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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
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. IS0 
collaborates closely with the International Electrotechnical Commission 
(I EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 5725-3 was prepared by Technical Committee 
lSO/TC 69, Applications of statistical methods, Subcommittee SC 6, 
Measurement methods and results. 

IS0 5725 consists of the following parts, under the general title Accuracy 
(trueness and precision) of measurement methods and results: 

- Part I: General principles and definitions 

- Part 2: Basic method for the determination of repeatability and 
reproducibility of a standard measurement method 

- Part 3: lnterm edia te meas 
measurement method 

ures of the precision of a standard 

- Part 4: Basic methods for the determination of the trueness of a 
standard measurement method 

- Part 5: Alternative methods for the de termination of the precision 
of a standard measurement method 

- Part 6: Use in practice of accuracy values 

Parts 1 to 6 of IS0 5725 together cancel and replace IS0 5725:1986, 
which has been extended to cover trueness (in addition to precision) and 
intermediate precision conditions (in addition to repeatability conditions 
and reproducibility conditions). 

Annexes A, B and C form an integral part of this part of IS0 5725. Annexes 
D and E are for information only. 
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Introduction 

0.1 IS0 5725 uses two terms “trueness” and “precision” to describe 

the accuracy of a measurement method. “Trueness” refers to the close- 

ness of agreement between the average value of a large number of test 

results and the true or accepted reference value. “Precision” refers to the 
closeness of agreement between test results. 

0.2 General consideration of these quantities is given in IS0 5725-l and 

so is not repeated here. It is stressed that IS0 5725-l should be read in 
conjunction with all other parts of IS0 5725 because the underlying defi- 

nitions and general principles are given there. 

0.3 Many different factors (apart from variations between supposedly 

identical specimens) may contribute to the variability of results from a 
measurement method, including: 

a) the operator; 

b) the equipment used; 

c) the calibration of the equipment; 

e) 

f 1 

the environment (temperature, humidity, air pollution, etc.); 

the batch of a reagent; 

the time elapsed between measurements. 

The variability between measurements performed by different operators 

and/or with different equipment will usually be greater than the variability 

between measurements carried out within a short interval of time by a 
single operator using the same equipment. 

0.4 Two conditions of precision, termed repeatability and reproducibility 

conditions, have been found necessary and, for many practical cases, 

useful for describing the variability of a measurement method. Under re- 

peatability conditions, factors a) to f) in 0.3 are considered constants and 

do not contribute to the variability, while under reproducibility conditions 

they vary and do contribute to the variability of the test results. Thus re- 

peatability and reproducibility conditions are the two extremes of pre- 
cision, the first describing the minimum and the second the maximum 

variability in results. Intermediate conditions between these two extreme 

conditions of precision are also conceivable, when one or more of factors 
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a) to f) are allowed to vary, and are used in certain specified circum- 

stances. 

Precision is normally expressed in terms of standard deviations. 

0.5 This part of IS0 5725 focuses on intermediate precision measures 

of a measurement method. Such measures are called intermediate as 

their magnitude lies between the two extreme measures of the precision 

of a measurement method: repeatability and reproducibility standard de- 

viations. 

To illustrate the need for such intermediate precision measures, consider 
the operation of a present-day laboratory connected with a production 

plant involving, for example, a three-shift working system where 

measurements are made by different operators on different equipment. 
Operators and equipment are then some of the factors that contribute to 

the variability in the test results. These factors need to be taken into ac- 

count when assessing the precision of the measurement method. 

0.6 The intermediate precision measures defined in this part of 
IS0 5725 are primarily useful when their estimation is part of a procedure 

that aims at developing, standardizing, or controlling a measurement 
method within a laboratory. These measures can also be estimated in a 

specially designed interlaboratory study, but their interpretation and appli- 
cation then requires caution for reasons explained in 1.3 and 9.1. 

0.7 The four factors most likely to influence the 

measurement method are the following. 

precision of a 

a) Time: whether the time interval between successive measurements 
is short or long. 

b) 

d 

Calibration: whether the same equipment is or is not recalibrated 

between successive groups of measurements. 

Operator: whether the same or different operators carry out the suc- 

cessive measurements. 

d) Equipment: whether the same or different equipment (or the same 

or different batches of reagents) is used in the measurements. 

0.8 It is, therefore, advantageous to introduce the following M-factor- 
different intermediate precision conditions (M = 1, 2, 3 or 4) to take ac- 
count of changes in measurement conditions (time, calibration, operator 

and equipment) within a laboratory. 

a) M = 1: only one of the four factors is different; 

b) M = 2: two of the four factors are different; 

c) M = 3: three of the four factors are different; 

d) M = 4: all four factors are different. 

Different intermediate precision conditions lead to different intermediate 
precision standard deviations denoted by sI( ), where the specific con- 

ditions are listed within the parentheses. For example, sIcro) is the inter- 
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mediate precision standard deviation with different times (T) and 
operators (0). 

0.9 For measurements under intermediate precision conditions, one or 

more of the factors listed in 0.7 is or are different. Under repeatability 

conditions, those factors are assumed to be constant. 

The standard deviation of test results obtained under repeatability con- 

ditions is generally less than that obtained under the conditions for inter- 
mediate precision conditions. Generally in chemical analysis, the standard 
deviation under intermediate precision conditions may be two or three 

times as large as that under repeatability conditions. It should not, of 

course, exceed the reproducibility standard deviation. 

As an example, in the determination of copper in copper ore, a 

collaborative experiment among 35 laboratories revealed that the standard 
deviation under one-factor-different intermediate precision conditions (op- 

erator and equipment the same but time different) was I,5 times larger 
than that under repeatability conditions, both for the electrolytic gravimetry 

and Na,S,O, titration methods. 
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