POLISCI 450A Fall 2026

Lecture 4-2: Statistical Properties of OLS

Goal: Explain the statistical properties of the OLS estimators: the assumptions, unbiased-
ness, variance, and the Gauss—Markov theorem.

e Statistical properties of OLS

— Linear model setup

— OLS assumptions [-V
— Sampling distributions
— Unbiasedness

— Variance and estimation

— Gauss—Markov theorem



Worksheet

1. (Unbiasedness of the slope) Under Assumptions I-IV (including E[u|X] = 0), show
E[pi] = B

2. (Variance of the slope) Under Assumptions I-V (including homoskedasticity, Var(u; |
2
. o

X) =02), derive Var(B; | X) = =—+—.
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