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The underlying assumptions of OLS is covered in chapter 6. In addition there
is a discussion of extended least squares assumptions in section 17.1. (we have
not covered discussion of normal errors in this course).

• The population regression function is linear in parameters. I.e. E(y|x)
is a linear function of x. Which means that a one unit increase in x
changes the expexted value of y by the amount β1. The assumption is
quite flexible as the independent variables can be arbitrary functions of
the underlying variables of interest such as natural logarithm and squares.
This assumption simply defines the multiple linear regression model by
formally stating the population model. (It excludes the logit and probit
model)

• We have a random sample of n observations, i.e. (Xi, Yi) are i.i.d. draws
from their joint distribution.

• No perfect (multi)collinearity: None of the regressors are constant and
there are no exact linear relationship among the independent variables.

• Zero conditional mean, the error u has en expected value of zero indepen-
dent of the values of the independent variables.

• Homoskedasticity

• Large outliers are unlikely: X1i, ...mXkiandYi have nonzero finite fourth
moments.

Under the first four assumptions the OLS estimators are unbiased estimators of
the population parameters. Under the first five assumptions (Gauss Markov the-
orem) the estimated parameters are the best linear unbiased estimators (BLUE)
of the true population parameters. The fifth assumption is required to for the
standard OLS to provide unbiased estimators of the standard deviations of the
parameters. The final assumption is not part of the Gauss Markov assumptions,
but is is a mathematical requirement of the law of large numbers which ensures
consistency. The OLS estimation is sensitive to outliers (particularly in small
data sets) and may make the OLS regression results misleading.
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