
Logarithmic Models

Logarithmic Models - linear-log

Yi = β0 + β1 · lnXi + ui

marginal effects:

∂Yi
∂Xi

= β1
1

Xi

∆Yi ≈ ∆Xi · β1
1

Xi

if Xi changes by 1% (∆Xi = 0.01 ·Xi) ...

∆Yi ≈ 0.01Xi · β1
1

Xi

... Yi changes by 0.01 · β1.

Logarithmic Models - log-linear

lnYi = β0 + β1 ·Xi + ui

marginal effects:

∂lnYi
∂Xi

= β1

∆lnYi
∆Xi

≈ β1

and
∆Yi
Yi

≈ ∆lnYi ≈ β1 · ∆Xi

A change of Xi by one unit translates into a change of Yi by the share β1.
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Logarithmic Models - log-log

lnYi = β0 + β1 · lnXi + ui

Yi = eβ0 ·Xβ1
i · eui

marginal effects:

∂Yi
∂Xi

= eβ0 · β1Xβ1−1
i = β1

Yi
Xi

∂Yi
∂Xi

· Xi

Yi
= β1

β1 is the elasticity of Yi with respect to Xi.
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