THE STANDARD ERROR OF A MULTIPLE
REGRESSION EQUATION!
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Joun Rice MINER

Since a multiple regression equation is essentially a hyper-
plane, fitted by the method of least squares, its standard error
may be obtained from Gauss’ standard error of a function recently
discussed by Schultz (1930). Let the equation be
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(10) becomes
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Let A ;; be the cofactor of the element in the ¢ 'th row
and the ; ’th column. Then
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Therefore, substituting these values in Schultz’s equation
(27.1), we have
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For a simple regression equation this reduces to
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This agrees with the expression given by Pearson (1913),
if we remember that o, is measured from its mean and that
Pearson does not correct for the number of parameters.

For a regression equation with two independent variables
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As an example of the application of this formula we may
calculate the standard error of the mean heart-weight (X,) of
the array of persons with an age (X)) of 52.92 years and a
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body-weight (X ;) of 49.93 kilograms in a population of 213
persons characterized by the following biometric constants:

M, = 3489 g; o,=794 g; r,, =+0.114

Mz = 59.65 yrs.; o, = 17.54 yrs.; r,g=+ 0.652

M, = 5645 kg; o, = 14.38 kg;  r,;=-0.185.

From these data r,, ; = + 0315and r,,, = + 0689
and the regression equation of heart-weight on age and body-

weight is

X, = 66.09+1.100X, + 3.848X,

from which the mean Heart-weight of persons aged 52.92 years
and weighing 49.93 kg. is 316.4 g.

Substituting the appropriate values of the constants in (4)
and remembering that xz, = X,-M,=-672, x,= X, - [‘1_,
x - 6. 52 [} and
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%= oot 54)" (0.966) (14.38)* (Q.966)

_2(-0.185)(- 6.72)(‘6.52)}é =47
(17.54) (14.38) (0.966) g
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