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where, throughout this note E denotes “the expected value of” and var. ‘“‘the variance of*’: let

us also assume that the probability distribution of ¢; is normal.
. Let X; be the general term of the disturbance series, generated according to the law

m .
Eobs(Xi'_s—c)=ai . . . . . . (3.2
s— ‘

infinity to plus infinity.
Given the sequence X, . . . X, (n > 2m), and knowing b, . . . b,,, we require to estimate the
central value ¢. Any arlthmetlc mean, weighted or not, of X 1. ..X, will give an unbiased
estimator of ¢, t ¢ v e hmetic mean will not in general be most efficient. To
find the most efficient estlmator we may use the method of maximum likelihood.

We may regard X, . . . X, as linear functions of » independent variables n; . . . m, such
that

E(n) =0, var.(n)=o? i=L2...0 - . . . 33
where the probability distribution of each %; is normal. One such set n; would be of the form

M=k (X1 —0¢)
Ne == K2y (X1 — ©) +kzz(X2 —¢)

(3.4
717n—km1(X1_c)+km2(X2"c)+ o Kk (X — ©)
N = & form<i<n
the k;; being so chosen as to ensure the independence of the n; and the satisfaction of (3.3).
It will then be seen that ) .
n m m n
S 9= X I bb T Xi—p — O Xt—s — C) . . . 3.5

=1 r=0 s=0 t=r+s+1

The reader need only satisfy himself that this formula gives the correct coefficients for each
product (X, - ¢)(X, — ¢) wherein # > m, for since the formula remains unchanged if for every
X, we substitute X, ,_, it must then give the correct coefficients for every product (X, — ¢)
(X, — ¢) wherein u <n — m.

It will be convenient to denote any expressioh of the form

m m n B
X Zbhby E (Xi—, Vi) by B(X, Y) . . . . (3.9
r=0 $=0 t=r+s+1 , :
In this notation we may write (3.5) as
o w=BX—c¢X—¢ . . . . . 37D
=1
Now let L be the likelihood of our sequence X, . . . X,,. Then

log L= —7log 2 — nloga — TLB(X— X —¢) +logd . (3.8)
where J is the jacobian
9 (M2« v s M)
a(Xh---aXn)

a function of b, b . . . by, only.

In order to find c* the maximum likelihood estimator for ¢, we equate to zero the derivative
w.r.t.c of our expression for log L. We obtain

BX—c* D=0 . . - . . . . @39
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