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To,
All concerned

Dear Madam/Sir,

The following document has been prepared by the Statistical Methods for Quality , Data Analytics and
Reliability Sectional Committee, MSD 03. Please click here to view the document.

Document Number : MSD 03 (26013) WC
Title of the document : Determination and use of polynomial calibration functions
Document Type : New Indian Standard

This document has following salient features which may require specific attention for your valuable comments:

1) 1.1 This document is concerned with polynomial calibration functions that describe the relationship between a
stimulus variable and a response variable. These functions contain parameters estimated from calibration data
consisting of a set of pairs of stimulus value and response value. Various cases are considered relating to the nature of
any uncertainties associated with the data.

2) 1.2 Estimates of the polynomial function parameters are determined using least-squares methods, taking account of
the specified uncertainty information. It is assumed that the calibration data are fit for purpose and thus the treatment
of outliers is not considered. It is also assumed that the calibration data errors are regarded as drawn from normal
distributions. An emphasis of this document is on choosing the least-squares method appropriate for the nature of the
data uncertainties in any particular case. Since these methods are well documented in the technical literature and
software that implements them is freely available, they are not described in this document.

3) 1.3 Commonly occurring types of covariance matrix associated with the calibration data are considered covering (a)
response data uncertainties, (b) response data uncertainties and covariances, (c) stimulus and response data
uncertainties, and (d) stimulus data uncertainties and covariances, and response data uncertainties and covariances.
The case where the data uncertainties are unknown is also treated.

4) 1.4 Methods for selecting the degree of the polynomial calibration function according to prescribed criteria are
given. The covariance matrix associated with the estimates of the parameters in the selected polynomial function is
available as a by-product of the least-squares methods used.

5) 1.5 For the chosen polynomial function this document describes the use of the parameter estimates and their
associated covariance matrix for inverse and direct evaluation. It also describes how the provisions of ISO/IEC Guide
98-3:2008 (GUM) can be used to provide the associated standard uncertainties.

6) 1.6 Consideration is given to accounting for certain constraints (such as the polynomial passing through the origin)


https://www.services.bis.gov.in/php/BIS_2.0/dgdashboard/draft/darftdetailcomm/286/3/MSD-03

that may need to be imposed and also to the use of transformations of the variables that may render the behaviour of
the calibration function more polynomial-like. Interchanging the roles of the variables is also considered.

7) Examples from several areas of measurement science illustrate the use of this document.

Please examine the document and share your comments regarding further improvement in the document.
Last date for sharing the comments is : 08 August 2024

The comments should be shared in the prescribed template through this portal only; and the comments so received
shall be taken up by the Sectional Committee for necessary action. For any other query, please write an email at
msd@bis.gov.in to the undersigned at Bureau of Indian Standard, Manak Bhawan, 9, Bahadur Shah Zafar Marg,
New Delhi.

In case no comments are received, we would presume your approval of the documents. However, in case we receive
any comments on the document, the same shall be put up to the Sectional Committee for necessary action.

Thanking You,

Yours faithfully,

(ANUJ SWARUP BHATNAGAR)

Head (Management and Systems Department)
Email: msd @bis.gov.in
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