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The D and D% score and dE

This score, D ¼ (x � xpt)/xpt (and the derived D% ¼ 100D), the
relative difference of the result from xpt, was until recently
called the q-score.2 D% is essentially the relative deviation from
the assigned value, expressed as a percentage—familiar to
analysts but lacking a ‘tness-for-purpose’ interpretation unless
the reader already understands typical performance in terms of
the desired relative standard deviation. It has the benet of
simplicity but two drawbacks: (a) scores from different
concentration ranges for the same determination may not be
comparable, and (b) it does not address tness for purpose. The
latter shortcoming can be overcome by introducing an extra
term dE, although that in effect merely converts the D-score into
a z-score.

The z0-score

A modication to the z-score, z0 ¼ ðx � xptÞ
� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

spt2 þ u2ðxptÞ
p

, is
suggested for use when the uncertainty u(xpt) on an indepen-
dent assigned value is sufficiently large to affect the z-score
appreciably. This is usually taken to happen when u(xpt) >
0.3spt, in which case the z-score would be reduced by more than
4% relative. The z0-score correctly serves to standardise the
deviation from the assigned value, but fails to differentiate
between a poor result and a poor assigned value.

The zeta-score and En

The zeta score, z ¼ ðx � xptÞ
� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

u2ðxÞ þ u2ðxptÞ
p

can be used in
instances where the participant submits a result with an
uncertainty estimate u(x), and the assigned value xpt is a certi-
ed reference value with an uncertainty u(xpt). Like z, zeta scores
outside �2 are oen regarded as questionable and values
outside �3 are cause for action or at least concern.

Zeta scores increase as either the deviation from the
assigned value increases or as the reported uncertainty gets
smaller, so a larger zeta score can indicate a large error, an
underestimated uncertainty, or both. This ambiguity leaves the
zeta score open to improper manipulation should participants
choose to reduce their score by overstating u(x).

En is essentially similar to the zeta score but replaces the
standard uncertainties with expanded uncertainties. En scores
are therefore about half of the corresponding zeta scores, so
a value outside �1 is usually taken as questionable. En is used
more in calibration laboratories than analytical laboratories.

The zL-score

This score, zL ¼ (x � xpt)/uf, was devised to accommodate
participants for whom the scheme provider's SDPT was inap-
propriate for a particular customer's use of the result (see
AMCTB No. 2). The essential idea is for the participant and
customer jointly to set a different SDPT, a standard uncertainty
uf
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a normal distribution with zero mean and unit standard devi-
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