ISO/IEC Guide 98-4:2012-11 (E)

Uncertainty of measurement - Part 4: Role of measurement uncertainty in conformity

assessment
Contents Page
Foreword . . . . . .. vi
Introduction . . . . .. .. vii
L S COPE . o o 1
2 Normative references . . . ... ... .. 1
3 Terms and definitions . .. ... ... ... ... 2
3.1 Terms related to probability . . .. ... .. 2
3.2 Terms related to metrology . . . . . .. 3
3.3 Terms related to conformity assessment . ... ... . e 5
4 Conventions and notation . . ... ... ... .. L 7
5 Tolerance limits and tolerance intervals . ... ... ... ... .. .. . .. . .. 8
5.1 Conformity assessment measurements . . . . . ... ...ttt e e 8
5.2 Permissible and non-permissible values: tolerance intervals . ....... ... .. ... .. . .. . L ... 9
5.3 Examples of tolerance limits . . . . .. ... 10
6 Knowledge of the measurand ... .. ... ... .. . 10
6.1 Probability and information . .. ... ... . 10
6.2 Bayes theorem . . .. .. 10
6.3 Summary information . . . .. ... 11
6.3.1 Best estimate and standard uncertainty .. ... ... .. ... L 11
6.3.2 Coverage Intervals . . . . ... 12
7 Probability of conformity with specified requirements .. .......... ... .. .. ... ... ... .. ..... 12
7.1 General rule for calculation of conformance probability . ........ ... . ... ... .. . . .. 12
7.2 Conformance probabilities with normal PDFs . ... ... . .. . . 13
7.3 One-sided tolerance intervals with normal PDFs .. ... ... ... .. .. . .. . .. .. . . . . 14
7.3.1 Single lower tolerance imit . .. ... ... ... .. 14
7.3.2 Single upper tolerance limit . . ... . ... .. 14
7.3.3 General approach with single tolerance limits . ... ...... ... ... .. .. .. ... ... ... 15
7.4 Two-sided tolerance intervals with normal PDFs .. ... ... . . . 15
7.5 Conformance probability and coverage intervals. .. ... ... . ... 16
7.6 Measurement capability index Cp, . . .« oo 17
7.7 Measurement capability index and conformance probability . ......... ... ... ... ... .. 18
8 Acceptance intervals . ... ... . 19
8.1 Acceptance lImits . . . . ..o 19
8.2 Decision rule based on simple acceptance . ... ... .. ... ... 19
8.3 Decision rules based on guard bands . . . ... ... 20
8.3.1 General considerations . . . . . . ..ottt 20
8.3.2 Guarded acceptance. . . ... ... 21
8.3.3 Guarded rejection . . ... ... 22
9 Consumer’s and producer’s risks . . ... ... . 23
9.1 General .. ... 23
9.2 PDFs for production process and measuring system . . . ... ... ..ottt 24
9.3 Possible outcomes of an inspection measurement with a binary decision rule . ................... 24
9.4 The joint PDF for Y and Yo, ... oo 25
9.5 Calculation of global TiSks . . . . . .. ... 26
9.5.1 Historical context . ... ... ... 26
9.5.2 General formulae . . . . ... ... 26
9.5.3 Special case: Binary decision rule . . ... ... ... . 27



9.5.4 Setting acceptance Hmits . . ... ... 28

9.5.5 General graphical approach ... ... ... ... 32
9.5.6 The value of reduced measurement uncertainty . . ... ... e 33
Annexes

A (informative)

Normal distributions . . . ... ... . 34
A.1 Normal probability density function . ... ... ... ... . e 34
A.2 Integrals of normal PDFs . . .. .. . 34
A.3 Coverage probabilities for normal PDFs . ... ... . . . 35
A.4 Normal process and measurement probability densities . ......... ... .. .. ... .. . .. 35

A.4.1 Prior PDF g,(n) for the measurand Y .. ... ... .. 35
A.4.2 PDF h(nm|n) for Yo, given avalue Y =0 ... . 35
A.4.3 Marginal PDF h,(nm) for Yo, .« oo oo 35
A.4.4 Posterior (post-measurement) PDF g (n|ny) for Y ... o 36
A.5 Risk calculations with normal PDFs and a binary decision rule ... ... .. ... .. .. ... .. ....... 37

B (informative)

Prior knowledge of the measurand . ... ... ... . . . L 39
B.1 Statistical process control . . . .. ... 39
B.2 An item chosen at random from a measured sample of items .. .......... .. .. ... ... ... . ...... 39
B.3 A positive property near a physical imit . . .. ... ... .. 41

C (informative)

Glossary of principal symbols . . ... ... 44

Bibliography . . . . . . 46

Alphabetical index . . ... ... .. 48



		2026-07-04T00:30:13+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




