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12 1,04 1,78 2,18 2,23 3,05 3,76 100 1,005 1,660 1,584 2,025 2,626 3,0m
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Quantifying Uncertainty Appendix E — Statistical Procedures

‘ Uncertainties from linear least squares calibration

E.4.1 An analytical method or instrument is often var(x ., )=

calibrated by observing the responses, y, to
different levels of the analyte, x. In most cases
this relationship is taken to be linear viz:

y = bo + blx Eq E3.1

This calibration line is then used to obtain the
concentration x,.q of the analyte from a sample
which produces an observed response y,,, from

xp]‘ed = (yobs - b())/bl Eq E32

It is usual to determine the constants b, and b, by
weighted or un-weighted least squares regression
on a set of »# pairs of values (x;, 1,).

E.4.2 There are four main sources of uncertainty
to consider in arriving at an uncertainty on the
estimated concentration Xpyeq:

e Random variations in measurement of y,
affecting both the reference responses y, and
the measured response Vops.

e Random effects resulting in errors in the
assigned reference values x;.

e Values of x; and y;, may be subject to a

ap

= here tn search Al .Ta Y= [ ¢ ﬁ ﬁ t‘ Q =

var(y,,, ) + x;m, var(b)) +2-x,,, -covar(b,,b;) + var(by)

>

bl
Eq.E3.3
and the corresponding uncertainty #(Xpeq, ) 1S
N Var(Xpred).
From the calibration data.
The above formula for var(x,..) can be written in

terms of the set of » data points, (x; ,), used to
determine the calibration function:

var(x ;) = var(y,, )/ b} +
S? ) 1 N (Xpmr_«‘_')z
Bl Zw, (T (w,x, H—(T w.x,) /T w,)
Eq. E34
R Zwvi (,V,- _,Vﬂ-)z
where S° = —. (¥, —y,) is the
(n-2) ‘

residual for the /" point, » is the number of data
points in the calibration, b, the calculated best fit
gradient, w, the weight assigned to y; and
(x . —Xx)the difference between x.... and the

e A NNAME & how S o N7 B )
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Table C.1 — Uncertainty budget for meat content

Jb/jlfjf‘ffyj
i Value of x;
Quantity % (mass fractlion] u(xi) u(xi)/xi

Fat content, wiat 5,50 0,110 0,020

Nitrogen content, wyn 3,29 0,056 0,017
{ |Nitrogen factor, fiy 3,65 0,052 0,014

Meat protein, Wpro 90,1 90,1 x 0,022 = 1,98 \/0_0172 20 0142 — 0 022

Total meat content, wyeat 95,6 \/1.982 L0 1102 _ 1 98 0,021

A level of confidence of approximately 95 % is required. This is provided by multiplying the combined
standard uncertainty by a coverage factor k of 2, giving (on rounding to two significant figures) an
expanded uncertainty U on the meat content of U = 4,0 %; that is, Wipeat = 95,6 £ 4,0 %.

NOTE “Meat content” can legitimately exceed 100 % in some products.
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