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Calculation of z-score
The performance of participants in proficiency tests is often evaluated using standardized values or z-scores. The z-score is
a measure of the relative deviation from the
assigned value and is as such independent
of concentration and type of matrix.
The general formula to calculate the z-score
is
z=

x–μ

σ

,

where x is the participant’s laboratory
measurement, µ the assigned or ”true”
value, and σ the standard deviation.
ITMs interlaboratoy comparisons often use
samples with unknown composition and
there are no target criteria for the standard
deviation. Under such circumstances consensus values are typically used, meaning
that the assigned values and standard deviation are based on the participants’ results
using the formula
z=

x–x
,
s

where x is the sample mean and s the
sample standard deviation. It is important
that obvious errors and outliers are excluded before calculation of these metrics.
In ITMs reports x and s (outliers excluded)
are provided for all parameters in a summary table. These values can be transferred
to e.g. MS Excel for calculation of z-scores
for your laboratory’s results. Se screen shot
at right for en example.

Calculation of z-score using Excel (Example from
2008-4 AOX).
Transfer means (XBAR) and standard deviations
(Stdev) from the report into separate columns and
enter corresponding measurements from your laboratory. The z-score formula can be entered as shown
above.
Alternatively,
the
Excel
function
”STANDARDIZE” can be used.

Evaluation of z-scores is identified as:
|z| ≤ 2
2 < |z| ≤ 3
|z| > 3

Satisfactory
Questionable
Unsatisfactory

In the above example all analyses are satisfactory
except that for alkaline pH that is far too low. There
is likely a problem with the used method that need to
be investigated.
Z-scores are less useful when there are few participants because the estimates of the assigned value and
standard deviation then will be uncertain.

