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Simple way to avoid underestimating uncertainties of the evaluated values for sets of
consistent data : a proposal for an improvement of the evaluations
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Previously I considered a danger of overestimating the uncertainty of the evaluated
value for a set of discrepant data with %2>2(n-l) if an unweighted average was chosen III. The
EV1NEW computer program allows to avoid such a risk 12,31.

Now I would like to point out the risk of assigning too low uncertainty to the
evaluated value for a set of consistent data with x2<(n-l). It refers to sets of measurement
results obtained by the same method, and in particular, to measurements of relative gamma-
ray emission probabilities and associated values. In such cases it should be take into account a
systematic uncertainty of the measurement method connected with detection efficiency. This
uncertainty contributes mainly to the total uncertainty of the best experimental values and it
cannot be decreased by means of weighting and averaging data.

To avoid underestimating the uncertainty the following rule is suggested: if the
smallest of the input measurement uncertainties (Cfmin) is more than the uncertainty
obtained from statistical data processing, the (Jmin should be used as a final uncertainty
of the evaluated value. This rule is justified by the fact that almost any measurement is
indirect and the total uncertainty of any precise measurement includes mainly the systematic
error of the measurement method. Exceptions can be only for measurement data obtained by
essentially different methods (for example, half-life measurements by calorimetry and specific
activity determination).

As the example of applying this rule I will consider the recent evaluation of the
relative emission probability for the gamma-ray of 181.1 keV in the decay of 99Mo (in units of
100 for the gamma-ray of 739.5 keV). We have the ten agreed (in limits of uncertainties)
values obtained with Ge(Li) and HPGe-detectors since 1965: 39(16), 48.7(23), 49.9(34),
49.6(42), 49.1(16), 50.1(7), 49.8(33), 48.7(13), 50.3(17), 49.4(8). The weighted mean (WM)
of these 10 measurement results is 49.6 with an internal uncertainty of 0.4 and external
uncertainty of 0.2 (%2=2.0). If we take formally WM=49.6(4) or 49.6(2) we will decrease
unjustifiably the real uncertainty of the measurement method connected with a detection
efficiency curve which gives a main contribution to the uncertainties of the two most accurate
measurements. Therefore we should use the Gm[n for the final uncertainty of the evaluated
value: 49.6(7).

The other example having already given earlier in 141 concerns the evaluation of the
experimental K internal conversion coefficient for the 84 keV gamma transition in 170Yb. The
weighted mean (WM) of the eight measurement results for OCK(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 %2 of 0.6 and an external uncertainty of 0.011. The third digit in WM cannot
be given as none experimentalist declares such an accuracy. Again, if we take formally
WM=1.41(1) we will discard a systematic uncertainty of the measurement method connected
with detection efficiency and use of K fluorescence yield (% which can contribute
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significantly to the total uncertainty of the best experimental values of aK. Taking it into
account the smallest of the input uncertainties should be chosen as a final uncertainty of the
WM: aK(exp)=l,41(3).
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