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Mean Square Error (MSE)
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By simple algebra, the MSE of 0, equals VW[%’A

MSE(6,,0) = E ((én - 9)2)

=E ((én — E(0n) + E(6n) — 9)2)

—E ((én - E(én))2) 12E (én - E(én)) (E,) —0) + | E(d,) — 0

—Var(d,) —0 =bias(f,)
= Var(f,,) + bias?(6,). Eﬁé"]- 6[3"']

Namely, the MSE of an estimator is the variance plus the square of bias. This decomposition is
also known as the bias-variance tradeoff (or bias-variance decomposition).

Lemma
If an estimator has MSE converging to 0, then it is a consistent estimator.

MSE(8,0) — 0 = 6, 5 6.
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