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Experiments to measure a single physical quantity often produce several estimates based on the same data, and which are hence
correlated. We describe how to combine these correlated estimates in order to provide the best single answer, and also how 1o check
whether the correlated estimates are mutually consistent.

We discuss the properties of our technique, and illustrate its application by using it for a specific experiment which measured the
lifetime of charmed particles.



BLUE technique

(Best Linear Unbiassed Estimate)

We employ a BLUE technique [1] (i.e., Best Linear
Unbiassed Estimate) which consists in looking for an
estimate § which
(1) is a linear combination of the individual estimates;
(2) provides an unbiassed estimate of y; and
(3) has the minimum possible variance o2.

The first condition is that

P=Xay, (3)

where the a, are constants, the weighting factors for the
various estimates y,, and which we want to determine.
For eq. (3) to be unbiassed, we require

Ya=1; (4)

this follows from our assumption that the y, are them-
selves unbiassed.
From eq. (3), we deduce the variance of § as

The BLUE technique consists simply of finding the
n values of &, which minimise o2, subject to the con-
straint (4). This can be achieved by using eq. (4) to
eliminate one particular «, (e.g. ;) and then minimis-
ing o2 with respect to the remaining (n — 1) a’s, re-
garded as independent. Alternatively, we can use the
method of Lagrangian multipliers to give

a=E U/ (UE™'U), (6)

o’=aEa (5)

where a is the vector of the weighting factors a,, and &
is its transpose. In terms of components

o’=Y Y E, aa,. (57)

L

where U is a vector whose n components are all unity,
and E™! is the inverse error matrix.

These values of a, can then be substituted back into
eq. (3) to provide our best value 7, and into eq. (5) to
obtain its vanance.
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