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OLS Asymptotics

In Ordinary Least Squares (OLS) estimation, asymptotics refer to the behavior of estimators as
the sample size becomes large. Under the classical assumptions of the classical linear regression
model (e.g., linearity, no perfect multicollinearity, homoscedasticity, and no autocorrelation),
OLS estimators exhibit desirable asymptotic properties as the sample size approaches infinity:
Consistency: As the sample size increases, the OLS estimator converges in probability to the true
value of the coefficient. That is, the estimator becomes unbiased and gives the correct value in
large samples. 

Mathematically, as n→∞ , the estimator β^​ converges to β, the true parameter value.
Asymptotic Normality: The distribution of the OLS estimator becomes normal as the sample size
grows. For large n, the OLS estimator follows a normal distribution with mean equal to the true
parameter and variance equal to the asymptotic variance. This is important because it allows for
inference using standard statistical tests. The distribution can be written as:

β^∼N(β,Var(β^)) 
where the variance of β^​ can be consistently estimated.
Efficiency: In large samples, OLS estimators are efficient in the class of linear unbiased
estimators, meaning that they have the smallest possible variance among all linear unbiased
estimators (this is a consequence of the Gauss-Markov theorem).
Asymptotics imply that, for large samples, OLS estimators are not only unbiased and consistent,
but also normally distributed, making them suitable for hypothesis testing and constructing
confidence intervals. However, these properties rely on the assumptions of the classical linear
regression model being satisfied.

As the sample size increases, the standard errors decrease at the rate of √(1/n)​, which is a key
asymptotic property of OLS estimators. This is consistent with the fact that larger sample sizes
lead to more efficient (precise) estimates of the coefficients.
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The two ratios are quite similar (0.6208 vs. 0.7058), which aligns with the asymptotic theory that
standard errors decrease at the rate of  √(1/n)


