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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.)

e Note (cont.)
» Dummy variable regression

Yie = Po + Pixic + ai + uj

* Include a dummy variable for €acl 476“‘$e¢&~‘&\
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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 cmg.'d'wk
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Fixed Effects Estimation (cont.)
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e Note (cont.) / obsexved )["' all PUIS,

» Balanced versus ufbalanced panel
* Unbalanced:

* Balanced: —_— o ll U’V]lbs oﬂsoa—wo/

» Unbalanced panel:
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Random Effects Models

@ Model
yit = Bo + Bixier + ... + BiXiek + ai + Uit
aj assumed to be Wm cor- W/ 76;.&}
Composite error: viy = a; + ujz - coy‘rg[a.lrel over kl.’n’lf
Estimation via feasible generalized least squares (FGLS)

Note: allows /:;f cae,‘{’./'s. a’l
Fime— imv. =
b te estimated

Jayjit Roy (ASU) ECO 5720 April 15, 2026

8/8



	Fixed Effects Estimation
	Random Effects Models



