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Precision is defined in VIM3 as the closeness of agreement between

indications or measured quantity values obtained by replicate

measurements on the same or similar objects under specified condi-

tions—a crucial idea for analytical chemists. But precision as such is

not quantified. Standard deviation is a quantitative concept and

therefore handier in practice. But standard deviation is a measure of
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shortfall may be the cause of the frequently-disappointing
performance obtained from procedures taken from the litera-
ture. A convenient way to estimate sr is via within-run dupli-
cation of typical test materials.

Intermediate conditions
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application sectors. The function s ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
a2 þ ðbcÞ2

q
, for concen-

tration c with adjustable parameters a, b, has been found to t
standard deviations from particular procedures in many
different types of analysis and conditions of measurement.

Number of observations

Standard deviations estimated from a small number of results
are themselves very variable. The commonly-used sample size of
ten results is ‘small’ in this context: it gives standard deviations
with their own relative standard error of 22%, so estimates
could easily be as low as 0.5 times, or as high as 1.5 times, the
true value. Standard deviations calculated from even smaller
numbers of results should be treated with suitable caution.

Postscript

Most of the issues raised in this Brief are covered in more detail
in a critical survey of precision in Analytical Methods, 2012, 4,
1598–1611, and in various issues of AMC Technical Briefs. ‘VIM3’
8510 | Anal. Methods, 2015, 7, 8508–8510
refers to the International vocabulary of basic and general terms in
metrology (VIM), 3rd Edition, JCGM 200:2008. (Free download
from http://www.bipm.org/vim.) Meanwhile it seems t to nish
with a quotation from Aristotle: “It is the mark of an educated
mind to rest satised with the degree of precision that the
nature of the subject admits and not to seek exactness where
only an approximation is possible”.
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