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Measurement Uncertainty

“A parameter associated with the result of a measurement, 

that characterises the dispersion of the values that could 

reasonably be attributted to the measurand”

“A non-negative parameter characterising the 

dispersion of quantity values being attributed to a 
measurand, based on the infrmation used”

GUM (BIPM, IEC, IFCC, ISO, IUPAC, OIML)

Guide to the Expression of Uncertainty in Measurement

(ISO, Geneva, 1993 - Revisión 1995)

ISBN: 92-67-10188

VIM 3 (ISO / IEC Guide 99)

International Vocabulary of Metrology-Basic and 

general concepts and associated terms

(2007)
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Measurement Uncertainty 

This parameter may be:

• A standard deviation (combined standard uncertainty - u)

• The width of a confidence interval (expanded uncertainty - U)

Result =  Value  ± uncertainty

A Realistic Pesticide Residue Test Result

0.85 ± 0.30 mg/kg (k = 2; 95%)

from 0.55 to 1.15 mg/kg!

0.85 ± 0.01 mg/kg 



Practical and Valid Approaches
For Uncertainty Estimations in
Pesticide Residue Analysis

Antonio Valverde
LAPRW 2011

Information leaflet published in 2000 by the  “SP-
Swedish NTRI” to be delivered to the “laboratory 

customer” together with the test report
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Results of Analyses cannot 

be perfect! ... 

We use the term

“Measurement Uncertainty”

to describe this lack of 

perfection.
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The  accuracy of the results

must of course not to be 

too low nor too high since 

this would increase the 

costs. It should be fit for the 

intented purpose. ...
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When reporting the test result we will 

give the normal information about 

what we have measured.

When the results are followed by 

uncertainty statements, they are 

presented as intervals within the true 

values are expected to lie with a 

certain level of confidence (usually 

95%).
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“Quality” of  (“Confidence” on) the Result

0.85 ± 0.30 mg/kg (95%)

0.85 ± 0.10 mg/kg (¿50%?)

0.85 mg/kg (¿10%?) Value

with precision

with uncertainty K=2

Standard Uncertainty (uc)

(U = k x uc)

0.845 - 0.854

0.75 - 0.95

1.15 - 0.55

Reported Result
Confidence

Level

http://upload.wikimedia.org/wikipedia/commons/8/8c/Standard_deviation_diagram.svg
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GUM Fundamentals

- Uncertainty is seen from a positive point of view.

- A realistic uncertainty statement always improve the quality of the result. 

- Transparent, simple and standardised procedure for evaluation / expression.

- Type A and Type B evaluations (do not use random and systematic errors!).

- Combined Standard Uncertainty (uc) / Expanded Uncertainty (U).

GUM (BIPM, IEC, IFCC, ISO, IUPAC, OIML)

Guide to the Expression of Uncertainty in Measurement
(ISO, Geneva, 1993 - Revision 1995)

ISBN: 92-67-10188
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

Quantifying Uncertainty in Analytical Measurement
(2nd Edition, 2000)

Guidelines – Analytical Measurement

EUROLAB Technical Report No. 1/2006

Guide to the Evaluation of Measurement Uncertainty

for Quantitative Test Results
(August 2006)

EUROLAB Technical Report No. 1/2007

Measurement Uncertainty Revisited: Alternative Approaches

to Uncertainty Evaluation
(March 2007)

NORDTEST Report TR537

Handbook for Calculation of Measurement Uncertainty in Environmental 

Laboratories (2003)
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Possibilities to Evaluate Uncertainty

1) Component by component (strict mathematical model)

Impractical for most of the analytical tests

2) Gruping components to obtain the “Overall-Uncertainty”, and 

using information on test method performance from:

- Validation data

- Interlaboratory Studies

- Quality Control data

- Scientific Judgements from previous experience
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bottom-up top-down

Multiresidue 

Analysis of 
Pesticides

Scientific judgements

previous experience

Horwitz Ecuation

concentration

-dependent

Default-Fixed

Fit-For-Pourpose

Value
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CAC/GL 59-2006
Guidelines on Estimation of Uncertainty of Results

Guidelines - Codex Alimentarius

Specific Guidelines for Pesticide Residue Analysis
(Codex Committee on Pesticide Residues - CCPR)

CX/PR 11/43/10
Proposed draft revision of the Guidelines on the estimation of uncertainty of 

results for the determination of pesticide residues
(Appendix to the Guidelines on Estimation of Uncertainty of Results CAC/GL 59-2006)

(at step 3)

(at step 5/8)

CCPR 43rd Session (Beijing, P.R. China, 4-9 April 2011)
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Extracción

Clean-up

GC LC

NPD - FPD - PFPD - ECD UV/DAD FluorescenciaMS

Sample Preparation

ExtractionAnalytical step (A)

Measurement Uncertainty of the Laboratory

Standard Deviation ( SL) or Relative Standard Deviation (CVL)

(SP) CVSP

CVA

CAC/GL 59-2006
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Guidelines - Codex Alimentarius

CAC/GL 59-2006
Guidelines on Estimation of Uncertainty of Results

uc =   uhom
2 + urep

2 + ubias
2

EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)
CVA

2
CVSP

2

- Sampling (CVS)

- Sample Preparation (CVSP)

- Analytical step (CVA)

- Laboratory (CVL)
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Alder et al. (2001) J. AOAC Int. 84, 1569-1578

CAC / GL 59-2006
Guidelines on Estimation of Uncertainty of Results
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“European Proficiency Tests” EUPT4 – EUPT9
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“European Proficiency Tests” EUPT9 – EUPT11
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C (kg/kg): 

U = k . RSDR
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CX/PR 11/43/10
Proposed draft revision of the Guidelines on the estimation of uncertainty of results for the determination of pesticide residues

(Appendix to the Guidelines on Estimation of Uncertainty of Results CAC/GL 59-2006)

Concentration-Dependent Formula (HORWITZ)

Default-Fixed Value (50% / EU)1

2
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u´ = (u´Rw
2 + u´bias

2)1/2

(u´bias)PT

(u´bias)QC
No-correction

(u´bias)QC
Mean Rec. Correction

Intra-Laboratory Validation/QC/PTs Data

CX/PR 11/43/10
Proposed draft revision of the Guidelines on the estimation of uncertainty of results for the determination of pesticide residues

(Appendix to the Guidelines on Estimation of Uncertainty of Results CAC/GL 59-2006)

3

Relative intra-laboratory 

reproducibility SD (QC)

u´(Cref)PT
Root Mean Square 

of relative PTs bias

Root Mean Square 

of relative QC bias
u´(Cref)QC

a

b

c u´(Cref)QC

&

&

&u´(Mean Rec.)QC

u´Rw / n1/2

(∑(bias)2/n)1/2
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Reporting a Result of 0.40 mg/kg
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Expanded
Uncertainty

K = 2 (95%)
HORWITZ Default-Fixed (EU)

0.2
Internal QC Recovery data (3 months) 

n = 14; Mean Rec = 86%; RSD = u´Rw = 15%

U´= 40% U´= 50% U´= 31%

+ 0.15
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U´= 37%
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+ 0.12

0.40 0.40 0.40
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U´= 50%

u´ = (u´Rw
2 + u´bias

2)1/2

(u´bias)PT

13.5%

(u´bias)QC
No-correction

20%

(u´bias)QC
Rec. Correction

4%
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Concentration-Dependent Formula

Default-Fixed Value1

2

Intra-Laboratory Validation/QC/PTs Data3

1

2

3

Do you use the fixed 

uncertainty figure of 50%?

N = 84

38%

24%

38%

- 22 % Laboratories (50 % fixed value) 
-16% Laboratories (other fixed values) 



Practical and Valid Approaches
For Uncertainty Estimations in
Pesticide Residue Analysis

Antonio Valverde
LAPRW 2011

Many thanks!


