0,094 p1
21 19 | ot 0,067 60 0,015 16 21 21 21 0,111 99 ~0,221)6
21 19 N 17 0,074 88 0,030 89 22 2 1 2,584 24 0,977 {o
21 19 = 8 6;08357 —0;65t59 22 2 2 3758424 —0;87710
21 19 19 0,288 35 0,381 44 22 3 1 1,035 58 0,486 45
21 20 1 0,011 37 0,037 07 22 3 2 0,986 83 0,471 12
21 20 2 0,014 53 0,039 53 22 3 3 3,022 41 0,957 57
21 20 3 0,017 48 0,040 71 22 4 1 0,573 81 0,322 15
21 20 4 0,020 38 0,041 10 22 4 2 0,550 74 0,315 97
21 20 5 0,023 28 0,040 85 22 4 3 0,504 93 0,297 43
21 20 6 0,026 21 0,040 03 22 4 4 2,629 48 0,935 54
21 20 7 0,029 19 0,038 66 22 5 1 0,363 57 0,239 63
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N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
22 5 2 0,350 60 0,237 41 22 11 1 0,051 93 0,089 22
22 5 3 0,323 22 0,226 11 22 11 2 0,049 15 0,091 75
22 5 4 0,286 40 0,208 94 22 11 3 0,044 19 0,091 11
22 5 5 2,323 80 0,912 09 22 11 4 0,037 76 0,088 45
22 6 1 0,247 48 0,189 90 22 11 5 0,030 07 0,084 14
22 6 2 0,239 28 0,189 72 22 1 6 0,021 20 0,078 33
22 6 3 0,221 27 0,182 43 22 11 7 ~0,011 13 0,071 06
22 6 4 0,196 80 0,170 55 22 1 8 0,00018 ¢y | 0,062 31
22 6 5 0,166 94 0,154 90 22 1 9 0,01280~. | 0,052 00
22 6 6 2,07176 0,887 51 22 1 10 0,026 87/ 0,040 01
22 7 1 0,175 74 0,156 59 22 1 1 1,20658 ~0,748 40
22 7 2 ~0,170 05 0,157 58 22 12 1|, 003780 0,079 86
22 7 3 0,157 36 0,152 76 22 12 2 ] -0,03524 0,082 49
22 7 4 0,140 06 0,144 21 22 12 $5 | -003096 0,082 30
-

22 7 5 0,118 88 0,132 59 22 12 4 0,025 56 0,080 32
22 7 6 0,094 13 0,118 17 22 12| 5 0,019 19 0,076 89
22 7 7 1,856 22 0,861 90 22 | o/ 6 0,011 90 0,072 14
22 8 1 0,128 02 0,132 69 22 f\ 12 7 0,003 68 0,066 10
22 8 2 0,123 72 0,134 37 2] 12 8 0,005 52 0,058 76
22) 8 3 0,114 29 013118 |22 12 9 0,015 75 0,050 04
22 8 4 0,101 47 012487 p 22 12 10 0,027 12 0,039 85
22 8 5 0,085 78 011600 | 22 12 1 0,039 75 0,028 01
22 8 6 0,067 45 0,404°80 22 12 12 1,076 27 0,716 77
22 8 7 0,046 49 (091 33 22 13 1 0,026 90 0,072 00
22 8 8 166722 (" )\-0,83524 22 13 2 0,024 31 0,074 68
22) 9 1 009458 *.| 011466 22 13 3 0,020 51 0,074 83
22 9 2 -0,09487" 0,116 77 22 13 4 0,015 86 0,073 39
22 9 3 008375 0,114 72 22 13 5 0,010 47 0,070 66
22) 9 4 (Cpo73 87 0,110 00 22 13 6 0,004 37 0,066 75
22 9 5 . -0,06185 0,103 11 22 13 7 0,002 46 0,061 71
22 9 657 004781 0,094 22 22 13 8 0,010 06 0,055 51
22 9 | X7 0,03178 0,083 40 22 13 9 0,018 47 0,048 10
22 9L )" s 0,013 71 0,070 61 22 13 10 0,027 79 0,039 37
22 | o | o 1,498 41 0,807 50 22 13 1 0,038 12 0,029 18
22 N0 1 0,070 22 0,100 57 22 13 12 0,049 60 0,017 34
22 - 16 2 =0;067 17 0;102-94 22 13 13 0;95592 -0,683 52
22 10 3 0,061 25 0,101 70 22 14 1 0,018 17 0,065 29
22 10 4 0,053 39 0,098 15 22 14 2 0,015 60 0,067 97
22 10 5 0,043 90 0,092 72 22 14 3 0,012 14 0,068 39
22 10 6 0,032 87 0,085 58 22 14 4 0,008 05 0,067 38
22 10 7 0,020 30 0,076 76 22 14 5 0,003 39 0,065 21
22 10 8 0,006 14 0,066 24 22 14 6 0,001 81 0,062 00
22 10 9 0,009 69 0,053 94 22 14 7 0,007 58 0,057 78
22 10 10 1,345 55 0,778 59 22 14 8 0,013 94 0,052 52
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
22 14 9 0,020 96 0,046 18 22 17 8 0,022 70 0,044 69
22 14 10 0,028 69 0,038 67 22 17 9 0,027 10 0,040 68
22 14 11 0,037 23 0,029 86 22 17 10 0,031 84 0,035 83
22 14 12 0,046 70 0,019 57 22 17 1 0,036 99 0,030 04
22 14 13 0,057 23 0,007 58 22 17 12 0,042 61 0,023 18
22 14 14 0,843 19 -0,648 43 22 17 13 0,048 78 0,015 07
22 15 1 -0,011 15 0,059 47 22 17 14 0,055 62 0,005 48
22 1 2 —-0,008 56 0,062 14 22 17 15 0,063 26 —0,005 p4
22 1 3 -0,005 35 0,062 76 22 17 16 0,071 91 (9\%5 b4
22 1 4 -0,001 67 0,062 10 22 17 17 0,540 71 _.Y(.LZ).:SZS 1o
22 1 5 0,002 42 0,060 39 22 18 1 0,003 04 n‘Q)V 0,045 49
22 1% 6 0,006 93 0,057 76 22 18 2 O,OOS'Zb('U 0,048 32
22 1 7 0,011 88 0,054 21 22 18 3 0,008 59 0,049 32
22 1 8 0,017 29 0,049 75 22 18 4 \@)\111 53 0,049 26
22 1% 9 0,023 22 0,044 31 22 18 5 f\\ \0,014 61 0,048 44
22 1 10 0,029 71 0,037 83 22 18 ,Q\Q 0,017 85 0,047 14
22 1 11 0,036 85 0,030 18 22 18 O\F) 0,021 27 0,045 @7
22 1% 12 0,044 73 0,021 21 22 18 \l\\ 8 0,024 89 0,042 34
22 1 13 0,053 48 0,010 70 22 )é\ 9 0,028 75 0,038 91
22 1 14 0,063 24 -0,001 62 22 @é 10 0,032 88 0,034 11
22 1P 15 0,736 99 -0,611 17 22’_\@ 18 1 0,037 33 0,029 68
22 16 1 —-0,005 45 0,054 35 X%J 18 12 0,042 14 0,023 48
22 1 2 -0,002 83 0,056 99 xo 22 18 13 0,047 40 0,016 46
22 1 3 0,000 21 0,057 77 22 18 14 0,053 18 0,008 @9
22 16 4 0,003 57 0,0@'\)3}\’ 22 18 15 0,059 62 -0,002 p2
22 1 5 0,007 23 0,056 07 22 18 16 0,066 86 —-0,014 p2
22 1 6 0,011 21 %?053 92 22 18 17 0,075 14 -0,02915
22 16 7 0,015 52 ) 0,050 94 22 18 18 0,449 15 -0,4810
22 16 8 0,029‘@ : 0,047 15 22 19 1 0,006 20 0,041 93
22 1 9 O(QIQ\Q‘% 0,042 48 22 19 2 0,008 98 0,044 40
22 16 10 A@rfo 78 0,036 87 22 19 3 0,011 74 0,045 46
22 16 11 &0,036 81 0,030 22 22 19 4 0,014 55 0,045 47
22 1 1@ 0,043 43 0,022 38 22 19 5 0,017 44 0,045 18
22 16 @ 0,050 75 0,013 15 22 19 6 0,020 43 0,044 ¢7
22 16 14 0,058 89 0,002 28 22 19 7 0,023 54 0,042 37
22 16— 15 ;66802 —0;01659 22 19 8 6;626-80 0;04607
22 16 16 0,636 42 -0,571 37 22 19 9 0,030 24 0,037 14
22 17 1 -0,000 79 0,049 80 22 19 10 0,033 88 0,033 53
22 17 2 0,001 88 0,052 39 22 19 1 0,037 77 0,029 16
22 17 3 0,004 79 0,053 29 22 19 12 0,041 94 0,023 92
22 17 4 0,007 91 0,053 14 22 19 13 0,046 45 0,017 68
22 17 5 0,011 25 0,052 15 22 19 14 0,051 39 0,010 23
22 17 6 0,014 81 0,050 40 22 19 15 0,056 84 0,001 28
22 17 7 0,018 62 0,047 91 22 19 16 0,062 94 —-0,009 56
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Table 1 (continued)
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N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
22 19 17 0,069 89 0,022 89 22 22 1 0,012 63 0,031 65
22 19 18 0,077 95 0,039 67 22 22 2 0,015 58 0,033 84
22 19 19 0,361 04 0,429 93 22 22 3 0,018 28 0,035 00
22 20 1 0,008 80 0,038 42 22 22 4 0,020 88 0,035 53
22 20 2 0,011 64 0,040 81 22 22 5 0,023 43 0,035 56
22 20 3 0,014 36 0,041 93 22 22 6 0,025 98 0,035 15
22 20 4 0,017 07 0,042 27 22 22 7 0,028 54 0,034 32
22 20 5 0,019 81 0,041 97 22 22 8 003114 ¢ | 003307
22 20 6 0,022 61 0,041 13 22 22 9 0,03380~. Y | 003137
22 20 7 0,025 48 0,039 75 22 22 10 0,036 63/ 0,029 20
22 20 8 0,028 46 0,037 83 22 22 1 0,039'37 0,026 50
22 20 9 0,031 57 0,035 35 22 22 12 |, 104232 0,023 20
22 20 10 0,034 83 0,032 25 22 22 13 004543 0,019 19
22 20 1 0,038 27 0,028 48 22 22 14 004873 0,014 34
22 20 12 0,041 93 0,023 94 22 22 |5 0,052 27 0,008 43
22 20 13 0,045 85 0,018 49 22 225 16 0,056 13 0,001 17
22 20 14 0,050 11 0,011 95 22 22/ | 17 0,060 39 0,007 89
22 20 15 0,054 76 0,004 08 2 22 18 0,065 22 0,019 49
22 20 16 0,059 94 ~0,005 51 2 22 19 0,070 86 0,034 96
22) 20 17 0,065 78 001737 |27 22 20 0,077 84 0,057 03
22 20 18 0,072 54 003238 22 22 21 0,087 39 0,092 91
22 20 19 0,080 58 005209+ | 22 22 22 0,107 23 0,215 26
22 20 20 0,275 60 -0,37130 23 2 1 2,631 40 0,978 10
22) 21 1 0,010 93 _ 8le35 07 23 2 2 3,631 40 0,978 10
22 21 2 001382 (270,037 37 23 3 1 1,059 38 0,487 05
22 21 3 001653 .| 0,03852 23 3 2 1,012 13 0,472 40
22) 21 4 0,0194%" 0,038 96 23 3 3 3,071 51 0,959 44
22 21 5 0,021 80 0,038 84 23 4 1 0,589 84 0,322 66
22) 21 6 (0,024 45 0,038 22 23 4 2 0,567 52 0,316 73
22) 21 7 N 002715 0,037 13 23 4 3 ~0,523 01 0,299 04
22 21 _4)7] 002001 0,035 55 23 4 4 2,680 37 0,938 43
22 21 | X9 0,032 75 0,033 48 23 5 1 -0,37572 0,240 11
22) 21.)" 10 0,035 71 0,030 86 23 5 2 0,363 22 0,237 98
22 | w2 | 1 0,038 80 0,027 63 23 5 3 0,336 59 0,227 18
22 AN 21 12 0,042 06 0,023 72 23 5 4 0,300 78 0,210 82
22 — va 13 0;04552 6;019 61 23 5 5 2:376-31 -0,916 09
22 21 14 0,049 24 0,013 32 23 6 1 0,257 29 0,190 38
22 21 15 0,053 26 0,006 44 23 6 2 0,249 44 0,190 19
22 21 16 0,057 69 0,001 97 23 6 3 0,23192 0,183 22
22 21 17 0,062 65 0,012 43 23 6 4 0,208 08 0,171 89
22 21 18 0,068 33 0,025 74 23 6 5 ~0,179 02 0,157 02
22 21 19 0,075 05 0,043 37 23 6 6 212575 0,892 71
22 21 20 0,083 41 0,068 20 23 7 1 0,183 99 0,157 08
22 21 21 0,191 75 0,302 40 23 7 2 ~0,178 59 0,158 00
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
23 7 3 0,166 25 0,153 39 23 12 2 0,040 09 0,082 96
23 7 4 0,149 37 0,145 23 23 12 3 0,035 99 0,082 76
23 7 5 0,128 73 0,134 18 23 12 4 0,030 74 0,080 85
23 7 6 0,104 64 0,120 51 23 12 5 0,024 51 0,077 55
23 7 7 1,911 56 0,868 38 23 12 6 0,017 36 0,073 01
23 8 1 0,135 14 0,133 19 23 12 7 0,009 30 0,067 28
23 8 2 0,131 10 0,134 78 23 12 8 0,000 29 0,060 34
23 3 3 0,121 95 0,131 72 23 12 9 0,009 72 0,052 14
23 g 4 0,109 43 0,125 69 23 12 10 0,020 82 240
23 g 5 0,094 12 0,117 25 23 12 1 003310 | lo,03140
23 8 6 0,076 23 0,106 62 23 12 12 113713 ()Y 0,731 b5
23 8 7 0,055 83 0,093 88 23 13 1 0,031 1 | 007243
23 g 8 1,723 80 0,843 12 23 13 2 0,028 78 0,075 18
23 9 1 ~0,100 84 0,115 18 23 13 3 o025 16 0,075 31
23 9 2 0,097 59 0,117 19 23 13 4 | 0020865 0,073 40
23 9 3 0,090 49 0,115 21 23 13 54| 001539 0,071 47
23 9 4 0,080 86 0,110 69 23 13 |08/ 0,009 40 0,067 43
23 9 5 0,069 10 0,104 11 23 13 3\ 7 0,002 70 0,062 13
23 9 6 0,055 39 0,095 67 23 13V 8 0,004 76 0,056 46
23 9 7 0,039 75 0,085 44 23 013 9 0,013 01 0,049 §7
23 9 8 0,022 15 0,073 39 3.5 13 10 0,022 13 0,041 {0
23 9 9 1,556 16 0,816 88 237 | 1 1 0,032 21 0,032 42
23 1 1 0,075 80 010111 fO 23 13 12 0,043 35 0,021 49
23 1 2 0,073 01 0,103 37| 23 13 13 1,017 74 0,700 F0
23 1 3 0,067 29 010276 23 14 1 0,022 05 0,065 945
23 1 4 0,059 63 ,0,09876 23 14 2 0,019 74 0,068 1
23 1 5 ~0,05035 | ~0,003 57 23 14 3 0,016 46 0,068 49
23 1 6 0,039 55 0,086 77 23 14 4 0,012 51 0,067 40
23 1 7 -0,027.26) ° 0,078 42 23 14 5 0,007 97 0,065 §0
23 1 8 -0,04345 0,068 50 23 14 6 0,002 87 0,062 12
23 1 o | <opdior 0,056 96 23 14 7 0,002 79 0,058 9
23 1 10 1,404 38 0,789 61 23 14 8 0,009 05 0,053 70
23 1 1<) -0.056 98 0,089 78 23 14 9 0,015 94 0,047 11
23 1 0,054 44 0,092 20 23 14 10 0,023 53 0,040 46
23 1 N3 0,049 67 0,091 57 23 14 11 0,031 89 0,03245
23 11— % —0;0434+ 6;08900 23 1= t2 00412 6;022-94
23 1 5 0,035 90 0,084 88 23 14 13 0,051 33 0,011 95
23 1 6 0,027 20 0,079 34 23 14 14 0,905 95 0,667 87
23 1 7 0,017 34 0,072 45 23 15 1 0,014 74 0,060 17
23 1 8 0,006 28 0,064 19 23 15 2 0,012 42 0,062 72
23 1 9 0,006 05 0,054 50 23 15 3 0,009 39 0,063 30
23 1 10 0,019 73 0,043 30 23 15 4 0,005 85 0,062 63
23 1 1 1,265 45 0,761 20 23 15 5 0,001 87 0,060 98
23 12 1 0,042 48 0,080 46 23 15 6 0,002 54 0,058 44
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
23 15 7 0,007 40 0,055 04 23 18 3 0,005 23 0,049 93
23 15 8 0,012 72 0,050 79 23 18 4 0,008 02 0,049 95
23 15 9 0,018 56 0,045 64 23 18 5 0,010 98 0,049 22
23 15 10 0,024 94 0,039 54 23 18 6 0,014 12 0,047 84
23 15 11 0,031 95 0,032 40 23 18 7 0,017 46 0,045 83
23 15 12 0,039 66 0,024 09 23 18 8 0,021 02 0,043 19
23 15 13 0,048 18 0,014 44 23 18 9 0,024 82 0,039 90
23 15 14 0,057 62 0,003 25 23 18 10 002889 ¢ | 0.03591
23 15 15 0,800 69 0,633 44 23 18 11 0,03328~ | 0,031 16
23 16 1 0,008 78 0,055 10 23 18 12 0,038 03/ 0,025 54
23 16 2 0,006 43 0,057 63 23 18 13 0,04321 0,018 95
23 16 3 0,003 58 0,058 35 23 18 14 |, Dad4s 88 0,011 20
23 16 4 0,000 36 0,057 96 23 18 15 0,055 15 0,002 08
23 16 5 0,003 19 0,056 67 23 18 %65 006215 0,008 74
23 16 6 0,007 07 0,054 58 23 18 |7 0,070 06 0,021 69
23 16 7 0,01130 0,051 72 23 18| 18 0,515 96 0,515 80
23 16 8 0,015 89 0,048 09 23 1 0,003 50 0,042 88
23 16 9 0,020 89 0,043 66 23\ 19 2 0,006 01 0,045 26
23 16 10 0,026 32 0,038 37 23] 19 3 0,008 57 0,046 27
23 16 1 0,032 26 003214 [2Q2F 19 4 0,011 23 0,046 44
23 16 12 0,038 76 002486 3f 23 19 5 0,013 99 0,045 93
23 16 13 0,045 91 0016377 | 23 19 6 0,016 87 0,044 83
23 16 14 0,053 83 0,006 48 23 19 7 0,019 90 0,043 15
23 16 15 0,062 64 20005 07 23 19 8 0,023 09 0,040 92
23 16 16 070109 (20,596 90 23 19 9 0,026 47 0,038 09
23 17 1 -0,00389 *.|  0,05060 23 19 10 0,030 06 0,034 63
23 17 2 ~0,00449 0,053 09 23 19 1 0,033 89 0,030 49
23 17 3 0/001 23 0,053 93 23 19 12 0,038 01 0,025 56
23 17 4 (0,004 20 0,053 76 23 19 13 0,042 47 0,019 75
23 17 5 .~ 0,007 42 0,05278 23 19 14 0,047 33 0,012 90
23 17 | _€)7] 001089 0,051 07 23 19 15 0,052 67 0,004 79
23 17 [ X7 0,014 62 0,048 67 23 19 16 0,058 60 -0,004 85
23 17} 8 0,018 63 0,045 57 23 19 17 0,065 27 0,016 45
23 | e | o 0,022 96 0,041 75 23 19 18 0,072 89 ~0,030 61
23 A N7 10 0,027 64 0,037 15 23 19 19 0,429 18 0,469 97
23 + 17 +t 0;682-72 0,08+ 71 23 26 1 0;00629 0,039 50
23 17 12 0,038 25 0,025 32 23 20 2 0,008 85 0,041 81
23 17 13 0,044 31 0,017 84 23 20 3 0,011 37 0,042 87
23 17 14 0,050 99 0,009 09 23 20 4 0,013 92 0,043 16
23 17 15 0,058 40 0,001 17 23 20 5 0,016 53 0,042 84
23 17 16 0,066 71 0,013 29 23 20 6 0,019 21 0,041 98
23 17 17 0,606 40 0,557 86 23 20 7 0,022 00 0,040 61
23 18 1 0,000 15 0,046 55 23 20 8 0,024 90 0,038 72
23 18 2 0,002 60 0,048 99 23 20 9 0,027 94 0,036 30
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Table 1 (continued)

N n 1 ai(N,n) bi(N,n) N n 1 ai(N,n) bi(N,n)
23 20 10 0,031 14 0,033 32 23 22 13 0,041 74 0,020 69
23 20 11 0,034 53 0,029 71 23 22 14 0,044 98 0,016 06
23 20 12 0,038 14 0,025 40 23 22 15 0,048 45 0,010 50
23 20 13 0,042 02 0,020 30 23 22 16 0,052 22 0,003 82
23 20 14 0,046 22 0,014 25 23 22 17 0,056 37 0,004 33
23 20 15 0,050 80 0,007 06 23 22 18 0,061 01 0,014 41
23 20 16 0,055 86 0,001 52 23 22 19 0,066 32 0,027 21
23 2 17 0,061 51 0,011 89 23 22 20 0,072 61 ~0,044 f13
23 2 18 0,067 94 0,024 61 23 22 21 0,080 43 0,067 P
23 2 19 0,075 40 0,040 57 23 22 22 018384 | ‘Lo204ps
23 2 20 0,345 42 0,419 24 23 23 1 0,01206 ()" 0,030 {4
23 2 1 0,008 61 0,036 32 23 23 2 001477~ | 003219
23 2 2 0,011 22 0,038 56 23 23 3 0,017 26 0,033 31
23 2 3 0,013 72 0,039 66 23 23 4 (epTo64 0,033 45
23 2 4 0,016 19 0,040 05 23 23 5 |5\ 002198 0,033 46
23 2 5 0,018 68 0,039 89 23 23 6| 002431 0,033 47
23 2 6 0,021 21 0,039 25 23 23 |oW 0,026 65 0,033 (1
23 2 7 0,023 80 0,038 13 23 23 3\ 8 0,029 02 0,031 4o
23 2 8 0,026 47 0,036 56 23 237 9 0,031 42 0,030 48
23 2 9 0,029 25 0,034 51 23 (23 10 0,033 89 0,028 18
23 2 10 0,032 14 0,031 95 23.5) 23 1 0,036 44 0,026 43
23 2 1 0,035 17 0,028 83 237 | 23 12 0,039 08 0,023 §0
23 2 12 0,038 38 002508 O 23 23 13 0,041 84 0,020 49
23 2 13 0,041 80 002061~ 23 23 14 0,044 75 0,016 42
23 2 14 0,045 46 001529 23 23 15 0,047 85 0,011 14
23 2 15 0,049 42 0,008 95 23 23 16 0,051 17 0,005 946
23 2 16 0,053 77 50,001 34 23 23 17 0,054 79 0,001 fi1
23 2 17 0,05859 (|~ -0,007 88 23 23 18 0,058 80 0,009 p1
23 2 18 0,06403) | 001925 23 23 19 0,063 33 0,021 13
23 2 19 0,070.32 0,033 61 23 23 20 0,068 65 0,036 6
23 2 20 | <0779 0,052 42 23 23 21 0,075 21 0,057 B0
23 2 21 {0,263 98 0,361 82 23 23 22 0,084 21 —0,001}s
23 2p 1) 001052 0,033 26 23 23 23 0,102 87 0,209 0
23 2p 0,013 18 0,035 42

23 22 N3 0,015 67 0,036 54

23 26— % 6;61809 6,037 61

23 22 5 0,020 49 0,036 99

23 22 6 0,022 90 0,036 54

23 22 7 0,025 35 0,035 66

23 22 8 0,027 84 0,034 37

23 22 9 0,030 41 0,032 65

23 22 10 0,033 06 0,030 48

23 22 11 0,035 81 0,027 80

23 22 12 0,038 70 0,024 57
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Table 2 — Extract of A(N,n), B(N,n) and C(N,n) from MVLUE coefficient tables (Référence [16])

N n ai(N,n) bi(N,n) ci(N,n) N n ai(N,n) bi(N,n) ci(N,n)

2 2 0,711 86 0,128 64 0,659 55 10 10 0,071 57 0,043 95 0,112 97
3 2 081837 | -093649 | 091604 1 2 095358 | -372118 4,275 42
3 3 0,344 71 0,049 54 0,402 86 1 3 0,464 47 1,324 49 1,339 43
4 2 0,86702 | 1,544 06 1,334 02 1 4 0,30103 | -0,64150 | 0,62590
4 3 039223 | -0,23606 | 0,43316 1 5 021896 | -0,34448 | 0,357 17
4 4 0,225 28 0,069 38 0,293 46 1 6 0,169 36 0,188 15 0,233 98
5 i 089505 | 202312 T78917 I 7 13594 | 009646, | 017111
5 3 0,416 82 047075 | 0,529 40 1 8 0,111 65 -0,03803"] 013704
5 4 025379 | -0,077 14 0,291 81 1 9 009293 | -000128 0,118 10
5 5 0,166 65 0,067 98 0,231 40 1 10 0,07767 | 002392 0,107 70
6 2 0,913 29 2,416 45 2,244 01 11 1 0,064 17 1] 0,040 65 0,102 51
6 3 043212 | -066650 | 065294 12 2 095753~ | -390722 | 4630097
6 4 026972 | -0,20405 | 0,32372 12 3 046755 1,418 79 1,471 48
6 5 0,186 11 ~0,02107 | 0,223 61 12 4 | 4030390 | -0.70481 0,692 72
6 6 0,131 96 0,062 75 0,191 17 12 5 ¢, 022179 | -039202 | 039483
7 2 0,926 13 2,749 22 2,685 69 12 | $) | o017226 ~0,22604 | 0,25580
7 3 0,442 61 0,833 41 0,787 95 12 N7 0,138 96 ~0127 74 0,183 26
7 4 028016 | -0,31392 0,372 65 124 8 0,114 88 0,065 34 0,142 82
7 5 0,197 57 ~0,100 90 023529 | A& 9 009648 | -0,02384 0,119 43
7 6 0,146 27 0,002 98 018270} 12 10 0,081 75 0,004 56 0,105 74
7 7 0,109 10 0,057 21 0162930 | 12 1 0,069 37 0,024 27 0,097 89
8 2 093565 | -3,03716 3,199 99 12 12 0,058 15 0,037 79 0,093 82
8 3 045028 | -097848 | 0,92703 13 2 096085 | -4,07799 | 497195
8 4 0,287 60 0,410 18-1-0,430 72 13 3 0,470 14 1,505 39 1,600 18
8 5 0,205 37 01718 0,258 05 13 4 0,30630 | -0,76300 0,759 20
8 6 0,155 03 -0,08191 0,186 58 13 5 022415 | -043579 | 043338
8 7 012015 |~ 0.01437 0,155 10 13 6 0,174 64 0,261 00 0,279 11

N

8 8 0,092 92 (} - 0,052 17 0,141 98 13 7 0,141 42 0,156 71 0,197 25
9 2 0,94299) | -3,29066 3,516 00 13 8 0,117 47 0,089 90 0,150 66
9 3 045613 1,106 54 1,066 44 13 9 009927 | -0,04499 012296
9 4 [ <o:29318 | -049557 | 049373 13 10 008482 | -0,01379 0,106 12
9 5 (021100 | -023532 | 028748 13 11 0,072 91 0,008 33 0,095 85
9 5| 016117 ~0,101 68 0,198 02 13 12 0,062 65 0,024 15 0,089 76
of K7 0,127 13 0,025 69 0,155 62 13 13 0,053 15 0,035 28 0,086 49
9 = 8 010176 0.01998 0135 06 14 2 0,963 70 —4 23578 5,299 47
9 9 0,080 88 0,047 76 0,125 82 14 3 0,472 35 1,585 43 1,725 46
10 2 094883 | -3,51694 3,904 15 14 4 0,30834 | -0,81682 0,824 97
10 3 0,460 74 1,221 03 1,204 24 14 5 022614 | -0,47633 0,472 36
10 4 029754 | -057216 | 0,55927 14 6 0,176 65 ~0,29344 | 0,30342
10 5 021547 | -029252 | 032105 14 7 0,143 48 0,183 65 0,212 56
10 6 016577 0,146 88 0,214 37 14 8 0,119 61 0,112 82 0,160 01
10 7 0132 13 0,062 56 0,161 53 14 9 0,101 52 0,064 81 0,128 15
10 8 0,107 48 0,010 52 0,134 06 14 10 0,087 25 0,031 11 0,108 26
10 9 0,088 14 0,022 72 011978 14 1 007559 | -0,00688 | 0,09568
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Table 2 (continued)

N n ai(N,n) bi(N.n) ci(N,n) N n ai(N.n) bi(N.n) ci(N,n)

14 12 0,065 74 0,010 79 0,087 74 17 14 0,056 75 0,004 00 0,074 37
14 13 0,057 08 0,023 75 0,082 90 17 15 0,050 62 0,014 09 0,070 21
14 14 0,048 94 0,033 07 0,080 23 17 16 0,045 01 0,021 90 0,067 50
15 0,966 16 —-4,382 39 5,614 55 17 17 0,039 52 0,027 81 0,065 91
15 0,474 25 -1,659 80 1,847 34 18 2 0,971 87 —4,768 48 6,494 15
15 4 0,310 09 -0,866 87 0,889 83 18 3 0,478 65 -1,855 67 2,193 58
15 0,227 84 —0,514 06 0,911 45 18 4 0,314 12 -0,998 75 1,%7 82
15 q 0,178 35 -0,323 67 0,328 37 18 5 0,23175 -0,613 60 r\NM 60
15 7 0,145 21 —-0,208 80 0,228 81 18 6 0,182 23 -0,403 57 :])3,404 89
15 8 0,121 40 -0,134 26 0,170 48 18 7 0,149 13 —0,275‘(é\b " 0,280/85
15 9 0,103 40 -0,083 41 0,134 58 18 8 0,125 41 -0/1 6 0,206(21
15 1 0,089 24 —-0,047 44 0,111 74 18 9 0,107 53 AO’}SV?) 06 0,158)83
15 1 0,077 73 -0,021 33 0,096 92 18 10 0,093 55 ‘C'q\fb,091 25 0,127)58
15 12 0,068 11 -0,002 02 0,087 23 18 1 0,082 2’!\\' —-0,060 34 0,106|41
15 1 0,059 82 0,012 40 0,080 96 18 12 O,W 95 -0,036 99 0,091|78
15 14 0,052 41 0,023 20 0,077 03 18 13 }5 08 -0,019 04 0,081|55
15 1% 0,045 34 0,031 11 0,074 81 18 14 S\‘0,0SS 30 —-0,005 09 0,074|37
16 2 0,968 30 -4,519 28 5,918 14 18 15\\)‘ 0,052 34 0,005 86 0,06934
16 3 0,475 91 -1,729 25 1,965 91 18 v\(\% 0,046 99 0,014 47 0,065(88
16 4 0,311 61 -0,913 62 0,953 63 18 a7 0,042 03 0,021 23 0,063(58
16 g 0,229 32 -0,549 32 0,550 45 ‘\1@‘ 18 0,037 14 0,026 40 0,062(21
16 q 0,179 82 -0,351 96 035371 0\1‘9 2 0,973 37 —-4,882 60 6,768|02
16 7 0,146 70 -0,232 36 024578 "~ 19 3 0,479 80 -1,913 56 2,302|94
16 8 0,122 93 -0,154 40 0}8\‘&1) 19 4 0,315 17 -1,037 74 1,138(15
16 9 0,104 99 -0,10092 | 0,1\?{97 19 5 0,232 76 —-0,643 05 0,665(57
16 1 0,090 90 -0,062 86 4\Q\0,116 26 19 6 0,183 23 —-0,427 24 0,430[49
16 1 0,079 50 -0,035 @2‘\-¢ 0,099 26 19 7 0,150 14 -0,295 19 0,298(77

g

16 12 0,070 02 —0,014,25 0,087 89 19 8 0,126 43 -0,208 21 0,218/99
16 1 0,061 93 _ 10001 47 0,080 25 19 9 0,108 57 -0,147 86 0,167|99
16 14 0,054 85 (\c{/bt013 45 0,075 19 19 10 0,094 62 -0,104 35 0,134)08
16 1% 0,048‘1@/ 0,022 57 0,071 94 19 1 0,083 38 -0,072 07 0,110(89
16 1 O,W 0,029 37 0,070 08 19 12 0,074 11 —0,047 56 0,094{69
17 2 @\619 —4,647 65 6,211 09 19 13 0,066 30 -0,028 63 0,083(22
17 3 ,.’KYO,477 36 -1,794 38 2,081 28 19 14 0,059 60 -0,013 81 0,075(03
17 4 4 031294 —0,95747 1,016 31 19 15 0,053 75 —0,002 09 0,069116
17 5 0,230 61 -0,582 42 0,589 20 19 16 0,048 55 0,007 23 0,064 98
17 6 0,181 10 -0,378 53 0,379 26 19 17 0,043 83 0,014 66 0,062 06
17 7 0,148 00 -0,254 52 0,263 13 19 18 0,039 41 0,020 56 0,060 09
17 8 0,124 25 -0,173 36 0,193 77 19 19 0,035 02 0,025 13 0,058 90
17 9 0,106 35 -0,117 44 0,150 11 20 2 0,974 72 —-4,990 71 7,033 32
17 10 0,092 32 —-0,077 44 0,121 59 20 3 0,480 84 -1,968 39 2,409 50
17 1 0,080 99 —-0,048 01 0,102 48 20 4 0,316 11 -1,074 67 1,197 30
17 12 0,071 60 —-0,025 89 0,089 46 20 5 0,233 66 -0,670 96 0,703 08
17 13 0,063 64 -0,009 02 0,080 51 20 6 0,184 12 —-0,449 68 0,455 99
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N n ai(N,n) bi(N,n) ci(N,n) N n ai(N,n) bi(N,n) ci(N,n)
20 7 0,151 03 -0,313 94 0,316 80 22 12 0,076 81 -0,076 50 0,106 06
20 8 0,127 33 -0,224 30 0,232 03 22 13 0,069 11 -0,054 97 0,091 01
20 9 0,109 49 -0,161 93 0,177 50 22 14 0,062 54 -0,037 89 0,079 90
20 10 0,095 56 -0,116 82 0,141 00 22 15 0,056 86 -0,024 19 0,071 64
20 1 0,084 35 -0,083 24 0,115 83 22 16 0,051 88 -0,013 09 0,065 46
20 12 0,075 12 -0,057 65 0,098 10 22 17 0,047 45 —-0,004 02 0,060 82
20| 13 0,067 36 —-0,037 79 0,085 41 22 18 0,04346 0,003 41 0,057 35
20| 14 0,060 72 -0,022 17 0,076 22 22 19 0,039 82 0,009.58 0,054 78
20| 15 0,054 94 -0,009 75 0,069 54 22 20 0,036 43 0,014,56 0,052 92
20 16 0,049 84 0,000 22 0,064 68 22 21 0,033 19 0,018 67 0,051 62
20| 17 0,045 25 0,008 24 0,061 16 22 22 0,029 90 0,021 94 0,050 80
20| 18 0,041 06 0,014 71 0,058 67 23 2 0,978.05 -5,284 52 7,783 22
20| 19 0,037 10 0,019 90 0,056 97 23 3 0483-39 -2,117 36 2,713 65
20| 20 0,033 13 0,023 97 0,055 93 23 4 0,318 42 -1,175 03 1,367 90
21 2 0,975 93 -5,093 41 7,290 62 23 5 0,235 88 —-0,746 81 0,812 50
21 3 0,481 77 -2,020 47 2,513 39 23 6 0,186 31 -0,510 70 0,531 38
21 4 0,316 96 -1,109 76 1,255 29 23 7 0,153 21 -0,364 99 0,371 00
21 5 0,234 48 -0,697 47 0,740 08 23 8 0,129 52 -0,268 14 0,271 99
21 6 0,184 92 -0,471 00 0,481 33 28 9 0,111 72 -0,200 30 0,207 38
21 7 0,151 83 -0,33177 0,334 89 23 10 0,097 83 -0,150 90 0,163 45
21 8 0,128 14 —-0,239 61 0,245 25 23 1 0,086 68 -0,113 82 0,132 63
21 9 0,110 32 -0,175 32 0,187 27 23 12 0,077 52 —-0,085 34 0,110 49
21 10 0,096 40 -0,128 71 0,148 24 23 13 0,069 84 -0,063 03 0,094 28
21 1 0,085 22 —-0,093 89 0,121 15 23 14 0,063 30 —-0,045 29 0,082 25
21 12 0,076 01 —-0,067 28 0,101 92 23 15 0,057 65 —-0,031 00 0,073 22
21 13 0,068 29 -0,046'56 0,088 03 23 16 0,052 70 -0,019 38 0,066 40
21 14 0,061 69 —0;030 19 0,077 87 23 17 0,048 32 —-0,009 85 0,061 22
21 15 0,055 96 -0,017 11 0,070 39 23 18 0,044 39 —-0,001 99 0,057 29
21 16 0,050.93 —-0,006 56 0,064 86 23 19 0,040 83 0,004 52 0,054 31
21 17 0,046.44 0,002 01 0,060 78 23 20 0,037 55 0,009 92 0,052 09
21 18 0,042 37 0,008 99 0,057 79 23 21 0,034 48 0,014 40 0,050 45
21 19 0,038 61 0,014 67 0,055 64 23 22 0,031 52 0,018 09 0,049 30
21 20 0,035 04 0,019 27 0,054 16 23 23 0,028 51 0,021 05 0,048 57
21 21 0,031 44 0,022 91 0,053 24

2 2 0,977 04 —-5191 19 7,540 44

22 3 0,482 62 —-2,070 05 2,614 74

22 4 0,317 73 -1,143 16 1,312 15

22 5 0,235 21 -0,722 72 0,776 56

22 6 0,185 65 -0,491 31 0,506 47

22 7 0,152 55 -0,348 76 0,352 97

22 8 0,128 87 -0,254 20 0,258 59

22 9 0,111 05 -0,188 09 0,197 25

22 10 0,097 15 -0,140 05 0,155 74

22 1 0,085 99 -0,104 08 0,126 77
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A.1 Calculation of variance and standard deviation

Annex A
(informative)

Sample calculations

A11 DaLa

The 27 valugs shown in the second column of Table A.1 have been calculated as mass-loss-based corrpsion

rates, CR, for zinc panels in a 1 year rural atmospheric exposure.

Table A1 — Zinc corrosion rate — 1 year exposure
Panel A1-(a) A1-(b) Rank Plotting
CR R pos;ition
um/a um/a o

121 2,16 1,70 1,0 1,85
122 2,21 1,86 2,0 5,56
123 2,15 1,88 3,5 11,11
131 2,05 1,88 3,5 11,11
132 2,06 1,90 5,0 16,67
133 2,04 1,92 6,5 22,22
141 1,90 1,92 6,5 22,22
142 2,03 1,93 8,0 27,78
143 2,06 1,99 9,5 33,33
151 2,02 1,99 9,5 33,33
152 2,06 2,01 11,0 38,89
153 1,92 2,02 12,5 44,44
161 2,08 2,02 12,5 44.44
162 2,05 2,03 14,0 50,00
163 1,88 2,04 15,0 53,70
21 1,99 2,05 16,5 59,26
212 2,01 2,05 16,5 59,26
213 1,86 2,06 19,0 68,52
7T T.70 2,06 19,0 68,52
412 1,88 2,06 19,0 68,53
413 1,99 2,08 21,0 78,93
X1 1,93 213 22,5 81,48
X12 2,20 213 22,5 81,48
X13 2,02 2,15 24,0 87,04
071 1,92 2,16 25,0 90,74
072 213 2,20 26,0 94,44
073 2,13 2,21 27,0 98,15
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The same data are rearranged in ascending order from the minimum to the maximum value in the third column,
A1-(b), and ranked in the fourth column. The fifth column is the plotting position of each datum which is
calculated by F(x;) = 100( — 1/2)/n.

A.1.2 Calculation of statistics
Let x; be the corrosion rate of the ith panel.

The average corrosion rate of 27 panels, X ;

—zﬁzﬁ;‘?’:zma (36)

n

The Variance estimate based on this sample;

2 —2 2
X —nx —
52(x)=z _110,085-27x2,016° _ 0,350 _ 0 )
n—1 26 26
The gtandard deviation is:
S(x)=0,0135" =0,116 (38)
The ¢oefficient of variation is 0,116/2,016 x 100 = 5,75 %.
The standard deviation of the average is:
S
S(f)=$=w=0,0223 (39)
n’ 277

The fange, w, is the difference between the largest and smallest values:

W= Xmax — Xmin = 2:21-1,70 = 0,41 (40)

The mid-range value is:

(R.21+170)/2=1955

A.2 | Calculationof rank and plotting points

A.21M Thedlowest corrosion rate value (1,70) is assigned a rank “1” of i and the remaining values [are arranged
in asgending-order. Multiple values are assigned a rank of the average rank. For example, both [the third and
fourth panels have corrosion rates of 1,88 so that the rank is 3,5. See the second column in Table|A.1.

A.2.2 The plotting positions are expressed as a percentage in the third column of Table A.1. They are derived
from the rank by use of the formula 100(i — 1/2)/n.

See Table A1, fifth column, for plotting positions for this data set.

NOTE For extreme-value statistics, the plotting position formula is 100i/(n +1). Discussions on the plotting position
is given in Reference [19].

The median is the corrosion rate at the 50 % plotting position and is 2,03 for panel 142.
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A.3 Probability paper plot of data (See Table A.1)

A.3.1 Corrosion rate versus cumulative probability

The corrosion rate is plotted versus the plotting position on probability paper (see Figure A.1).

Key

X Cumulativie probability (%)
Y Corrosion|rate (um/a)

A.3.

Y |
2,3

2,2

21

1,9

1,8

1,7

Figure A.1 — Atmospheric corrosion rate of zinc versus cumulative normal distribution

2 Normal distributionplotting position reference

In order to campare the datapoints shown in Figure A.1 to what would be expected for a normal distributlon, a

straight line ¢n the plot may be constructed to show a normal distribution.

Plot the average-value at 50 %, 2,016 at 50 %;
Plot the pverage +1 standard deviation at 84,13 %, i.e. 2,016 + 0,116 = 2,136 at 84,13 %j;

Plot the average —1 standard deviation at 15,8 %, i.e. 2,016 — 0,116 = 1,900 at 15,87 %;

Connect these three points with a straight line.

A.4 Evaluation of outlier

Data: see A.1, Table A.1 and Figure A.1.

48

Is the 1,70 result (panel 411) an outlier? This point appears to be out of line in Figure A.1.
Use Dixon'’s test.

For this example, o = 0,05 was chosen, i.e. the probability that this point is this far out of line based on
normal probability is 5 % or less.
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