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Corollary

We have E[X 2] ≥ (E[X ])2, with equality iff V (X ) = 0 iff P(X = µ) = 1.

Proof

Note V (X ) ≥ 0 since (X − µ)2 ≥ 0.

Thus E[X 2]− (E[X ])2 ≥ 0.

Clearly we only obtain equality if V (X ).

Now assume that V (X ) = E[(X − µ)2] = 0. We compute:

E[(X − µ)2]

= E[(X − µ)2|X = µ]P(X = µ) + E[(X − µ)2|X 6= µ]P(X 6= µ)

= 0 · P(X = µ) + (positive) · P(X 6= µ).




