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Fixed Effects Estimation

e Alternative to first differencing ko elimimabe  time- wv.

g. .

e Model Umob a;
yit = Bo + Pixie + ai + uie

@ Averaging over each i L l‘ndu‘v U'n;l-'s t=t,. ..,T

yi=Po+pixi+a+u T
@ Subtracting ’ T

Vit — ¥i = P1(xie — Xi) + vjr — Tj
Yir = B1Xit + Ujr
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Fixed Effects Estimation (cont.)

@ Example
crimejy = o + [frunemjs + city; + uje

@ Averaging over time
crime; = (o + [Srunem; + city; + U;
@ Subtracting

crimejy — crimej = [f1(unem;; — unem;) + uj — U;j

crimej; = Brunemy + Ujt
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Fixed Effects Estimation (cont.)
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Fixed Effects Estimation (cont.)

@ Time-demeaned variables: y,t,x,t, and uj;

» Also called the FLxe e{Fed:s‘/ wnl:hi'h h‘avsf'mb-

@ OLS estimator based on the time-demeaned variables: —rm
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Fixed Effects Estimation (cont.) .
b ity covve | b/w oy Zf—i}: v
@

@ Note
» Fixed effects estimator allows for

» Fixed effects transformation eliminates —» T. El'/wl: (s

» Strict exogeneity = uj; should be uncorrelated with each xj; across all

time periods
on L‘am
* Example < 50 b

crimeir = o + Brunemis + cityi + ui
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Fixed Effects Estimation (cont.)

e Note (cont.)
» Dummy variable regression

Yie = Po + Pixic + ai + uj

* Include a dummy variable for ea,c]f\ CT08s~ Secbi M(
* Results in the same estimates of U‘V\"E

t ('msketJ
F ‘ "1L FE/W;‘L"""V\>
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Fixed Effects Estimation (cont.)

e Note (cont.)
» Fixed effects versus first-differenced estimators
* For T = 2, both are identical

* For T > 3, the two are not identical, but both umbiﬂ.dmsfs-

* Inference (standard errors)
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Fixed Effects Estimation (cont.)
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ovoss seebioa( umits

e Note (£ont.)
alanced versus unbalanced panel

* Unbalanced: ¢ @vE ewn \I‘—s‘ o~ Pds, Of
Balanced: d l e M)'SS["VOQ—

» Unbalanced panel:
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Random Effects Models

e Model

Yit = Bo + Pixien + ... + BiXie + ai + Uit
a; assumed to be Ume 67T w) eoach %id'.k in all
Composite error: vy = a; + Uit - Coy¥, @evoss time Eiwe
Estimation via feasible generalized least squares (FGLS) .

Note: allows }{,me - f’V\\IA.‘rEME' exf'amb'ry Vavs.
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