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
same unils  obsgpved over 2 Eime pds.

o Model
Yit = Bo + 00d2; + Bixit + Vit
» i : person, firm, city, etc. and t : time period
> d2: dummy var for rad.L
e Example
crimejy = Bo + 00d2¢ + frunemj + vir
prodis = o + dod2: + Brexpoir + Vit
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Two-Period Panel Data Analysis (cont.)

@ Suppose
yit = Bo + 00d2; + Bixie + ai + Ui
> 5 Umobserved e#g&k/ F,;(@J effect umabs.
> Ui ' heterogomaky
> iy > Ldiosymcyabic evvar
° Bxample Y= atha ( c.amfasik error)
crimej; = By + 6od2; + [Sirunemjs + city; + ujr
prodis = o + dod2: + Brexpoir + mqual; + uje
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Two-Period Panel Data Analysis (cont.)

b k = bda,SeJ
ik ek 2 estivales

e Estimating /31

Yit = Bo + 00d2¢ + Pixit + aj + uj

@ Pooling the two years and performing OLS —» amay 'nd):

e One solution:dc'ffm(e wWier K e g ll,e
Ehe data a, omd 2,
ave correl.
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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 = yin = 60 + B1 (Xi2 — xi1) + L2 — ujy
o The first-differenced equation / st - J ‘#‘”wcea/

Ay; = do Xi + Auj €Sbimabe-

o Example
Acrime; = dg + S1Aunem; + Au;
Aprod; = o + P1Aexpo; + Au;
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Two-Period Panel Data Analysis (cont.)

7 befre di frevoucing
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Two-Period Panel Data Analysis (cont.)

(Uiz — W) (%0 - %u)
Z; Should be yn, ovrre labed with
o Note Wi f‘rom 69 th f@?’iO OIS

» Still need Au; to be uncorrelated with Ax;
» The strict exogeneity assumption

> Need variation in Ax; cwbempmmeaus
exy. = 2. Umcorr.
4. x - unem~t. N —?w{ttu we i

W = weather shoek Sowme ,eo(

] & shgek ¢
f;{vﬁ;& Sem f’? S st g \ioleld
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Differencing with More than Two Time PeriodsO
~ biaged
=2 esbime

Cofrmlwkei
o Model [—\

Yit = 61 + 52d2t + 53d3t + ﬂlm + Uit

» i :individual units and t = 1,2, and 3
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Differencing with More than Two Time Periods (cont.)

@ Three years

yiz =01+ 03 + Bixiza1 + ... + Bixizk + ai + ui3
Yio = 61+ 02 + Pixio1 + ... + BixXiok + ai + uj2
yi1 = 01 + Bixi11 + ... + Brxiik + ai + uj1

@ Subtracting FW L (e.%, C'A.k)’ 5 l’nA&V)ék)

yi3 — Yi2 = 03 — 02 + B1 (Xiz1 — Xi21) + .. + Bk (Xizk — Xi2k) +

uiz — Upp
yio — yi1 = 02 + B1 (Xi21 — xi11) + .. + Bk (Xizk — Xi1k) +
upp — Uj1

skrick exoy. Por T>L 3 X im am
f’d (s WV\( wl w all )‘-'():V\
T FﬂWV\ eds.
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Differencing with More than Two Time Periods (cont.)

1
e More generally Neob ™y ‘Fﬂ"’"k .

—
)Ayit = 0oAd2; + 63Ad3; + ,BlAXitl + ...+ IBkAxm

. - . -
o Alternatively, obtain the same f3; estimates from

Ayir = ag + a3d3¢ + B1AXje1 + ... + BxDxi + Aujp

{
have inkerepe

Lime dummi€S Lrow pd- 2 svimards
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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

Jayjit Roy (ASU) ECO 5720 April 6, 2026 12/13



Differencing with More than Two Time Periods (cont.)
Lasge N ySmallT :ea (000 imdiv. Svadl mo. of

over |o L. )_,~
L> ok case rme
€4y. LS coumtries . ;z fo/S (t>
e Standard eorrors 10 Limme fé .

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

» Can test for such correlation

» Regardless of such correlation or hetefoskedasticity —> w"kh

lasge N & somall T oloster 4-oboct
stomdend enms axe Appropriske

\Z
lorge mo. of umil abserved (L)
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