Simple Panel Data Methods

@ Two-Period Panel Data Analysis
@ Differencing with More than Two Time Periods
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Two-Period Panel Data Analysis
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o Model
Yit = Bo + 00d2¢ + Bixit + Vie
» i : person, firm, city, etc. and t : time period '
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e Example

crimejy = o + dod2; + Brunemis + vir
prodis = o + dod2: + Brexpoir + Vit
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Two-Period Panel Data Analysis (cont.)

@ Suppose
yit = Bo,+ 00d2; + Bixit + aj + Ui unobs
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e Example exror

crimejy = By + 60d2¢ + Brunemj; + city; + uj
prodis = o + dod2: + Brexpoir + mqual; + uje
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Two-Period Panel Data Analysis (cont.)

e Estimating /31
Yit = Bo + 00d2¢ + Pixit + aj + uj

o Pooling the two years and performing OLS = may 'ml:
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Two-Period Panel Data Analysis (cont.)

@ Two years
yi2 = (Bo + do) + Bixiz + ai + ujz
yit = Bo + Pixi1 + ai + uj1

@ Subtracting
Yiz = ¥in = 60 + B1 (Xi2 — xi1) + ui2 — uj1
o The first-differenced equation N .P,'Q-gio J,é’@cmcgd
Ay; = 6o + P1Ax; + Au; esbi‘m "Lar
o Example

Acrime; = dg + S1Aunem; + Au;
Aprod; = o + P1Aexpo; + Au;
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Two-Period Panel Data Analysis (cont.)
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Two-Period Panel Data Analysis (cont.)
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@ Note F&
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» Still need Au; to be uncorrelated with Ax;
» The strict exogeneity assumption 9 < 1"‘-t-
» Need variation in Ax; ) exdg evel b?,
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Differencing with More than Two Time Periods

do Juw\w\/ var. Pof rJ 2
dz ” 2
o Model

Yit = 01 + 02d2; + 03d3; + B1Xje1 + ... + BuXiek + ai + Uit

» j:individual units and t = 1,2, and 3 Lime- f"VIVIﬁMt
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Differencing with More than Two Time Periods (cont.)

@ Three years

yiz = 01 + 03 + B1xi31 + ... + Brxizk + ai + uj3
Yio = 61+ 02 + Pixio1 + ... + BixXiok + ai + uj2
yi1 = 01 + Bixi11 + ... + Brxiik + ai + uj1

@ Subtracting

=2
100"' yi3 — Yio = 03 — 02 + B1 (Xi31 — Xi21) + ... + Bk (Xizk — Xi2k) +

ujiz — uj2
F"" =9 yi2 — yi1 = 02 + f1 (Xi21 — xi11) + - + Bk (Xiok — Xi1k) +
upp — Uj1

Jayjit Roy (ASU) ECO 5720 April 7, 2025 10/13



Differencing with More than Two Time Periods (cont )
For t=2 Ad2, =1 ~Ad3_=0
E= 2 Adz, =-1 kA ds =

@ More generally
Ayjr = 02Ad2 + 03Ad3¢ + P1AXie1 + ... + SiDXjek + Auje
o Alternatively, obtain the same f3; estimates from

Ayir = ag + a3d3¢ + B1AXje1 + ... + BxDxi + Aujp
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Differencing with More than Two Time Periods (cont.)

@ For T >3
Ayip = 0o Ad2: + ... + STAdT: + S1Axii1 + ... + BiDxik + Aujt
o Alternatively, obtain the same f3; estimates from

Ay = g+ a3d3¢ + ... + a7dTi + B1AXie1 + ... + BrDXjek + Duge
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Differencing with More than Two Time Periods (cont.)
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@ Standard errors C508S- SecL’l’MN U‘VlItS'

» For usual standard errors to be valid Auj; should be uncorrelated over
time

» Can test for such correlation .

» Regardless of such correlation or heteroskedasticity —S st kh
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