
Two-Period Panel Data Analysis

Model
yit = β0 + δ0d2t + β1xit + vit

▶ i : person, firm, city, etc. and t : time period
▶ d2 :

Example
crimeit = β0 + δ0d2t + β1unemit + vit
prodit = β0 + δ0d2t + β1expoit + vit
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Two-Period Panel Data Analysis (cont.)

Suppose
yit = β0 + δ0d2t + β1xit + ai + uit

▶ ai :
▶ uit :
▶ vit :

Example

crimeit = β0 + δ0d2t + β1unemit + cityi + uit
prodit = β0 + δ0d2t + β1expoit +mquali + uit
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Two-Period Panel Data Analysis (cont.)

Estimating β1

yit = β0 + δ0d2t + β1xit + ai + uit

Pooling the two years and performing OLS
One solution:
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Two-Period Panel Data Analysis (cont.)

Two years
yi2 = (β0 + δ0) + β1xi2 + ai + ui2

yi1 = β0 + β1xi1 + ai + ui1

Subtracting

yi2 − yi1 = δ0 + β1 (xi2 − xi1) + ui2 − ui1

The first-differenced equation

∆yi = δ0 + β1∆xi +∆ui

Example
∆crimei = δ0 + β1∆unemi +∆ui
∆prodi = δ0 + β1∆expoi +∆ui
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Two-Period Panel Data Analysis (cont.)
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Two-Period Panel Data Analysis (cont.)

Note
▶ Still need ∆ui to be uncorrelated with ∆xi
▶ The strict exogeneity assumption
▶ Need variation in ∆xi
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