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Introduction

Panel data: data of repeated observations over the same observations collected over a
number of periods.

¢ Allowing for estimating more complicated and realistic models

¢ Analyzing changes on individual level

& Increasing efficiency

¢ Reducing omitted variable bias




Introduction

Long data structure Wide data Structure




Introduction

General model

v, =x,B. +¢,,i=12,....N, t=1,2,....T

This is too general to be useful. More structured models is required.

Commonly used models

=0, var(g,)=0’, cov(g,,e, )=0
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Fixed Effects Model

Specification

E(g,)=0, var(e,)=0", cov(s gjs):O or gl.,~l]D(O,0'€2)

it?

Lj=12,...,N; t,s=12,....T; i#j, t#s

does not contain unit constant. The model without intercept

E captures the fixed (unknown parameter) effects of variables being peculiar to the i-

th individual and constant over time. It may correlate to the explanatory variables in




Fixed Effects Model

Introducing individual dummy variables for estimating individual specific fixed effect

N
_ T
Yie = Zaz‘d;ﬁ' +x,B+¢,
j=1




Fixed Effects Model

Alternative formulation, by defining individual reference (say, h-th individual as the
reference

N
T
Vi =HT Zaz‘d;’/ +x,B+¢,
j=1

j;h

is the individual specific fixed effect for the h-th individual. While g is the deviance
of individual specific fixed effect for the i-th individual from the h-th individual.




Fixed Effects Model

Estimation

Under

N
_ T
Yie = Zaz‘d;ﬁ' +x,B+¢,
j=1

OLS can be applied for estimating and m, least square dummy variable
(LSDV) estimator.




Fixed Effects Model

An alternative to LSDV, introducing

OLS is applied to the transformed data i.e. as deviances from individual means (within
transformation).




Fixed Effects Model

The estimate of individual specific fixed effect

N

Correction can be applied by subtracting the denominator by number of beta.




Random Effects Model

Specification

T
Y =Mt +Xitl3+git

&, ~1ID(0,07) and a,~1ID(0,07)

¥ does not contain unit constant. A is the intercept of the model, and unit constant
may be integrated into

E captures the random effects of variables being peculiar to the i-th individual and
constant over time. It does orrelate to the explanatory variables.




Random Effects Model

Estimation

Assuming alphas as a random variable results in an autocorrelated error component

structure g; =a, +&,

Implying incorrect OLS estimates of standard errors, recalling for GLS estimator.
Defining with is a T dimensional vector unit and [HEIE

The covariance matrix can be expressed as

*
i

cov{a } =Q=c,1 +0.1,




Random Effects Model

The GLS estimator is obtained by transforming individual vector variable by




Random Effects Model

From the formula above we can derive

with

the between estimator, i.e. the OLS estimator in the individual means model

y,=u+X pt+a +z,i=12,...,.N

B\ is proportional to the invers matrix of the covariance matrix of between estimator




Random Effects Model

EGLS: subtitute the varainces by their estimates -> random effect estimator




FEM or REM!

® Substantive

the individual specific effect basically represents regressors not including in the
model. If those factors substantively correlate to the regressors in the model, we should
chose FEM. If we have no information on the correlations we may adopt REM.

the use of FEM may reduce endogeneity due to correlated omitted variable, omitted

variable bias




FEM or REM!

® Hausman’s test (empirical)

© Hyphotheses

H B rey =B rey
H, Breoy # PBrey

& Statistical test

X = (ﬁFEM - ﬁREM )T (CaV(ﬁFEM ) - CaV(ﬁFEM ))_1 (ﬁFEM - ﬁREM ) ~ 7512(
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