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Is my uncertainty estimate realistic? 
 
Analysts’ estimates of the uncertainty of their results are often 
somewhat low. How do we know? By looking at the results of 
interlaboratory studies such as collaborative trials and 
proficiency tests. These studies are designed to make explicit any 
latent contributions to uncertainty. The results can be helpful in 
assessing the validity of our uncertainty estimates.   
 
Consider a hypothetical example. Suppose we have group of 
laboratories, each of which analyses the same homogeneous 
material for a minor constit

terial for a mcria02 
 
( of m)Tj
9 0 0 9 192.8437 542.1805 Tm
(eas)Tj
9 0 0 9 204.3486 542.1805 Tm
(urem)Tj
9 0 0 9 222.8547 542.1805 Tm
(ent, nam)Tj
9 0 0 9 253.943 542.1805 Tm
(e)Tj
9 0 0 9 257.9643 542.1805 Tm
(ly)Tj
9 0 0 9 265.1032 542.1805 Tm
( 4 )Tj
0.0009 Tc 0.0024 Tw 9 0 0 9 42.54 531.8602 Tm
(ppm. Under these conditions, we ought )Tj
0.0014 Tc 0.0019 Tw 9 0 0 9 186.36 531.8602 Tm
(to see a set of results that )Tj
0.0012 Tc 0.0021 Tw 9 0 0 9 42.54 521.5399 Tm
(look like those in Figure 1. There the between-laboratory)Tj
9 0 0 9 249.1319 521.5399 Tm
( standard )Tj
0 Tw 9 0 0 9 42.54 510.3195 Tm
(deviation )Tj
ET
EMC
/P <</MCID 8 >>BDC
BT
/C2_2 1 Tf
2.8574 Tc 8.8577 0 0 12.4195 80.16 510.3803 Tm
<000B>Tj
/TT5 1 Tf
0 Tc 8.9871 0 0 8.9871 103.62 510.3203 Tm
(4)Tj
/C2_2 1 Tf
8.9871 0 0 8.9871 96.1202 510.3203 Tm
<0020>Tj
/TT7 1 Tf
5.9913 0 0 5.9913 88.92 508.1003 Tm
(R)Tj
ET
EMC
/Artifact BMC
BT
/C2_2 1 Tf
2.8574 Tc 8.8577 0 0 12.4195 108.4197 510.3803 Tm
<000C>Tj
ET
EMC
/P <</MCID 9 >>BDC
q
82.14 508.34 6.66 10.98 re
W n
BT
/C2_2 1 Tf
0 Tc 8.9871 0 3.0736 8.9871 82.14 510.3203 Tm
<0056>Tj
ET
EMC
/P <</MCID 10 >>BDC
Q 
BT
/TT5 1 Tf
0.0014 Tc 0.0019 Tw 9 0 0 9 112.44 510.3203 Tm
( is explained fully)Tj
9 0 0 9 177.5847 510.3203 Tm
( by)Tj
9 0 0 9 188.9968 510.3203 Tm
( the uncertainties in the )Tj
0.0008 Tc 0.0025 Tw 9 0 0 9 42.5398 497.2407 Tm
(individual measurements. )Tj
ET
EMC
/P <</MCID 11 >>BDC
BT
/TT5 1 Tf
0 Tc 0 Tw 9 0 0 9 42.5398 486.8609 Tm
( )Tj
ET
EMC
/InlineShape <</MCID 12 >>BDC
1 1 1  scn
42.57 484.67 223.32 -149.1 re
f
/GS3 gs q
0 0 0  scn
223.38 0 0 149.16 42.54 335.5403 cm
/Im2 Do
Q
EMC
/P <</MCID 13 >>BDC
0 0 0  scn
/GS2 gs
BT
/TT5 1 Tf
9 0 0 9 265.92 335.5403 Tm
( )Tj
ET
EMC
/P <</MCID 14 >>BDC
BT
/TT5 1 Tf
9 0 0 9 42.5399 327.3206 Tm
( )Tj
ET
EMC
/P <</MCID 15 >>BDC
BT
/TT5 1 Tf
0.0021 Tc 0.0012 Tw 9 0 0 9 42.5399 317.0003 Tm
(W)Tj
9 0 0 9 51.0018 317.0003 Tm
(h)Tj
9 0 0 9 55.5018 317.0003 Tm
(at we actually)Tj
9 0 0 9 105.8757 317.0003 Tm
( s)Tj
9 0 0 9 111.634 317.0003 Tm
(ee is)Tj
9 0 0 9 127.9432 317.0003 Tm
( m)Tj
9 0 0 9 137.1846 317.0003 Tm
(o)Tj
9 0 0 9 141.6846 317.0003 Tm
(re like F)Tj
9 0 0 9 171.8298 317.0003 Tm
(i)Tj
9 0 0 9 174.3516 317.0003 Tm
(gure 2: there are clear )Tj
0.0008 Tc -0.0041 Tw 9 0 0 9 42.5399 306.6206 Tm
(differences among the laboratories that)Tj
0.0007 Tc 9 0 0 9 183.1802 306.6206 Tm
( are not explicable )Tj
9 0 0 9 251.5795 306.6206 Tm
(in )Tj
9 0 0 9 260.7532 306.6206 Tm
(terms )Tj
9 0 0 9 282.9418 306.6206 Tm
(of )Tj
0.0017 Tc 0.0016 Tw 9 0 0 9 42.5399 296.3003 Tm
(the estim)Tj
9 0 0 9 75.3867 296.3003 Tm
(ated uncertainties.  )Tj
ET
EMC
/InlineShape <</MCID 16 >>BDC
1 1 1  scn
42.57 294.05 222.96 -149.28 re
f
/GS3 gs q
0 0 0  scn
223.02 0 0 149.34 42.54 144.7404 cm
/Im3 Do
Q
EMC
/P <</MCID 17 >>BDC
0 0 0  scn
/GS2 gs
BT
/TT5 1 Tf
0 Tc 0 Tw 9 0 0 9 265.56 144.7403 Tm
( )Tj
ET
EMC
/P <</MCID 18 >>BDC
BT
/TT5 1 Tf
0.001 Tc 0.0023 Tw 9 0 0 9 42.54 136.5801 Tm
(Figures 1 and 2 are not completely)Tj
9 0 0 9 168.0663 136.5801 Tm
( r)Tj
0.0015 Tc 0.0018 Tw 9 0 0 9 173.2803 136.5801 Tm
(ealistic in that we would expect )Tj
0.0011 Tc 0.002ic in that we wou70.eew 9 0 0 9cld expecto

what. 
Furthermore, diagrams showing individual uncertainties have not so 
far been common in routine proficiency tests. Nevertheless, there is 
good evidence to show that the underlying situation is very often 
exactly as shown. 
 

We can draw two immediate conclusions from a situation such as 
that in Figure 2: 
� There are sources of error contributing to the dispersion of results 

that many, perhaps most of the participants did not take into 
account in their uncertainty budgets.  
� Until these additional sources of error are understood and 

properly incorporated into the individual uncertainty estimates, 
the estimates cannot be regarded as adequate or realistic.  

 
Interlaboratory studies  
A collaborative trial is designed to explore the performance of a 
particular analytical method applied to a specified type of test 
material. All of the participant laboratories apply the same closely 
defined analytical procedure to the same set of materials. The main 
outcome of the study is separate estimates of repeatability and 
reproducibility standard deviations ( σ  and  respectively), 
which are regarded as characteristics of the method. Repeatability 
conditions are those prevailing within a single analytical run. A 
standard deviation based on repeated results obtained under 
repeatability conditions can never incorporate all the factors that are 
relevant to an uncertainty estimate. The reproducibility (or between-
laboratory) standard deviation, however, also takes account of 
variation due to 

r Rσ

�  different interpretations of the method protocol in the various 
laboratories; 
� different occasions (runs) when the method is used within a 

laboratory, perhaps due to different analysts, different equipment 
and new calibration curves.  



 
In real life (as opposed to the specially designed studies considered 
above) there may be further sources of error that may need to be 
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