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 0mi£s obgerved ovey 2 Eiwme FJS

Yit = Bo + 00d2¢ + Bixit + Vie = f"
» i : person, firm, city, etc. and t : time period —
. 4o Jdmm\/ VAT fm__ 2 _bnl;one'slr

e Example if‘“’FdL) OFEPJ'.!— ﬁ’"PJ?.

crimejy = Bo + dod2; + Prunemjy + v _'_ X
prodis = Bo + 0od2: + Prexpoir + vie  — F” °

o Model
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Two-Period Panel Data Analysis (cont.)

@ Suppose
yit = Bo +00d2¢ + Pixit + ai + uir

umobserved effet , Fixed etﬁ‘c,d: ; unobs,

:Zt:: iJi037mraJ:tc errov he.ta?m-
> Vi Lime\aarymg sy 6”’7

e Example = a;+ Wi ICOW\POS-'I:Q e T oY

crimejy = By + dod2¢ + 5 & city; + ujr

prodis = o + dod2; + /3+ mqual; + ujt

Jayjit Roy (ASU ECO 5720 April 7, 2024 4/13
yi



Two-Period Panel Data Analysis (cont.)

e Estimating /31

"y
Yit = Bo + 00d2¢ + Pixit + aj + uj

o Pooling the two years and performing OLS : mMQAy m ot- be
e One solution: d’f_'cfemce Umbia seJ ':f’
the Jotn €9 Al omd e
ave ¢ grrelated
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Two-Period Panel Data Analysis (cont.)

@ Two years S
Yi2 = (Bo + do) + Bixiz + ai + ui2

yi1 = Po + Pixin + ai + ujn

Ny

@ Subtracting &

Yi2 — ¥it = 0o + B1 (X2 — xj1) +?'2 — i
o The first-differenced equation ?( : Fi'r - d'/Far W\C‘d
estimetoy

Ay; = oo + B1AX; + Au;
o Example

Acrime; = dg + S1Aunem; + Au;
Aprod; = o + P1Aexpo; + Au;
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Two-Period Panel Data Analysis (cont.)
combe,, = Po ¥ 8,d€7, + fumem
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Two-Period Panel Data Analysis (cont.) ;o
(u’i.z - U‘:‘.u) shoild te wncorre lated  with

. . s\aov'd 6& ety . )
(?-u."*'&l) 5 u%:l'zh 2z, feom both

Eiwme. PJS' .
@ Note
» Still need Au; to be uncorrelated with Ax;
» The strict exogeneity assumption
» Need variation in Ax; W WVJ % ot
Neory. iMm Svme
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Differencing with More than Two Time Periods
CJZ : d(l’wvwwl Vot Fm— Pd Z
Jg ) " v ‘F“" Ioc). 3

o Model

Yit = 01 + 02d2; + 03d3; + B1Xie1 + ... + BuXiek + ai + Uit

» i :individual units and t = 1,2, and 3
(fooleao

o b rased
if @, corv. M// ’)C;_]:d: - QLS b

estwabrs

Starck exoa?mc.;l:\( > cm(x&} , u,,;s> =0
all. -t,s, 3
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Differencing with More than Two Time Periods (cont.)

@ Three years

t=3 Yi3 = 01+ 03 + fixiz1 + ... + Bixizk + ai + ui3 N
=L Yi2 = 01+ 62 + B1Xi21 + .. + Brxiok + ai + Uiz
r=| yi1 = 01+ Bixi1 + .. + Bixiik + ai + uin

@ Subtracting

yi3 — Yio = 03 — 02 + B1 (Xi31 — Xi21) + ... + Bk (Xizk — Xi2k) +
£=3 uj3 — Upp
yio — yin = 02 + f1 (Xi21 — xi11) + ... + Bi (Xiok — Xi1k) +
ﬁ)" upp — Up
E=2
peb=l o all missing valves
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Differencing with More than Two Time Periods (cont.)

@ 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.)

Clusker —rtbak std. exr, @ @llows hekeresk.

% axbebray corvel > withimn @ crrosS— Seckio|

U it (L.e. clusl:cv) pver Eime bk mot
acvoSS cnsS- Secbrova( umiks.

e Standard errors

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

» Can test for such correlation

» Regardless of such correlation or heteroskedasticity - w t':l'\

lavae N & sma]l T custer —vobust
skd. errors  an2 c.,f,lﬂ-o?-,—.;a.r‘:e.
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