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The expression of measurement uncertainty, as covered by the GUM and its Supplement, often deals 

with measurement values which are distributed on a continuous range, mostly on interval and ratio 

scales familiar in engineering measurement. Ordinal scales
1
,
2
 and discrete values

3
, invoked in order to 

describe qualitative and subjective measurements such as with the human senses; perception; in 

psychology; neural networks and machine learning, have seldom been analysed to date in the 

framework of the GUM.  

For ordinal data it is only known that one measurement value is ordered higher than another, but the 

exact numerical distance between two data points is not known. In such cases, the challenge
4
 is that 

several of the most common tools of statistics – such as calculation of a mean or standard deviation – 

normally employed in the expression of measurement uncertainty, cannot be used to characterise the 

location and dispersion of data in qualitative measurements. 

The present work addresses this issue by investigating several alternative expressions of uncertainty 

for counting, with examples such as blood cell hemacytometer counting
5
; and the counting tablets for 

dosage of medicine
6
. A third example is the study of arguably one of the most elementary forms of 

measurement, namely the ability of human beings to count the number of dots
7
. In each case, if the 

human counter is less skilled, then, when increasingly challenged with increasing numbers to count, 

different counts may be perceived differently
8
. 

Results of analysis of these counting data with various approaches will be compared and contrasted, 

including the expectation and variance of a discrete quantity based on a PMF associated with the 

experimental results; the prior probability of counting correctly; as well as the information lost (i.e. 

„entropy‟ gained) on measurement. 
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