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Contents Page
Lo (=] 11 4. 1T T2 '
0T =0 o o vi
0 1 o T W T o2 7T o viii
1 8T e o o - 1
2 [ LY T 3T o 4 -SRI 1
21 General metrological terms ... ——————————————— 2
2.2 The term “Uncertainty” .........o i ———————————— 2
2.3 Terms specific to this GUIdE ...t ee e e e e esnsnsnsssnsssnsnsnsnsnsnnnnnnnnnn 3
3 L= 7= T3 1o o 3 Lo =Y o N 4
3.1 1 L= T U= 4 oY o 4
3.2 Y o T T =Y =3 £ T Lo I oY (=Y e 4 o o 1= 5
3.3 L0 T L= o 7= T1 112 5
34 Lo = Vo = I o o 0 T3 T 1= = 1T o 1= 7
4 Evaluating standard uncertainty............cccocoiirrrrrrrrrrrr s ————— 8
4.1 Modelling the MeasuremMent............cccc i e e e e e e e e e e e ensssasannns 8
4.2 Type A evaluation of standard uncertainty...........ccccconriiiinnin e —————— 10
4.3 Type B evaluation of standard uncertainty...........ccccccnriiiiniin i ——— 11
4.4 Graphical illustration of evaluating standard uncertainty ...........ccccocevciiiiciincic e 15
5 Determining combined standard uncertainty...........cccoooiemiiiicccc 18
5.1 Uncorrelated input qUANEItIes ... ——— 18
5.2 Correlated INput QUANTILIES........cccceii i e e e reees 21
6 Determining expanded UNCertainty ... 23
6.1 1 o T W T o2 4T o 23
6.2 L= o X- T Lo (=T U T 4 =T -1 | 2 23
6.3 (04 s TeTeX-71 Yo JE= e V7=1 = T L= = ex o1 PR 24
7 LY o ToT 4T Lo T T Lo =Y o = 11 41 42 24
71 (€= 4 L= LI e 10T F= o T o OSSPSR 24
7.2 SPECIFIC GUIAANCE ... e e e e e s e e s mmn e een e mmnne e e e e e 25
8 Summary of procedure for evaluating and expressing uncertainty ............cccoeeecmmmiiiiiicccssenenen, 27
Annex A Recommendations of Working Group and CIPM ... 28
AA1 Recommendation INC-1 (1980) .........ccccmiiriiimiiniir i 28
A.2 Recommendation 1 (Cl-1981) .......eeiiiiiiiiiiir s 29
A3 Recommendation 1 (Cl-1986) ........ccccivciiiriiiiiriiirs i 29
Annex B General metrological terms ............eriiiiiiiiccciecrrr e e e s e e nan 31
B.1 Source of defiNitioNS.... ..o s nnn e re e nnne e e e e nan 31
B.2 L T T 11 4T T OSSR 31
Annex C Basic statistical terms and CONCEPLS.........cccccmriiiiiiiiccisieiirr s anee s s 39
CA1 Source of defiNitioNS.... ..o s nnn e re e nnne e e e e nan 39
C.2 L T T 11 4T T OSSR 39
C.3 Elaboration of terms and CONCEPLS ... 45
Annex D “True” value, error, and UNCEertainty ...........cccccmririiiiiiiiiiirr e 49
D.1 The MeEASUIAN .........cooeeeeeeeeeeeececececececececececeenesenesasasnsnsasnsnssssssssssssssssssssssssssssssssssssssssssssssssnmnnnnnnnnnnnnnnnn 49
D.2 The realized QUANTItY.......ccceiiiiiii i —————————————— 49
D.3 The “true” value and the corrected Value.......... et s s nnnn s annnnnnnn 49
D.4 3 o) 50



D.5 L0 T - 11 11 51

D.6 Graphical represSentation ... e n e s a s n e e e neen 51
Annex E Motivation and basis for Recommendation INC-1 (1980).......ccccccrriiiiciiimmmrrrnnnsscssmeeee e e s smnees 54
EA “Safe”, “random”, and “SYStemMaAtiC” ........c.ccccceiicmiiiiiicc e 54
E.2 Justification for realistic uncertainty evaluations............cccccvcmriiiiiiccccccecerr e e 54
E.3 Justification for treating all uncertainty components identically.........cccccrriiiciiicerinniec e, 55
E.4 Standard deviations as measures of uncertainty...........ccccccciiiiiiiccccsrrrr e ———— 58
E.5 A comparison of two views of Uncertainty ...........oocccmiiiiiiicccr e 59
Annex F Practical guidance on evaluating uncertainty components ..........cccccvciiminiiinnsene, 61
F.1 Components evaluated from repeated observations: Type A evaluation of standard

L0 1= o = 11 61
F.2 Components evaluated by other means: Type B evaluation of standard uncertainty................. 64
Annex G Degrees of freedom and levels of confidence..........ccccccveiiinciiiincc 70
G.1 Y £ Yo 11T 4T o TSP 70
G.2 Central Limit Theorem......... ..t ssssre e s s s s e e e e s s e samnn e e e e s e s mnmn e e e e s nmnmnnennean 71
G.3 The ¢-distribution and degrees of freedom ... e e 72
G4 Effective degrees of freedom ... e nn 73
G.5 (014071 gt o o1 E=3 T 11 = 11T 4 - OSSR R 75
G.6 SUuMMaAry and CONCIUSIONS .......cciiiiiiiiiiccicctirr s sss s ssmere e s e e s s s s smsn e e e e e s ss s s s mmnn e e e e e se s e s ssmnneeeneeessnsnnnennnan 76
ANNEX H EXAMPIES.....ccoeeeieiiieiiiiiiieeieseeesssssessesssssssesss s s nsesesssesssssnsssesssssssmsmsEsESEEERRERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRnn 79
H.1 End-gauge Calibration ... s 79
H.2 Simultaneous resistance and reactance measurement.............ccoooccceierrrrrninncssser e ————— 85
H.3 Calibration of a thermometer......... .. ——— 89
H.4 Measurement of actiVity ........ccccuviiimminiii e ——————————— 93
H.5 ANAlySisS Of VArIanNCe .......occiiiiiiiiii i 98
H.6 Measurements on a reference scale: hardness..........ccccooeiiriiiiicccrsrnr e 104
Annex J Glossary of principal SYMDOIS ...t 109
L= 11 0] [ 1o T T - ] 4 72 114
N Fo = 1 o 7= €= T I 1o (=P 116



		2026-04-26T14:34:08+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




