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Measurements that are stable

• Long-term trends can be used for decision making

Measurements that are comparable

• Results from different laboratories can be brought together

Measurements that are coherent

• Results form different different methods can be brought together

These are achieved through providing the infrastructure to support 

traceable measurement results (and uncertainties).

The objectives of metrology
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Measurement uncertainty 

The GUM (1st edition, 1993)
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• The SI – agreed by the CIPM and the CGPM
• The GUM – agreed by the JCGM

“to develop and maintain, at the international level, guidance documents addressing the 
general metrological needs of science and technology, and to consider arrangements for 
their dissemination”

From the JCGM Charter (December 2009)

The objectives of metrology
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Summary of the “GUM” procedure
5.1.1 The standard uncertainty of y, where y is the estimate of the measurand Y and thus the result of the 
measurement, is obtained by appropriately combining the standard uncertainties of the input estimates
x1, x2, ..., xN (see 4.1).

This combined standard uncertainty of the estimate y is denoted by uc(y).

5.1.2 The combined standard uncertainty uc(y) is the positive square root of the combined variance uc
2(y), which 

is given by

where f is the function given in Equation (1). 

Each u(xi) is a standard uncertainty evaluated as described in 4.2 (Type A evaluation) or as in 4.3 (Type B 
evaluation). 

The combined standard uncertainty uc(y) is an estimated standard deviation and characterizes the dispersion of 
the values that could reasonably be attributed to the measurand Y (see 2.2.3).

the law of propagation of uncertainty



Summary of the “GUM” procedure

2 3 4

5 6

7
8

1



2 3 4

5 6

1

7
8

Summary of the “GUM” procedure



Summary of the “GUM” procedure



Summary of the “GUM” procedure



Summary of the “GUM” procedure



Impact on the CIPM-MRA



Impact on the CIPM-MRA

“For each key comparison 
the following are included:

– individual values for each 
institute together with their 
declared uncertainties;

– the key comparison reference 
value with its associated 
uncertainty;

– for each institute, the deviation 
from the key comparison 
reference value and the 
uncertainty in that deviation (at 
a 95 % level of confidence), 
i.e. its degree of equivalence; 
the degrees of equivalence.”
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Impact on the CIPM-MRA

But, why do we need the KCRV and 
the DoEs (with their uncertainties)?

1. As a way to display the results?

2. As a way to summarize the results?

3. As a way to quantify the level of 
agreement?

4. As a “best estimate” of the SI value?

5. Or, just because the MRA ask us to?

• individual values 

	,

• the KCRV

	,

• the DoEs

	,



Impact on the CIPM-MRA

The CIPM is initiating a 
review of the implementation 
and operation of the MRA.

How does the statistical 
community want to respond?



The future for the GUM (and the SI)

Significant changes are being planned for the definitions of 
the base units of the SI, and also for the GUM.

These must be managed very carefully.

• Ensuring that the revised versions are totally correct, validated and 
represent improvements.

• Providing information (at different levels) to different users.
• Ensuring continuity at the point of change.
• Consulting stakeholders before (and during) the change.



There will be two new pillars supporting metrology in 2018:
• The “new” SI
• The “new” GUM

They will still be required because they are the basis for:

• Measurements that are stable

• Measurements that are comparable

• Measurements that are coherent

Summary - The objectives of metrology



Thank you for your attention


