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SOME METROLOGICAL ASPECTS OF ORDINAL MEASUREMENTS 

IN CHEMISTRY
Emil Bashkansky, Tamar Gadrich

Department of Industrial Engineering and Management, Ort Braude College, Carmiel, Israel
ebashkan@braude.ac.il;

tamarg@braude.ac.il
Although some measurements can be made on any scale (including a continual scale), cost and speed considerations sometimes tip the scales toward using ordinal measurements. The paper presents a way to evaluate classical metrological characteristics, such as error, uncertainty and precision of single and repeated measurements based on the legitimate basic operations for ordinal data. The only legitimate measurement operations among ordinal variables are limited to equal or greater than/less than; the usual assessment measures such as average, standard deviation cannot be applied. Consequently, in order to receive reliable results and draw valid conclusions from ordinal measurements it is essential to develop and use only the appropriate methods.

On a continual measurement scale, knowledge about the probability density function of receiving any result given the true value of the measurand is essential for evaluating the error, repeatability and uncertainty of the measurement result. On an ordinal measurement scale the interchangeable base knowledge must be the classification/measurement matrix. Given this matrix, the paper introduces a way to calculate the classification/measurement system’s inexactness, precision and uncertainty matrix. As it is well known, repeated measurements may improve the quality of the measurement result. Using the algorithm suggested by the authors, one can find how many repetitions are necessary in order to achieve the desired level.
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