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Standard Error of Regression:
as a biased estimator of the standard deviation of an error term

Shinya SAKANO

Abstract

The error term of a regression model is normally assumed to be a random variable with mean 0. More-
over, in the classical model its variance is assumed to be a fixed unknown. The square root of an unhiased
estimator of the variance of an error term is termed the “standard error of regression”. We can under-
stand intuitively that a standard error of regression is appropriate as an estimator of the standard
deviation of an error term. But a standard error of regression is not an unbiased estimator of the standard
deviation of an error term. Some popular econometrics text books do not explain in detail this fact.

To supplement explanation of these text books, this paper shows that a standard error of regression has
a generalized gamma distribution, and a mean of a standard error of regression will be derived. This mean
will indicate that a standard error of regression is not an unbiased estimator of the standard deviation of
an error term. In addition, to facilitate beginners’ understanding, a simple proof is proposed, in which it is
proved that a standard error of regression is biased as an estimator of the standard deviation of an error
term,
Key words: standard error of regression, unbiased estimator, gamma distribution, gamma function, gener-
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