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Appendix B. Definitions

General

B.1 Accuracy of measurement

The closeness of the agreement between
the result of a measurement and a true
value of the measurand  [H.4].

NOTE 1 "Accuracy" is a qualitative concept.

NOTE 2 The term "precision" should not be
used for "accuracy".

B.2 Precision

The closeness of agreement between
independent test results obtained under
stipulated conditions [H.5].

NOTE 1 Precision depends only on the
distribution of random errors and does
not relate to the true value or the
specified value.

NOTE 2 The measure of precision is usually
expressed in terms of imprecision and
computed as a standard deviation of the
test results. Less precision is reflected by
a larger standard deviation.

NOTE 3 "Independent test results" means
results obtained in a manner not
influenced by any previous result on the
same or similar test object. Quantitative
measures of precision depend critically
on the stipulated conditions.
Repeatability and reproducibility
conditions are particular sets of extreme
stipulated conditions.

B.3 True value

Value consistent with the definition of a
given particular quantity [H.4].

NOTE 1 This is a value that would be obtained
by a perfect measurement.

NOTE 2 True values are by nature
indeterminate.

NOTE 3 The indefinite article "a" rather than
the definite article "the" is used in

conjunction with "true value" because
there may be many values consistent
with the definition of a given particular
quantity.

B.4 Conventional true value

Value attributed to a particular quantity
and accepted, sometimes by convention,
as having an uncertainty appropriate for a
given purpose [H.4].

EXAMPLES

a) At a given location, the value assigned
to the quantity realised by a reference
standard may be taken as a conventional
true value.

b) The CODATA (1986) recommended
value for the Avogadro constant, NA:
6.0221367×1023 mol-1

NOTE 1 "Conventional true value" is
sometimes called assigned value, best
estimate of the value, conventional value
or reference value.

NOTE 2 Frequently, a number of results of
measurements of a quantity is used to
establish a conventional true value.

B.5 Influence quantity

A quantity that is not the measurand but
that affects the result of the measurement
[H.4].

EXAMPLES

1. Temperature of a micrometer used to
measure length;

2. Frequency in the measurement of an
alternating electric potential difference;

3. Bilirubin concentration in the
measurement of haemoglobin
concentration in human blood plasma.
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Measurement

B.6 Measurand

Particular quantity subject to
measurement [H.4].

NOTE The specification of a measurand may
require statements about quantities such
as time, temperature and pressure..

B.7 Measurement

Set of operations having the object of
determining a value of a quantity  [H.4].

B.8 Measurement procedure

Set of operations, described specifically,
used in the performance of measurements
according to a given method  [H.4].

NOTE A measurement procedure is usually
recorded in a document that is sometimes
itself called a "measurement procedure"
(or a measurement method) and is
usually in sufficient detail to enable an
operator to carry out a measurement
without additional information.

B.9 Method of measurement

A logical sequence of operations,
described generically, used in the
performance of measurements [H.4].

NOTE Methods of measurement may be
qualified in various ways such as:
- substitution method
- differential method
- null method

B.10 Result of a measurement

Value attributed to a measurand,
obtained by measurement  [H.4].

NOTE 1 When the term "result of a
measurement" is used, it should be made
clear whether it refers to:
- The indication.
- The uncorrected result.
- The corrected result.
and whether several values are averaged.

NOTE 2 A complete statement of the result of a
measurement includes information about
the uncertainty of measurement.

Uncertainty

B.11 Uncertainty (of measurement)

Parameter associated with the result of a
measurement, that characterises the
dispersion of the values that could
reasonably be attributed to the
measurand  [H.4].

NOTE 1 The parameter may be, for example, a
standard deviation (or a given multiple
of it), or the width of a confidence
interval.

NOTE 2 Uncertainty of measurement
comprises, in general, many components.
Some of these components may be
evaluated from the statistical distribution
of the results of a series of measurements
and can be characterised by experimental
standard deviations.  The other
components, which can also be
characterised by standard deviations, are
evaluated from assumed probability
distributions based on experience or
other information.

NOTE 3 It is understood that the result of the
measurement is the best estimate of the
value of the measurand and that all
components of uncertainty, including
those arising from systematic effects,
such as components associated with
corrections and reference standards,
contribute to the dispersion.

B.12 Traceability

The property of the result of a
measurement or the value of a standard
whereby it can be related to stated
references, usually national or
international standards, through an
unbroken chain of comparisons all
having stated uncertainties [H.4].

B.13 Standard uncertainty

u(xi) Uncertainty of the result xi of a
measurement expressed as a standard
deviation [H.2].

B.14 Combined standard uncertainty

uc(y) Standard uncertainty of the result y of a
measurement when the result is obtained
from the values of a number of other
quantities, equal to the positive square
root of a sum of terms, the terms being
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the variances or covariances of these
other quantities weighted according to
how the measurement result varies with
these quantities [H.2].

B.15 Expanded uncertainty

U Quantity defining an interval about the
result of a measurement that may be
expected to encompass a large fraction of
the distribution of values that could
reasonably be attributed to the
measurand [H.2].

NOTE 1 The fraction may be regarded as the
coverage probability or level of
confidence of the interval.

NOTE 2 To associate a specific level of
confidence with the interval defined by
the expanded uncertainty requires
explicit or implicit assumptions
regarding the probability distribution
characterised by the measurement result
and its combined standard uncertainty.
The level of confidence that may be
attributed to this interval can be known
only to the extent to which such
assumptions can be justified.

NOTE 3 An expanded uncertainty U is
calculated from a combined standard
uncertainty uc and a coverage factor k
using

U = k × uc

B.16 Coverage factor

k Numerical factor used as a multiplier of
the combined standard uncertainty in
order to obtain an expanded uncertainty
[H.2].

NOTE A coverage factor is typically in the
range 2 to 3.

B.17 Type A evaluation (of uncertainty)

Method of evaluation of uncertainty by
the statistical analysis of series of
observations [H.2].

B.18 Type B evaluation (of uncertainty)

Method of evaluation of uncertainty by
means other than the statistical analysis
of series of observations [H.2]

Error

B.19 Error (of measurement)

The result of a measurement minus a true
value of the measurand  [H.4].

NOTE 1 Since a true value cannot be
determined, in practice a conventional
true value is used.

B.20 Random error

Result of a measurement minus the mean
that would result from an infinite number
of measurements of the same measurand
carried out under repeatability conditions
[H.4].

NOTE 1 Random error is equal to error minus
systematic error.

NOTE 2 Because only a finite number of
measurements can be made, it is possible
to determine only an estimate of random
error.

B.21 Systematic error

Mean that would result from an infinite
number of measurements of the same
measurand carried out under repeatability
conditions minus a true value of the
measurand [H.4].

NOTE 1: Systematic error is equal to error
minus random error.

NOTE 2: Like true value, systematic error and
its causes cannot be known.

Statistical terms

B.22 Arithmetic mean
x Arithmetic mean value of a sample of n

results.

n

x
x ni

i∑
== ,1

B.23 Sample Standard Deviation

s An estimate of the population standard
deviation σ  from a sample of n results.
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B.24 Standard deviation of the mean

xs The standard deviation of the mean x  of
n values taken from a population is given
by

n
ssx =

The terms "standard error" and "standard
error of the mean" have also been used to
describe the same quantity.

B.25 Relative Standard Deviation (RSD)

RSD An estimate of the standard deviation of
a population from a sample of n results
divided by the mean of that sample.
Often known as coefficient of variation
(CV). Also frequently stated as a
percentage.

x
s=RSD
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