








Suppose g(x |µ, σ) is a location-scale family of densities, and

X ∼ g(· |µ, σ) , Z ∼ g(· |0,1) .

Then
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E(X) = E(σZ + µ) = σ · EZ + µ (if EZ is finite)

Var(X) = Var(σZ + µ) = σ2Var(Z) (if Var(Z) is finite)

Similar facts hold for location families and scale families.

Erase µ (set µ = 0) for facts for scale families. Erase σ
(set σ = 1) for facts about location families.

Example: The N(σ, σ2), σ > 0, distributions form a scale family.

The density of the N(σ, σ2) distribution is:
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Example: The N(1, λ), λ > 0, distributions do NOT form a
scale family.

One way to see this is to note that if X ∼ N(1, λ) then
EX = 1 for all λ (it is constant). But a scale family with
scale parameter σ satisfies EX = σEZ which cannot be
constant (unless EZ = 0).
















