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
Tok for pd | fo
“o rJ 2. Fa+ cS-o

yit = Bo + 60d2¢ + B1Xit + Vit

o Model

» | : person, firm, city, etc. and t : time perlod

> d2: ¢ d. 2,
e Example o F” P 0 ‘?rfJ |

crimeiy = o + 60d2; + Brunemj; + Vit
prodis = o + dod2: + Brexpoir + Vit
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Two-Period Panel Data Analysis (cont.)
Vie= a;t Wip (c.om,)os.'l.—c. e'rro-r)

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

> a: Unebserved eﬁf,dr/ Fixed e#erl:/unobs.

> Uy A .
- L0 105Ynex Y VA / he,:a'oamc,'l;\(
e Example H'me—-\/‘-")'"ﬂ} ey vo ,_) 6.1, p
iv
crimeyy = fo + dod2; + Srunemis + city; + uj foaskr, ?
prod;s = o + dod2; + Brexpoi + mqual; + uj a—eea-)

Area
etc.
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Two-Period Panel Data Analysis (cont.)

o Estimating (1
Yit = Bo + 00d2¢ + Pixit + aj + uj

@ Pooling the two years and performing OLS ma,\/ -yml:‘ werk.
@ One solution: e,% , l..,t . WV\O{
d'#m:c. the x.

daka e laked
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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 + B (Xi2 — xi1) + Uiz — uj
e The first-differenced equation ~~—
By =do+ hilix+Bu (for E=2)
o Example

Acrime; = dg + S1Aunem; + Au;
Aprod; = o + P1Aexpo; + Au;
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Two-Period Pan%D_ata Anz;l_ysis (cont.) /F: =0.42717"
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e.9. Mvab—Y Copmpes ™
o 5 1 L Fe)
Unemployment Rate Removing 1987 a’evmo e’wess

J
W id L%ymcmb’ < &S 6'0%? h:)
wchas weebher peobeds/ @ chivican

Jayjit Roy (ASU) ECO 5720 October 31, 2023 7/13



Two-Period Panel Data Analysis (cont.)

((L.;q_ - lL;_,) uncort, w/ (1;_.,_ - ‘z'-_')

W; sheuld be W X, ‘F'l'ovw\
oll Eime PJS cbyrel

o Not wnbiasedness/ comsiskoncy | exeo
» Still need Au; to be uncorrelated with Ax; Vs ?
» The strict exogeneity assumption .
> cI\Ieedt\_/ariation in Ax; QerosS L Skﬁ'i'c

onbvis all kime "l‘hv .
Wh2 uwncorr, a.f;:;! all pds, focbrs e”“’?’"‘"”?’

A vmear, T Lo e %

u\, ' W conr | “w i k-
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LQ. % co‘v‘kwrwmeo us

exog eneity
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Differencing with More than Two Time Periods

do : C‘Uv\mm‘y ‘P’r E= 2
Js . " “ t:—3
oLS

%>_>9J

Yit = 01 + 02d2¢ + 03d3: + Bixier + ... + BiXiek + aj + uj
est

o Model I'F aA; covv. W/Z

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

shriet 6’(034“:{'2\{
coxy (zi.tj.p u'i.s) = O F”"aal'l

t,s,(l\
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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 r=3
yi3 — Yio = 03 — 02 + B1 (Xi31 — Xi21) + ... + Bk (Xizk — Xi2k) +
uiz — Upp
yio — yi1 = 02 + B1 (Xi21 — xi11) + .. + Bk (Xizk — Xi1k) +
Uiz — Uj1 =2
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Differencing with More than Two Time Periods (cont.)

for b= 3: fort=2:

Adf \ e =2 & E=3 Ad2, =
A Mst~ ! Ad3 =
@ More generally t

Ay = 0o Ad2: + 03Ad3: + S1Axi1 + ... + BiDxie + Aujy
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.)

CRIME 4 : J
A lo%.(cm‘r':c ‘,A = Xo T Xsd&-l'. Ly 87

L]

-

=23 ....1
@ For T >3 / 2 27
Ayip = 0o Ad2: + ... + STAdT: + S1Axii1 + ... + BiDxik + Aujt
o Alternatively, obtain the same f3; estimates from
Ay = g+ a3d3¢ + ... + a7dTi + B1AXie1 + ... + BrDXjek + Duge
log ( av ) J‘,_A'o / ' l
_’_ }3' A a—( 83{1\’\‘3 T tr ’t’

AU,
o T avgsen by 17 crmibe + 0.066/

/F\, *-0.066
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Differencing with More than Two Time Periods (cont.)

Ui, U»),
U'I'.L u'é?_
' B
e Standard errors U’LT U}T
» 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:-IS‘/I 'aﬂe_

N. ond .S'rna,“ T aluske‘r—’o'obosb <td. exvors
ore a.]:rwpr;a.t-e_ .
clusker —yobust skd. ervors: aflew heterosk.
b arbibTary vzl wikthin o cv0ss-seclina|

unik (i..c. clu;écﬁ over Lime vk wot aomy
CTVES-SeC é'ima,l Uuniks
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