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Fixed Effects Estimation

to  eliminadl Lime—inv.

o Alternative to first differencing

ks, O
o Model U.n bs L L . im Ji"~
v'yit = Bo + Pixie + ai + ui Umiks
@ Averaging over each i £=1,.. .)T
Vyi=b+bhxita+u o — z
H‘_ = 5:. gf-l:
@ Subtracting =1
Yie = Vi = B1(xie — Xi) + uip — T; —
Yie = BiXit + Uje 1
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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;;, Xjt, and uj
> Also called the fixed effecks /within Evansforma

@ OLS estimator based on the time-demeaned variables:
Fixed effecks / withim
eski wateyr

ﬁel i€ en bEwme Va:rflrét'm M N omd &
within eoach cavee- saelignal ynit .
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Fixed Effects Estimation (cont.)
it obs.

E. Eimé

jiover eg. umem., avgsev, eke. ..

@ Note axb'bum-\( c.m('l l’/u\l
» Fixed effects estimator allows for xi;

» Fixed effects transformation eliminates any ,mdep vayr. bBack s
» Strict exogeneity = u; should be uncorrelated with each x; across all
time periods
* Example
crimeir = PBo + Srunem;: + city; + uir

= e - ti sunch
woge = P+ fedve -|—F,_m i d me —

+abil + U= C—t’l'Vlh'dleJ
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Fixed Effects Estimation (cont.)

e Note (cont.)
» Dummy variable regression

Yie = Bo + Bixit Uit

* Include a dummy variable for @pch cvoss~ “Cbl' me |

* Results in the same estimates of, E
/
F' Qs oblouned

(g wilh
, dOthe 3~
'C.-wv\ Tea LS I eegP] Ma.l'oz-y
v Eiywe- dememed data. VMS)
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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 cm\cc'SéWé

* Inference (standard errors Um J’r ) Wr&.m
of

depenfs om ctict
acswmpbims gelpped exog.

b UL, & Awg,
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Fixed Effects Estimation (cont.)
Feod sec.,, = .. PSNAf, + Uy
Unbiased b comsictont estimalas provided.
yeasen  for anissivg Jaka meb cm-w/

e Note (cont.) U’LE

» Balanced versus unbalanced panel

* Unbalanced: —> ceat i Y&S,/E(’Me fJS.

* Balanced:

» Unbalanced panel: 'YVHSS{MQ, ﬁ" Seme
cw0ss- seckiwvel ymils

G\ vqs. e pds. of date g bsorwd
-ﬁf all cwoss-seckipmel umiks
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Random Effects Models

e Model

Yit = Bo + Pixien + ... + BiXie + ai + Uit
@ a; assumed to be Ut ceyr W/ %‘:&k acwoss e Livne
o Composite error: Vit = ai + Uit = 2o, g o028 bme f‘b
e Estimation via feasible generalized least squares (FGLS)
*]

Note: allows }ime — [ NVAriomt

Explamsbry v ars,
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