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Remarks on the final uncertainties of evaluated values
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There is not a single universal statistical procedure for producing recommended averages for
sets of data, especially discrepant ones and those that constitute the small numbers of values
(n). Therefore, if a detailed analysis results in the rejection of some values or the increase of
osome uncertainties on certain physical grounds is impossible or difficult, the intuition of the
evaluator becomes very important in the choice of a statistical procedure to give the "best
value" [1,2]. As seen for many evaluations when I<x2/(n-l)<2, the LWEIGHT [3] or the
EV1NEW [4] computer programs lead to good agreement between the two sets of results.
Both programs use the Limitation of Relative Statistical Weights (LRSW) method and
increase the final uncertainty of the weighted average of the discrepant data. Some problems
arise for data sets with %2>2(n-l) and X2<(n-1).

In the first case (%2 greater than 2 (n-1), there is a danger of overestimating the uncertainty
especially if an unweighted average is chosen. Examples of such overestimations were given
earlier in my evaluations of the ^Sr, 99Mo and m I n half-live [5]. For highly discrepant data,
the Bayesian procedure can be used as well as the Normalised Residuals (NORM) and Rajeval
(RAJ) techniques. These procedures adjust input uncertainties and can delete discrepant data
without rejecting other values. However, I believe that these methods (especially RAJ) lead to
unjustifiably low uncertainties in comparison with the Bayesian procedure (see Annex below,
in which the data set from [4,5] are used).

In the second case (small x2)> there is a risk of assigning too low an uncertainty to the
evaluated value. This possibility can be avoided by adopting the two following rules:

(1) use the smallest of the input measurement uncertainties (CJmm) as a final uncertainty of the

evaluated value, if CTmJn is more than the uncertainty obtained from a statistical procedure;
this rule is justified by the fact that almost any measurement is indirect and the measurements
uncertainty includes the systematic error of the measurement method;

(2) use tS (t is the Student's coefficient for (n-1) degrees of freedom and a confidence level
0.68) as a final uncertainty of the evaluated value instead of an external uncertainty S; this rule
is justified by the desirability to expand the final uncertainty as the number of data decrease
and a primordial normal distribution transforms to Student's form.

I will give only one example of the evaluation of the experimental K internal conversion
coefficient for the 84 keV gamma transition in 170Yb. The weighted mean (WM) of eight
measurements for aK(84 keV) [1.48(5), 1.41(4), 1.37(4), 1.41(5), 1.46(7), 1.39(3), 1.41(3) and
1.43(4)] is 1.414 with an internal uncertainty of 0.014, a reduced x2 of 0.6 and an external
uncertainty of 0.011. If we take formally WM=1.414(14) we will discard a systematic
uncertainty of the measurement method connected, for example, with detection efficiency and
use of K fluorescence yield (c%) which contributes significently to the total uncertainty of the
best experimental values of OCR. Taking this into account, the smallest of the input
uncertainties should be chosen as a final uncertainty of the WM: ccK(exp)=l,41(3). It should
be noted that the third digit in WM cannot be given as no experimentalist can declare such an
accuracy.
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Annex

Half-life of "Mo measurements (n=15) in hours: 66.0(1), 66.0(15), 66.96(9), 67.2(2), 65.6(2),
66.7(1), 65.93(24), 65.95(4), 66.69(6), 66.5(2), 66.02(1), 66.16(30), 65.945(5), 65.924(6),
65.942(12).

The results of statistical processing with the different techniques: UWM=66.24(12),
WM=65.952(3), CHV=66.24(12), UINF=65.952(19), PINF=65.952(19), BAYS=65.952(20),
MBAYS=65.952(19), LWM=66.24(19), IEXW=66.25(12), NORM=65.941(7),
RAJ=65.942(5). Recommended value is 65.952(20) [BAYS]. As seen NORM and RAJ give
the smallest uncertainties (except WM).
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