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“What is measurement?”.
why should we be interested in such a question?

“This is an opinion” “This is a measurement result”

| suppose we agree that the difference is not purely lexical:
obtaining information by means of measurement
IS, in some sense to be discussed, befter

But how can this be justified?

Measurement is something we do, not something we find in nature:
we cannot do an experiment to find an answer

(and “‘measurement” is not a trademarked term)



“What is measurement?”.
why should we be interested in such a question now?

Due to its “epistemic prestige”, ‘measurement’ is variously stretched:

evaluation of
psycho-social quantities

|

measurement of
physical quantities

— T~

evaluation of non-quantitative digitalization
properties

How broad can the scope of measurement be made?



For measurement to serve society effectively,
measurement results must be consistently understood
across countries, cultures, economies, ...

For example, we communicate the reliability of measurement-related
processes, procedures, instruments, and results using terms such as

uncertainty, error, accuracy, trueness, precision, sensitivity, selectivity, ...

But what exactly do we mean by these terms?



1984

This Vocabulary has been prepared simultaneously in
English and French by a joint working group
consisting of experts appointed by :
BIPM International Bureau of Weights and Measures
1IEC International Electrotechnical Commission
I1ISO International Organization for Standardization
OIML International Organization of Legal
Metrology

The Vocabulary is published in the name of these
organizations.

International vocabulary of
basic and general terms in
metrology

Vocabulaire international
des termes fondamentaux et
généraux de métrologie




Ten years later: Joint Committee for Guides in Metrology

The current membership of the JCGM:
e the two inter-governmental organizations concerned with metrology:
the Bureau International des Poids et Mesures (BIPM)
the Organisation Internationale de Métrologie Légale (OIML)
e the two principal international standardization organizations:
the International Organization for Standardization (ISO)
the International Electrotechnical Commission (IEC)
e three international unions:
the International Union of Pure and Applied Chemistry (IUPAC)
the International Union of Pure and Applied Physics (IUPAP)
the International Federation of Clinical Chemistry and Laboratory Medicine (IFCC)
e one international accreditation organization:
the International Laboratory Accreditation Cooperation (ILAC)




The International Vocabulary of Metrology

JCGM 200:2012

International vocabulary of
metrology — Basic and general
concepts and associated terms

(Vim) International Vocabulary of Metrology
3rd edition

[l: Fourth edition — Second Committee Draft
2008 version with minor corrections (V|M4 ZCD)

31 July 2023

Vocabulaire international de
métrologie — Concepts
fondamentaux et généraux et
termes associés (VIM)

3¢ édition

_ version 2008 avec corrections mineures  hitps://www.bipm.org/documents/20126/115700832/VIM4_2C
https://www.bipm.org/en/committees/jc/jcam/publications p clean/c6d0dfb2-ddbf-059e-1f74-9b025c9c59d8
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A one-slide course in terminology



(definitions expressing concepts in
a body of knowledge)

what we know about

measurement
the English term
p e a measurement
measurement
(terms in (entities in
a language) the world)

A (good) vocabulary is then also a concept system and an ontology



“‘What is measurement?”: is it a new question?

No, but the answers given in the past
are not adequate anymore

(hint: what is the source of the expression
“‘weights and measures”?)

To justify this claim, let’s take a look
for example at...

MEASURE, denotes any quantity, assumed as unity,
or one, to which the ratio of other gomogeneom or like
quantities may be expressed,

" MENSURATION, theact, or art, of measuring figured
extension and bodies; or of finding the dimensions and
contents of bodies, both superficial and solid. -
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Let us introduce a simple framework, based on two questions:

(Q1) are empirical conditions relevant for the definition of ‘measurement’?
(Q2) are mathematical conditions relevant for the definition of ‘measurement’?

A: C:
no Euclidean representational

position position
Q1: empirical conditions ¥ ¥
B: D:

yes Galilean position (we could

explore it...)

yes no

Q2: mathematical conditions




“What is measurement?”. back to the roots (about its “epistemic prestige”)

It is not a matter of truth or of quality...
(there is nothing contradictory in bad measurement)

... but of public and transparent statement of reliability...
(hence, what is contradictory is the idea of black box measurement)

... Where establishing how reliable a measurement result is depends on:

e the connection between the result and what is measured
(that is why measuring instruments are improved)
— object relatedness, i.e., objectivity

e the shared understanding of the result

(that is why metrological systems—including systems of units,
measurement standards, traceability chains—are improved)

— subject independence, i.e., intersubjectivity



evaluation of
psycho-social quantities

?

measurement of
physical quantities
?

‘?/ \
evaluation of digitalization
non-quantitative properties



A lot of open issues!

But it is clear (to me...) is that our society needs tools for producing information
equipped with public and transparent statement of reliability...

... and measurement is the best of such tools we developed in human history



Thank you for your attention
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