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Explanation of Decision Rule
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1. Definition (small selection) EX (§&ix)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Measurement (ISO/IEC Guide 99:2007)

process of experimentally obtaining one or more quantity values that can reasonably be attributed to a
guantity

& (JJF 1001-2011)

BEKEREGHITEERTEE— IS EENTE.

Measurement Uncertainty (ISO/IEC Guide 99:2007)

non-negative parameter characterizing the dispersion of the quantity values being attributed to a
measurand, based on the information used

MEARFEE (JJF 1001-2011)

RIEFAAEINGESR, REBTFHNEEIBENIERSE.

Decision Rule (ISO/IEC 17025:2017)

Rule that describes how measurement uncertainty is accounted for when stating conformity with a
specified requirement

%) 41 (CNAS-CL01:2018)
LEPASHEERNFEME, EiRnEEENERTHEZIFN

Tolerance Limit (7L) (Specification Limit) (ILAC-G8:09/2019)
specified upper or lower bound of permissible values of a property
BYFBR (HISERR) (TL) (CNAS-GL015:2022)

o E B A THERNIUE LR TR

Acceptance Limit (AL) (ILAC-G8:09/2019)
specified upper or lower bound of permissible measured quantity values
BB (AL) (CNAS-GL015:2022)

FEVFINASHE A ALE _E R B R

Guard Bands (w) (ILAC-G8:09/2019)
interval between a tolerance limit and a corresponding acceptance limit where length w = |TL — AL|.
R3IFTH (w) (CNAS-GL015:2022)

BRI N AIEZRz aNXE, KEw=|TL - AL|

Simple Acceptance (ILAC-G8:09/2019)

a decision rule in which the acceptance limit is the same as the tolerance limit, i.e. AL = TL
BHEIEZ (CNAS-GL015:2022)

BEXREFTAFRNAERN, bt AL=TL
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2. Measurement Uncertainty and Decision Risk Overview (ILAC-G8:09/2019)

When performing a measurement and subsequently making a statement of conformity, for example, in or out-
of-tolerance to manufacturer’s specifications or Pass/Fail to a particular requirement, there are two possible
outcomes:

a. A correct decision is made regarding conformance to specification
b. An incorrect decision is made regarding conformance to specification

Each measured value has an associated measurement uncertainty. Figure 1 shows two identical
measurements but with different measurement uncertainties. The expanded measurement uncertainty in the
lower result (case A) lies entirely within the tolerance limit. The upper result (case B) has significantly larger
measurement uncertainty. The risk of falsely accepting a result in case B is higher due to the larger
measurement uncertainty.

B | L - |
 “What is the level
, of risk?”
A |—.—| :
Lower Limit Nominal Upper Limit

Figure 1. Illustration of Measurement Decision Risk
DB AN 7 FEANH) E X A& (CNAS-GL015:2022)
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3. The function of Guard Band (ILAC-G8:09/2019)
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The use of guard bands can reduce the probability of making an incorrect conformance decision.
It is basically a safety factor built into the measurement decision process by reducing the
acceptance limit below that of the specification/tolerance limit. This is often done to account for measurement
uncertainty as is described later in this section.

This guidance document refers to Guard Bands where the length of the Guard Band (w) is the
Tolerance/specification Limit (TL) minus the Acceptance Limit (AL) or w =TL— AL. This means that if the
measurement result is below the Acceptance Limit (AL), then the measurement is accepted as conforming to
specification. See Figure 2 below.

With guard band terminology there are often upper and lower limits for a tolerance.

Upper Specification l

Upper ACCEPtanCe LiMit  -----------nmmmmemmmmmmmme oo W - Guard band
. t
£
[ ]
Nominal .

Lower Acceptance Limit  --------semmmmmmmmmmmmmmmmmmmm oo L

Lower Specification ¥ '} Guard band
Statement of Conformance Pass Pass Pass Pass

TR IfER (CNAS-GL015:2022)

KGRI A R 12 S R B VRIX IR A, AT DR AR S R . (RIPITRIE w B VIR (TL) M
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Common Types of Decision Rules

HIERNEYE WA

Notel:

This section doesn’t include any specifical decision rules in laws, standards, scheme, customer etc.
#iF L

XEBARNBAEITER, 0k NEATR, BERFHENSIFH ER .

Note2:

If the acceptance limit is set as “<” (such as “not exceeding” or “MAX”") or “2” (such as “not less than” or
“MIN”), then “Pass” includes the situation that measured value is equal to the limit, and “Fail” doesn’t include
the situation that measured value is equal to the limit;

If the acceptance limit is set as “<” (such as “less than”) or “>" (such as “more than”), then “Pass” doesn't
include the situation that measured value is equal to the limit, and “Fail” include the situation that measured
value is equal to the limit.

#ix 2

HRIBREAN'S (WART'HRAE) 2 (WNNFHEIME)  WETEENEERFTRE
B, BT AEENELERETRENER,

HEXRREAN < (WUNT) FH> (AT WBREAEENEERSTRENERL BRI E&N
BERFTREMNER

(1) Binary Statement for Simple Acceptance Rule (w = 0) (ILAC-G8:09/2019)

A guard band which has a length equal to zero, w = 0, infers that acceptance is when a measurement
result is below a tolerance limit. This is called simple acceptance. Simple acceptance is also called
“shared risk” because the probability to be outside the tolerance limit may be as high as 50% in the case
when a measurement result is exactly on the tolerance limit (assuming a symmetric normal distribution of
the measurements).

Statements of conformity are reported as:

Pass - the measured value is below the acceptance limit, AL = TL.
Fail - the measured value is above the acceptance limit, AL = TL.

Upper Specification 'IF j{
Nominal i _________________________________________________________________
71
Lower Specification I T
2 I I
Statement of Conformance Pass Pass Fail Fail

U = 95% expanded measurement uncertainty
fi] B 4%52 (w=0) B —JeHEMN (CNAS-GL015:2022)

PRI E AN O (Blw=0) K, REWREMSEETEFEF XN AT, X R e 77 200 ) s
Z, W CRESGILHE” o B EE RN FRIES A, 2 IASE E G IEE AR LR, foh #8552  E 1
Wi =k 50%.
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(2) Simple Acceptance (IEC guide 115:2023)
When comparing the obtained measurement results with the applicable limits in
accordance with the specification in the IEC standards, the conformance decision is made
without applying the measurement uncertainty. Refer to Figure 1. This is often called "simple
acceptance” (see ISO/IEC Guide 98-4:2012, 8.3.1.2).

a8 0% (IEC guide 115:2023 751k A - 3CHH%)

BRGHNELERM IEC FRE s IUE AEMIREMRLLRE, HESKRREN AN ANERHEER

1 XEEHRABERIES" ., (I ISO/EC Guide 98-4:2012, 8.3.1.2)
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(3) Binary Statement with Guard Band (ILAC-G8:09/2019)

Statements of conformity are reported as:

Pass - acceptance based on guard band; the measurement result being below the acceptance limit,

AL=TL - w.
Fail - rejection based on guard band; if the measurement result is above the acceptance limit, AL = TL
—-w.
Upper Specification T I l
Upper Acceptance Limit I I ?’
Nominal-------- i rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
‘51
Lower Acceptance Limit T I 1’ l
Lower Specification T I VTV
Statement of Conformance Pass Pass Fail Fail

U = 95% expanded measurement uncertainty

BRI o AE M (CNAS-GL015:2022)
W 4 R, SRR X AR A VEIX A — &5, #e2 bIRAE T VE BRI 0P, 2 FIRGT
BVE RN BRSNS EA PERME S, X RS B
e (BR) —ETRPTES, NISELTEIXEMA,
IFE (B%) —ETRPHES, WEELTEZX{EM.
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U= 5% RNERTHZEE
B 4 ARy oA EMNER (w=U)

(4) Non-binary Statement with Guard Band (ILAC-G8:09/2019)
Statements of conformity are reported as:

Pass - the measured result is below the acceptance limit, AL = TL — w.

Conditional Pass - the measured result is inside the guard band and below the tolerance limit, in the
interval [TL —w, TL].

Conditional Fail - the measured result is above the tolerance limit but below the tolerance limit added
to the guard band, in the interval [TL, TL + w].

Fail - the measured result is above the tolerance limit added to the guard band, TL + w.
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Upper Specification * T I I
Upper Acceptance Limit va ------------ I ........................ _t ..............................................................
Nominal }_
t¢
Lower Acceptance Limit  —-------------e- T oo 1’ ..............................................................
Lower Specification + I I
Statement of Conformance Pass Conditional Pass Conditional Fail Fail

U = 95% expanded measurement uncertainty
B aE ook E M (CNAS-GL015:2022)
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5. Measurement Uncertainty Taken Directly into Account (ILAC-G8:09/2019)

Often the guard band is based on a multiple rof the expanded measurement uncertainty Uwhere w = rU. For
a binary decision rule, a measured value below the acceptance limit AL = 7L —w s accepted.

While it is common to use a guard band w = U, there may be cases where a multiplier other than 1 is more
appropriate. Table 1 provides examples of different guard bands to achieve certain levels of specific risk,
based on the customer application.

Decision rule Guard Specific Risk
band w

6 sigma 3U <1 ppm PFA

3 sigma 15U <0.16% PFA

ILAC G8:2009 rule 1U <2.5% PFA

ISO 14253-1:2017 [5] 0,83 U <5% PFA

Simple acceptance 0 <50% PFA

Uncritical -U Item rejected for measured value greater than AL = TL +
U
<2.5% PFR

Customer defined rU Customers may define arbitrary multiple of » to have applied
as guard band.

Table 1. PFA — Probability of False Accept and PFR — Probability of False Reject
(Assumes a single sided specification and normal distribution of measurement results)

HEH RN R A EE (CNAS-GL015:2022)

BEEZENEANHEEN, BESXABRIPTHHENN, BERIPHKE wE BUETHERE UK
F8 (w=rU) . XTFZRHAEHN, ZFZBR (AL=TL-w) MANUBERT UHAAEEN.

SHFARBHEER, SREURARBDKENRIPT. & 2 2R EKERRP T N5 E XS
K,
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R 2 AFORY 0 LR E KU CRRA 2 v BR LR s A M A IEZS 73 A7 D

) 7€ F ) ORI w R € KUK
60 3U HiRFEZ % <0.0001%
30 1.5U iR R <0.16%
ILAC G8 #i I U HRERE: <2.5%
ISO 14253-1:2017 0.83U FRIERZE: <5%
1 B 2 0 HiRERE: <50%
B A 1) 58 RN -U MEE KT AL =TL+w i HARFEE,
HRELE: <2.5%
&R E rUu HE PR EMEEMSEEr, JKSr K
UNEPS

6. Sequence of Selection of Decision Rule
(1) Required by legal regulations
(2) Required by standards
(3) Required by schemes or relevant recognized bodies
(4) Required by the customer
a. Use Zero guard band, w = 0: Simple Acceptance Rule, or Accuracy Method; See above section 4(1)
and 4(2)
b. Use non-Zero guard band w = rU, r=1; See above section 4(3), 4(4)
C. Use non-Zero guard band w = rU, r#1; See above section 4(3), 4(4)
d. Other

HIE ML A IE R
(1) EERENER
(2) #RAEEK
() INETT RHARRAIAIGEIE K
(4) EFHER
a. EAFFRPTHHEAN, w=0 FREZHAEAN, SCEREITE WLk 41)F4(2)
b. ERIEBHRPHAHERN, w=rUr=1;: KLk 4@3), 4(4)
c. EMIEBHRIHENHERN, w=rU rl;: WER 4Q3), 4(4)
d. Hft
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