POLISCI 450A Fall 2026

Lecture 4-3: Inference and Interpretation

Goal: Explain inference with the OLS slope and how to interpret it: tests, confidence
intervals, large-sample inference, and log models.

e Inference with OLS

— OLS assumption VI (normal errors)
— Hypothesis testing and confidence intervals

— Large sample properties

e Interpreting OLS coefficients

— Descriptive, predictive, causal uses

— Best linear predictor

— Predictive differences

— Practical interpretations

— Substantive vs. statistical significance

— Incorporating nonlinearities with log transformations

— Common model forms (level-level, log-level, etc.)



Worksheet

1. (t-statistic for the slope) Under Assumptions I-VI (normal, homoskedastic errors),
show
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2. (Consistency of OLS) If Cov(X,u) =0 and Var(X) > 0, show B S 8.

3. (Asymptotic normality and CI for B;) Under Assumptions I-V, prove that
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and derive the large-sample 100(1 — «)% confidence interval for ;.



4. (Log-level model with a binary regressor) Consider log(Y) = 5o + /1D + u with D €
{0, 1}, assuming D | u.
(a) Derive the exact percent change in E[Y | D] when D moves from 0 to 1.

(b) Explain why the rule “100-5;%” is generally invalid here, and relate the sign and
magnitude of the approximation error to (.

(c¢) For B; = 0.30, compute the exact percent change and the approximation error in
percentage points.

(d) Find the value of 51 > 0 above which the absolute approximation error exceeds 1
percentage point.



