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In the difference between a statistical estimate and the corresponding theoreti-
cal value it is customary to distinguish between the sampling error, which arises
because the estimate is based on a finite sample from a specified population,
and the specification error, which arises if the population is not correctly described
in the assumptions that form the basis of the estimation method. It is easy to
see that the specification error of a least squares regression coefficient will be

small if (A) the disturbance term is small, or if (B) the disturbance is nearly

uncorrelated with the explanatory variables. The proximity theorem ([1],
Theorem 12. 1.3; see also p. 37) states the simple fact that conditions (A) and
(B) strengthen each other, to the effect that if they are fulfilled up to magnitudes
of the first order, the specification error will be small of the second order. The
present note gives limits for the unspecified constant that is involved in the
proximity theorem.

We shall first prove an auxiliary lemma which contains the proximity theorem,
and from which the limits sought for will be deduced by way of a corollary. It
is sufficient for our purpose to consider large samples, so as not to place empha-
sis on the difference between observed and theoretical values for variances, cor-
relation coefficients, etc.

LemMma. Given the theoretical relation

1) y=0x1i+ -+ Bwws + ¢

suppose: (a) the disturbance ¢ has zero expectation and finite variance o’ (¢), but is
otherwise arbitrary, and (b) none of the explanatory variables x1 , - - - , Tu s iden-
tically linear in the other ones. Let

2 y=bw+ -+ bazs + 2
be the least squares regression of y on 1, -+, Zn . Then
a(§)
(3) [bs — Bi| = @IV = B
where R; = Riq.z,....i1,i41,....n 18 the multiple correlation coefficient of z; and

ceey, Ti, x'._H’ ceey Zp .

Proor. The assumptions of the lemma lead us to regard the joint distribution
of z1, - -+ , x4 as given and the distribution of { as unspecified. Hence if p(£, )
denotes the correlation coefficient of £ and u, the coefficients

Pii=P(xi)xi)’ i’j=l""7h,
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