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QHny) Designation: D 3670 — 91 (Reapproved 1996) <t An American National Standard

Standard Guide for
Determination of Precision and Bias of Methods of
Committee D-22 1

This standard is issued under the fixed designation D 3670; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Section 13 was added editorially in November 1996.

1. Scope Determine the Precision of a Test Mettiod

1.1 This standard provides guidance to task groups oé
Committee D-22 on Sampling and Analysis of Atmospheres in”™ o . ) .
planning and conducting collaborative testing of candidate 3.1 The terms used in this practice are consistent with those

Terminology

methods. defined in Practices D 2777, E 177, E 180, and E 691.
1.2 Itis intended for use with other ASTM practices for the 3-2 Definitions: _
determination of precision and bias. 3.2.1 accuracy—the degree of conformity of a value gen-

1.3 It is applicable to most manual and automated method8rated by a specific procedure to the assumed or accepted true
and to most components of monitoring systems. It is recog?@/Ue. It includes both precision and bias. o
nized that the evaluation of monitoring systems may provide 3-2-2 bias—a systematic (nonrandom) deviation of the
special problems. Practice D 3249 should be considered tdpethod average value or the measured value from an accepted
general guidance in this respect. reference value. _

1.4 1t is directly applicable to chemical methods and in 323 candidate method-an analytical method or measure-

principle to most physical methods, sampling methods, and@hent process beipg considgred for standardization. A method is

calibration procedures. a “candidate” _u_ntll completion of all phases of the consensus
1.5 The processes described are for the general validation 8f0CeSS specified by ASTM regulations for a proposal, an

methods of test. A user has the obligation and responsibility t§Mergency standard, or a standard.

validate any method it uses for a specific application and to 3-2-4 collaborative test-an interlaboratory study of a test

demonstrate its own competence in the use of validatefi€thod wherein the participants analyze or make measure-

methods. ments on sub-samples of the same test material. If the test
method includes the sampling of atmospheres, the participants
2. Referenced Documents should sample the same test atmosphere, as possible.
2.1 ASTM Standards: 3.2.5 laboratory bias—systematic differences between the
D 2777 Practice for Determination of Precision and Bias ofifué value and a value reported by a laboratory due to errors of
Applicable Methods of Committee D-19 on Waker application such as losses, contamination, mis-calibration, and
D 3249 Practice for General Ambient Air Analyzer Proce- faulty manipulations, for example. o
dures 3.2.6 method bias-systematic departures of the limiting
E 177 Practice for Use of the Terms Precision and Bias jidnean from the true value of the parameter measured, caused by
ASTM Test Method$ physical or chemical phenomena inherent in the methodology.

E 180 Practice for Determining the Precision of ASTM 3:2.7 over-all precisior—a value including components of
Methods for Analysis and Testing of Industrial Chemigals Within-laboratory and between-user variability.

E 691 Practice for Conducting an Interlaboratory Study to 3-2-8 precision—the degree of mutual agreement between
individual measurements using an analytical method or mea-
surement process. In practice, the standard deviation of an

* This guide is under the jurisdiction of ASTM Committee D-22 on Sampling and gntire array of reviewed and acceptable data is calculated to

Analysis of Atmospheres, and is the direct responsibility of Subcomittee D 22.01 O'brovide the value to be stated as the precision of the method
Quality Control. X X '
Current edition approved March 15, 1991. Published May 1991. Originally ~3-2.9 ruggedness testa factorial test designed to explore

published as D 3670 — 78. Last previous edition D 3670 — 81. the sensitivity of the method to variations in the procedure (see
2 Annual Book of ASTM Standardgol 11.01.
3 Annual Book of ASTM Standardgol 11.03.
4 Annual Book of ASTM Standardgol 14.02.
5 Annual Book of ASTM Standardgol 15.05.
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Youden and Steiner, 1975). 5.2 The write-up of the method describes the media for
3.2.10 single-operator precisior-a measure of the replica- which the test method is believed to be appropriate. The

tion of repeated measurements obtained by a single operator aollaborative test corroborates the write-up within the limita-

a given sample. tions of the test design. A collaborative test can only use
3.2.10.1 Discussior—Other classifications of precision representative media so that universal applicability cannot be

which are useful in evaluating a method, a measurement, amplied from the results.

performance within a single laboratory are: multioperator 5.3 The fundamental assumption of the collaborative test is

precision, single or multi-apparatus precision, and single othat the media tested, the concentrations used, and the partici-

multi-day precision. pating laboratories are representative and provide a fair evalu-
3.2.10.2 Discussior—The terms “repeatability” and “repro- ation of the scope and applicability of the test method as

ducibility” are not standardized, but have generally come towritten.

mean “single-laboratory-operator-material precision” and

“multi-laboratory-multi-operator-single material precision,” 6. General Policy

respectively. Such usage is maintained in the text of this g 1 This section describes the general policy to be followed
practice. . L . .. by Committee D-22, its subcommittees, and task groups in the
3.2.10.3 Discussior—Further classifications of bias which development of ASTM standard methods and practices. The
are useful in evaluating performance are: operator bias, apPgpjective of Committee D-22 is to develop fully evaluated
ratus bias, and day bias. standard methods and practices as far as possible. In cases
where this is not expedient, proposed methods, as defined in
, , 6.2, may be developed. In each case, an appropriate task group
4.1 Data supporting a statement of single-operator repeakp || have the responsibility to critically examine the method or
ability is the entrance requirement for any candidate method 18, 4¢tice, conduct evaluation tests by round robins or other
be considered for standardization by Committee D-22. Thggchniques including ruggedness tests, and to recommend it, if
task group to which a candidate method is assigned will revieWeritorious, for subcomittee balloting. No method or practice
it for adequacy in this respect, and conduct further tests agnq)| pe released and recommended for balloting unless the

necessary to evaluate its precision and bias, as technicaliecision or accuracy requirements, or both, as set forth in the
feasible. A method may be accepted as a proposed meth%llowing have been satisfied.

provided the repeatability is known or has been ascertained and

4. Summary of Guide

flvel_labglra'iorles Ito tes:|hmate ttrk:e d!nt_errllabor?tg_ry b'f_iti and, i tesearch file maintained at ASTM for such purposes.
applicaple to evauate the method's inherent bias wWith respect g , Proposed Method-A proposed method is one that has

to the “true” value is needed for all standard methods and muSf})und favorable usage in a specific laboratory, or has been used

be accomplished within 5 years of its initial issuance as y several laboratories, but has not yet been standardized. In

standard, If such testing has not aIrt_aady been don_e. Fa|lur_e ach case, the test method is submitted by its proponents to
subject such methods to appropriate collaborative tesnn%ommittee D-22 for standardization

constitutes valid grounds for disallowing its reapproval as a - . .
g g PP 6.2.1 The minimum requirement for balloting of a proposed

standard. . S )
e[:]1ethod shall be the inclusion in it of a single laboratory’s

4.2 Procedures that may be used in collecting the requir tatement of single-operator precision, together with support
i ith icul hasi h licabili : ) Y . ) k
data are given with particular emphasis upon the applicabi It)? g experimental data. Test methods meeting this requirement

to analysis of atmospheres. Documentation requirements af"é” be referred to a Task G followi d tab
established. Terms that are useful in expressing statements W' be reterred to a fask troup, following procedures estab-

precision and bias are presented. lished by Committge D-22.
6.2.2 The experimental data needed to support a proposal

5. Significance and Use must reflect a test of the method as a whole, that is, sampling,
fFPpparatus, reagents and, calibration, and must use a procedure
Fhat is essentially identical to that described in the proposal.
ny significant deviations between the procedure used to

5.1 The objective of this standard is to provide guidelines t
Committee D-22 for the evaluation of the precision and bias, o
both, of ASTM standard methods and practices at the time cﬁ\

their development. Such an evaluation is necessary to assu? ther the data and the proposed procedure shall be clearly

that a cross section of interested laboratories could perform tH entified. L )
test and achieve satisfactory results, using the method a36-2-3 If such data are missing or inadequate, but the method

written. It also provides guidance to the user as to what level4Self is considered by consensus of Committee D-22 to be

of precision and accuracy may be expected in such usage. Worthy of further study, a task group may be assigned to
conduct experimental studies or enlist the services of at least

one competent laboratory to obtain the data upon which to base

®Youden, W. J. and Steiner, G. HStatistical Manual of the Association of a statement of smgle—operqtpr precision.
Official Analytical ChemistsAOAC, P.O. Box 540, Washington, DC 20044, 1975. 6.3 Standard Method—Initial AcceptaneeA method that
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